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Webinar Goals

m Provide an overview of the development of
the CAT instrument and the skills it
measures.

m Explore how the CAT can be used to
encourage more effective practices within
disciplines.

m Discuss potential ways to use the CAT for
assessment.
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Importance of Critical Thinking

National polls indicate over 90% of the
faculty in this country think critical
thinking Is the most important part of

undergraduate education.
Derek Bok, 2005

President Emeritus of Harvard University




- Importance of Critical Thinking
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The Changing Nature of Education

Finding Relevant Information

membering Understanding & Evaluating
formation Information

Using Information Effectively
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What Is Critical Thinking?

Classic Emphasis

Evaluate Arguments and Conclusions

Reasoning




What Is Critical Thinking?

Classical Emphasis Expanded Contemporary Emphasis
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Problem Solving B© Life-Long Learning Skills

Communication

Creativity
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Bloom’ s Classic Taxonomy

Evaluation
Synthesis

Analysis Critical Thinking

Application
Comprehension

Information (rote retention)




Agreement on what is not
Critical Thinking

*NSSE Question

(2a) Memorizing facts, ideas, or methods from your
courses and readings so you can repeat them in
pretty much the same form.

*National Survey of Student Engagement , Indiana University



Disconnect Between What i1s Considered
Important and What We Assess
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Critical Thinking Factual Knowledge



NSSE: Coursework emphasizes: Memorizing facts,
Ideas, or methods from your courses and readings

Student Responses Nationally

Very little Quite a bit Very much
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Why Assess Critical Thinking?

Need to Measure Success for Accountability

Assessment Drives Improvement Efforts

How We Assess - Determines What Students Learn




History of CAT Development

Preliminary Work T o Collaborate With Other
At TTU , ﬁ Institutions To Refine CAT
2000 - 2004 2004 - 2007

Develop Training Methods for
National Dissemination & Collect Norms
2007 - 2010

Expand National Dissemination
& Support Assessment in NSF Projects
2010 - 2014




Over 100 Institutions
Collaborating




Designing the CAT Instrument

Faculty Driven:
High Face Validity
Involved in Scoring

Construct Validity: Engaging for

Learning Sciences 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.
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High Face Validity — Faculty & Learning Sciences

Moderate Correlations - General Acad-

Performance
Higher Correlations with Other CT Measures
Correlations with Student Perceptions - NSSE

Positive Transfer from High Impact Practices



CAT Features

One hour exam

Mostly short answer essay
Faculty scored in workshops
Detailed scoring guide
Sensitive to course effects
Reliable

Valid

lest Bookiet Additional Information Packets


E:/../Local Settings/SACS2007/CAT_technical_info.pdf

Sample Disclosed Question

A scientist working at a government agency believes that an ingredient commonly used in
bread causes criminal behavior. To support his theory the scientist notes the following
evidence.

e 99.9% of the people who committed crimes consumed bread prior to committing
crimes.
o Crime rates are extremely low in areas where bread is not consumed.

Do the data presented by the scientist strongly support their theory? Yes _ No

Are there other explanations for the data besides the scientist's theory? If so, describe.

What kind of additional information or evidence would support the scientist's theory?
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Ensuring Reliability of Scoring
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Professional Development:
Faculty Involvement in CAT Scoring

Develop a
Teaching Community
Use Effective
Practices
Use Appropriate
Assessments



Opportunities to Practice Skills in

Original Research
Service Learning
Real World Problem Solving
Case Studies

Skills Evaluate!maa eaningful Way



TTUHOME  CRITICAL THINKING ASS

BETYTTT successFuL PROJECTS

Some Examples of Projects that have Improved CAT Scores

Home
Uinder Constroction
CAT Info Clemson University

Contacts NSF TUES {CCLI) Project #0837540. Development of an Inguiry-Based Cell
Reporis Biology Laloratory with Emnphasis on Scientific Communication Skills. Pl:
Or. Lesly Temesvan { LTEMESY{clemson.edu) or Dr. Tem Bruce |

terriiiclemsnon. edu ).

Granis
Ligimg CAT

This project mvolved the development of & new cell biclogy laboratory
LT iT course 1hal emonasized critical Thnking, effective witing and

Vided Resources communication, and ethical reasoning. The new course used an inguiry-
based pedagogic sirategy allowing siudenis 1o design and perfonrm
expenments in the context of mni research projects. Students also gained
R EXDENENcs in communicaling their findings through posten/oral

Improving CAT Performance

presentations and theough the writing of manuscripts in standard journal
format. As a parl of the scientific inguiry and communication processes,
students also engaged in the discussion of the ethics of scientific
CoMmmunication.

Duguesne University

MSF TUES {CCLIY Progect 717685, A Model for Inconporating Apolication-
Based Service Leaming in the Undergraduate Science Curmriculum. D,
Mancy Toun {Pl) truni@dug.edu , Dr. Lisa Ludvico & Dr. Becky hMommow {Co-

Pla).
http:/Pwwew'. sclenceresearch. dug.edwblo/blofsc! ntrun/ ABS LT ndex. hibmil

Application Based Service Leaming (ABSL) is a pedagogy that we are
developing 1o address the nesed for novel approaches to Science,
Technology, Engineering and hMath {STEM) education at the undergraduate
lewvel. ABSL combines traditional service leaming with novel undergraduate
research on a communily proolem. For the service-leaming portion of e
class, students spend & sl number of hours  throughout the semester in a
specific community environment so that they leam about and understand
thve community problem. In class, the students conduct nowvel reseanch,
using the scientific methed, on vanous pars of the community problem
and investigate solutions to the prololem.

Purdue University

T




Assessment Uses of CAT

_ Value Added
Informal Learning ¥\ Enter vs. Exit
Classroom Learning 1
Experiences

Program Outcomes

‘L /
Tracking College Outcomes
Outcomes |=

Norm

Over Time

Referenced



CAT Instrument Sensitive to Class Standing
& Individual Courses
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Using the CAT to Assess Transfer
from Discipline Specific CT
Training

CAT Pre Test CAT Post Test

Discipline CT Training »
Discipline CT Assessment »




CAT Means Comparison Report
Sample Institution: Date 2010 (N=25)

Proties | Crestve | ENecthwe
]
Blepret | Soving | Thekeg | Comm Siall Assessed by CAT Queston -
e Pre Mean | Post Mean | dference® Sae®
x a1 Surmrrarge the pattem of results i a graph wthout malkong nappropoate Py ©
inferences
x x Q2 | Evaluste how strongly cormelatonaltype Gats supports 3 hypothess » &5
Provide alternative explanations for a pattemn of resuits that has <
x x @ many possible 1 137 +5%
x x x Ot | identify addmonal information needed 1o evaluate 3 hypothesss. 81 145 - +78
X G5 | Evaluate whether Spunous rformation strongly SUppons & hypothess S8 S
x x G | Prowide aternative explanations 1or SpUNOUS 3SSOCIINONS. 5 130 e +46
x x x Q7 | icentty addmonal informaton needed 10 avaluate a hypothes:s. = 190 - +68
x o Determine whether an nvided inference = supporied by specaiic Py s
rforrmaton
X X o Provide relevant altemative interpretations for 3 specific set of 70 112 o .58
resuits.
X X aw Separate relevant rom sTelrvant rAormation when sohving a real-worid 330 315
prodiem
x X Q11 | Use and apply reievant niormation 10 evaluate 3 problem 195 i1
x Q12 | Use basic mathematical siolls 1o help solve 2 realwordd problem 7% 82
Identfy sutabie sOSONS for 3 reabword prodiem usng relevanrt
x X o » & &
idently and explan Te Dest sORA0N for 8 redi-word prodiem usng
x X x (+3 7] " 130 134
Explain how changes in a real-worid probiem stuation might affect -
x x x Qs the solution. b -4 .58
CAT Total Score 1151 1633 - 55

* *p<0S *p<01 *p< 001 (2 -taled)

Mean dfierence Svided Dy POCId Group STanGard Gevaton

01-03= svall efect 0.3 -05= modecate afect >0 5 = large affect)
The map of skills covered by each question above = 2 suggesied theoretical gude for mierpreting resulls
Center for Assessment & Improvement of Leaming © 2007 2010




www.CriticalThinkingTest.org

Proceedings of the National
STEM Assessment Conference

October 19-21, 2006

New Challenges, New Strategies

Butlding Excellence in Undergraduate STEM Educatior
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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.



