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Importance of Critical Thinking
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The Changing Nature of Education
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Need to Measure Success for Accountability

Why Assess Critical Thinking?

Assessment Drives Improvement Efforts

How We Assess - Determines What Students Learn



History of CAT Development
Collaborate With Other 

Institutions To Refine CAT
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Over 150 Institutions 
Collaborating



Designing the CAT Instrument

CATCAT
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Skills Evaluated by CAT Instrument
Evaluating Information

Separate factual information from inferences.

Interpret numerical relationships in graphs.

Understand the limitations of correlational data.

Evaluate evidence and identify inappropriate conclusions

Creative Thinking
Identify alternative interpretations for data or  observations.

Identify new information that might support or contradict a hypothesis.

Explain how new information can change a problem.

Learning & Problem Solving
Separate relevant from irrelevant information. 

Integrate information to solve problems. 

Learn & apply new information.

Use mathematical skills to solve real-world problems.

Communication
Communicate ideas effectively.



 One hour exam
 Mostly short answer essay
 Faculty scored in workshops
 Detailed scoring guide
 Reliable
 Valid

Cost
$6 Test,   $200 Year Participation Fee
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Assessment Uses of CAT
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Closing the Loop in Assessment and 
Quality Improvement





Sam Houston State University’s QEP to 
Improve Critical Thinking

Critical Thinking 
Assessment Test

Scientific reasoning



improve critical
thinking skills

the importance of
evidence and logic

engender scientific
habits of mind

General Goals 



Why Did We Choose this QEP Topic
Carnegie Institution Report

 > 93% of American adults are scientifically illiterate.

 > 78% of college graduates are scientifically illiterate.



Specific Course Goals 

Distinguish Science 
from Pseudoscience

Scientific Content 
& Terminology from 
Several Disciplines

Science as a Way of 
Knowing

Enhance 
Critical Thinking



Pedagogies:

Case Studies & Team-based 
Learning



Ex: “Tragic Choices: Autism, Measles, and the 
MMR Vaccine”



alpha centauri

In addition to standard science topics, we 
use extraordinary claims to engage the 

students’ attention and increase motivation…



Students Work in Groups
Groups Share Ideas

Peer Review



CAT specifically addresses scientific reasoning and 
it is not discipline‐specific.

Students are given information in the form of scenarios 
and asked:

To what degree does the evidence support the conclusion?

Are there alternative interpretations/hypotheses? (MWH)

How would you test the idea? What additional evidence 
would you need to evaluate the claim?



Rico wanted to find out if the majority of people in Texas do not support 

gun control laws.  So, he surveyed 25 of his friends at the local shooting 

range. He found that 90% of them are strongly opposed to gun control 

laws.  Rico therefore concluded that “Texans strongly oppose gun control 

laws”.  Which of the following is true?

a. Based on his survey results, Rico’s conclusion must be correct.
b. The sample size of Rico’s survey is appropriate.
c. The group Rico surveyed is appropriate for the purposes of determining 

how most Texans feel about gun control laws.
d. The survey Rico conducted is not adequate to support his conclusion.  
e. A, B, and C are correct



Megan believes that eating corn silk from a corn plant (like that shown 
below) will improve the strength and luster of her hair because the corn 
silk looks like hair.

What logical fallacy has Meagan committed?

a. appeal to ignorance
b. post hoc ergo propter hoc (false cause)
c. faulty analogy
d. argument from ignorance
e. none of the above – her logic is correct



Assessing CT Gains

Treatment vs. Control

Pre‐Test  Post‐Test Design
Using CAT Instrument
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Perspective
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Graders, from multiple disciplines, have incorporated CAT‐like 
questions into their assignments

CAT results Validated the effectiveness of the course: 

‐ Led to presentations on campus focused on CT and alternative 
pedagogies, as well as 2 seminars

‐ Course now required of all Education majors at SHSU

Grading sessions foster communication among faculty; Enjoy 
the sessions

Test reveals reading comprehension and writing deficiencies



‐ Presentations to many universities and contacts with others

‐Michigan State University: Just received $50,000 Gates 
Foundation grant to convert FoS course to a MOOC

Benefits beyond SHSU

‐ Info on CT will be presented at Correctional Management 
Institute of Texas seminar (CT isn’t discipline specific)

Validity of CAT made these things possible



Give background information in PPt presentation 
to graders about the test and the rationale for its 
use at your institution.

Welcome to the CAT Grading Session

CAT = Critical thinking 
Assessment Test



Repeat graders can become lax…

Keep sample size appropriate…

Limit number of graders to about 12

Try to select graders that are focused 
and ‘analytical’ – details matter



TTU spot checks representative sample of the tests

Can statistically correct results if the score on a question 
falls outside the range of acceptable variation

TTU VERY HELPFUL with any questions we’ve had



Thank You
www.CriticalThinkingTest.org

Any opinions, findings, and conclusions or recommendations expressed in this material are those of 
the authors and do not necessarily reflect the views of the National Science Foundation.


