
© 2011

SACS/COC 2011 Annual Meeting

Barry Stein, Professor, Co-Director Ada Haynes, Professor, Co-Director
Center for Assessment and Improvement of Learning

Tennessee Tech University

Partial support for this work was provided by the National Science Foundation’s TUES Program under grant 1022789.

Ryan McLawhon, Assistant Director
Institutional Assessment
Texas A & M University

Marcus Gillespie, Associate Professor
Department of Geology and Geography

Sam Houston State University



Importance of Critical Thinking
Explosion of Information

E=MC2

Television
Books

Radio

Magazines

Journals

Internet
FacebookMySpace

Wikipedia

Blogs Phone Apps

Augmented Reality

Email



Classic Emphasis

Evaluate Arguments and Conclusions

Reasoning



Expanded Contemporary EmphasisClassical Emphasis
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Reasoning
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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
2004 - 2007

Develop Training Methods for
National Dissemination & Collect Norms

2007 - 2010

Expand National Dissemination
& Support Assessment in NSF Projects

2010 - 2014

Preliminary Work
At TTU

2000 - 2004



Over 100 Institutions 
Collaborating



Designing the CAT Instrument

CAT

Faculty Driven:
High Face Validity
Involved in Scoring

Construct Validity:
Learning Sciences 

Engaging for 
Students

Reliable &
Consistent Scoring
Essay Responses



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



Institution
8 – 14 Faculty

Involved in Scoring 

2 - 3 Representatives

National Dissemination Model

CAT
Regional
Training





Assessment Uses of CAT

Informal Learning
Experiences

Classroom Learning
Experiences

Program Outcomes

College Outcomes

Value Added
Enter vs. Exit

Tracking
Outcomes 
Over Time

Norm 
Referenced



Closing the Loop in Assessment and 
Quality Improvement





Evaluate Undergraduate Learning Outcomes

Critical Thinking

Evaluate, analyze, and integrate information from a variety of sources    

Use appropriate strategies and tools to represent, analyze, 
and integrate information

Develop critical, reasoned positions



Chosen by faculty because

• Scored by real people
• Our faculty score the tests
• Inter‐rater reliability
• Department‐level reporting
• Direct measure of student learning achievement    

CAT Used 4 Years



• 500
• Upper-level students in their major
• 3-year cycle

• 10 colleges, 2 satellite locations
• 4 colleges/locations per year
• Entire University after 3 years
• Currently in 2nd year of cycle



4 Digits
Example:

Location 
(College Station)

College
(Agriculture)

Department
(Wildlife)

1101



Course Embedded

• Administered in the fall
• Participating colleges’ faculty contacted by 

college assessment liaisons
• Faculty asked to give up a class session
• Proctored by Office of Institutional 

Assessment staff
• Incentive to faculty = Department-level 

report (to be used in program assessment)



Institutional Review Board

• Faculty cannot be involved in recruiting 
students

• Faculty cannot be present during test
• Can give extra credit/participation grade
• Students sign consent form
• Initial next to name on class roster (roster 

sent to instructor)



Faculty Scoring

• One 8-hour scoring day (each year)
• 30 volunteers
• University-wide representation

Feed them, pay them, and they will come!



Utilization of Results
• General Education Assessment

– SACSCOC 3.5.1
– Texas Higher Education Coordinating Board 

(THECB) report – State mandated core objectives
– Presidents’ Alliance for Excellence in Student 

Learning and Accountability
• Program Assessment

– SACSCOC 3.3.1.1
– For programs with critical thinking outcomes
– Curricular 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

We use extraordinary claims to engage 
the students’ attention and increase 

motivation…



Students Work in Groups
Groups Share Ideas

Peer Review



Assessing CT Gains

Pre-Test  Post-Test Design
Using CAT Instrument

Treatment vs. Control
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Perspective

Gains in FoS
Class => Typical Gains

Over 4 Years



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.

www.CriticalThinkingTest.org
CAT National Dissemination Project

Thank You


