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Why this lecture ?

Our schools, colleges and universities encourage rote
learning by assessing students’ ability to recollect
definitions and explaining concepts rather than applying
their knowledge to solve problems.

The number of times words like ‘define,’ ‘describe’ andThe number of times words like ‘define,’ ‘describe’ and
‘explain’ that occur in a question paper demonstrates the
focus of our assessments.

Such an environment rarely fosters critical thinking or
problem-solving skills, leaving students ill-equipped to
face the challenges of the world outside the classroom.



History

Use of the term ‘critical thinking’ to describe an
educational goal goes back to the American
philosopher John Dewey (1910), who more
commonly called it ‘reflective thinking’. He
defined it as:

active, persistent and careful consideration ofactive, persistent and careful consideration of
any belief or supposed form of knowledge in the
light of the grounds that support it, and the
further conclusions to which it tends. (Dewey
1910: 6; 1933: 9) and identified a habit of such
consideration with a scientific attitude of mind.



The recent explosion of interest in critical thinking in the United
States did not really start until the late 1970s, expressed by, among
many others, the (Rockefeller) Commission on the Humanities
(1980, p 37). Interest has expanded further since then (Ennis 2011,
pp 4–8).

In his preface to America 2000 (U. S. Office
of Education 1991) President George H.W.
Bush supported six specific goals forBush supported six specific goals for
education, one of which calls for more
students to have an advanced ability to
think critically.

And President Barak Obama in his State of
the Union Address in 2014 listed critical
thinking as one of six basic goals of
education.



Educationists around the world now include
critical thinking in guidelines for curriculum and
assessment.

Political and business leaders endorse its importance.



 Achieving competence

Other major goals of higher education

Competence  = Knowledge ×
Skills

Commitment = one’s deep attachment
or devotion with

passion and faith
or belief of a person on the
job.

Competency  = Knowledge ×
Skills +              Commitment



Managing Emotions (including those that
interfere with learning such as anger,
anxiety, hopelessness and those that
enable learning such as optimism,

Major goals…….continued 

hopefulness)

Mature interpersonal relations (such as
respecting differences and working with
peers)



 Moving from autonomy to independence
(including moving from needing assurance and
approval of others to self-sufficiency)

 Establishing identity including enhanced self-

Major goals…….continued 

 Establishing identity including enhanced self-
esteem and self-efficacy

 Developing purpose (from who am I? and where
am I? to where am I going?)



Some definitions of critical thinking

A definition of the concept of critical thinking that most
people actually use is ‘‘reasonable reflective thinking
focused on deciding what to believe or do’’—even
though they may not so articulate it.



Other well-known definitions, including one by
Scriven and Paul, presented at the 8th Annual International
Conference on Critical Thinking and Education Reform,
Summer 1987.

‘‘Critical thinking is the intellectually disciplined
process of actively and skilfully conceptualizing,
‘‘Critical thinking is the intellectually disciplined
process of actively and skilfully conceptualizing,
applying, analyzing, synthesizing, and/or evaluating
information gathered from, or generated by,
observation, experience, reflection, reasoning, or
communication, as a guide to belief and action’’



Thus, Critical Thinking relates
to……….

Informed Decision-Making
Thinking About Thinking & How to
Improve ItImprove It
Actively Analyzing, Synthesizing, &
Evaluating the Thinking Process
A Product of Education, Training, &
Practice
Mental Habit & Power



Critical Thinking Requires Evaluating the _____
of Your Thinking

Clarity
Accuracy
Precision
Relevance
DepthDepth
Breadth
Logic
Significance



The Process of Thinking Critically Concerns With:

•Observing
•Feeling
•Wondering
•Imagining
•Inferring
•Knowledge•Knowledge
•Experimenting
•Consulting
•Identifying and analyzing 
arguments
•Judging
•Deciding



Attributes 
of 

Critical Thinkers Critical Thinkers 



Disposition

Ideal critical thinkers are disposed to:

Seek and offer clear statements of the
conclusion or question

Seek and offer clear reasons
Try to be well-informedTry to be well-informed
Use credible sources and observations, and

usually mention them
Take into account the total situation
Keep in mind the basic concern in the context
Be alert for alternatives



Ideal critical thinkers are also disposed to:

 Be open-minded
 Seriously consider other points of view
 Withhold judgment when the evidence and reasons

are insufficient

 Take a position and change a position when the evidence
and reasons are sufficientand reasons are sufficient

 Seek the truth when it makes sense to do so, and more
broadly, try to “get it right” to the extent possible or
feasible

 Employ their critical thinking abilities and dispositions



Ideal critical thinkers have the ability 
to:

(Basic Clarification)

 Focus on a question Focus on a question
Analyze arguments
Ask and answer clarification questions
Understand and use elementary graphs 

and maths



(Bases for a decision)

 Judge the credibility of a source
Observe, and judge observation reports
 Use existing knowledge
 Background knowledge, including (with  Background knowledge, including (with 

discrimination) internet material
 Their knowledge of the situation
 Their previously-established 

conclusions



(Inference)

 Deduce, and judge deductions
 Make, and judge inductive 

inferences and arguments
 Enumerative induction Enumerative induction
 Argument and inference to best

explanation
 Make, and judge value judgments 



(Advanced clarification)

 Define terms, and judge definitions
 Handle equivocation appropriately
 Attribute and judge unstated assumptions
 Think suppositionally
 Deal with fallacy labels
 Be aware of, and check the quality of, their  Be aware of, and check the quality of, their 

own thinking (‘‘metacognition’’)
 Deal with things in an orderly manner

(Non-Constitutive, But Helpful)

Employ rhetorical strategies



Teaching Approaches and Critical Thinking

Two Basic Methods: LDT and PBL

 Two basic teaching methods, Lecture-
Discussion Teaching (LDT)

 Problem-Based Learning (PBL), contrast with Problem-Based Learning (PBL), contrast with
each other.

Both LDT and PBL can be helpful, depending on
the situation, the subject, the students, and the
teacher.



Learning strategies proposed by Marton and
Saljo (1984)

Surface Learning
Deep LearningDeep Learning

Strategic Learning

Subsequently, a third strategy 
was added



Surface learning Deep learning Strategic learning

Try to learn in order to repeat 
what they have learned

Actively seek to understand the
material/the subject

Intend to obtain high grades

Memorise information 
needed for assessments 

Interact vigorously with the 
content 

Organise their time and 
distribute their effort to 
greatest effect 

Take a narrow view and 
concentrate on detail 

Make use of evidence, 
inquiry and evaluation 

Ensure that the conditions 
and materials for studying 

Three approaches to learning

Take a narrow view and 
concentrate on detail 

Make use of evidence, 
inquiry and evaluation 

Ensure that the conditions 
and materials for studying 
are appropriate 

Fail to distinguish principles 
from examples 

Relate new ideas to 
previous knowledge 

Use previous exam papers 
and assessments to predict 
questions

Tend to stick closely to the 
course requirements 

Tend to read and study 
beyond the course 
requirements 

Use marking criteria 
carefully 

Are motivated by 
fear of failure

Are motivated by 
interest 



Characteristics of Productive Teaching…

Challenge Students to Know, Not 
Memorize
Question, Examine, Create, Solve, 

Interpret, Debate
Active Classes are Purposeful and Well Active Classes are Purposeful and Well 

Organized
Students THINK About What They Learn
Apply Material to Real Situations (e.g., 

Case Studies)
Students Continue to Learn 

Independently…



THE ABC’S OF CRITICAL THINKING LESSON PLANS

Anticipating – Lesson Introduction…

 Call up the knowledge students already have

 Informally assess what they already know, including
misconceptions

 Set purposes for learning

 Focus attention on the topic

 Provide a context for understanding new ideas



Building Knowledge – Lesson Activity / Discussion…

Students compare expectations with what is being

learned

Revise expectations or raise new ones

 Identify the main points

Monitor personal thinking

Make inferences about the material

Make personal connections to the lesson

Question the lesson



Consolidating – Lesson Reflection…

Students summarize and interpret the
main ideas
Share opinions and make personal
responses
Test out the ideas (apply to assignment,Test out the ideas (apply to assignment,
project, etc.)
Assess learning and ask additional
questions



QUESTIONING TECHNIQUES
Avoid Low-Level Questions…

 Address Details (facts, figures, etc.)
Useful for Short-Term Memory Only
 Based on Memorization, Not Understanding

 Examples…

QUESTIONING TECHNIQUES

 Examples…
 What are Word’s default margins settings?
 Define an asset.
 What is a trademark?



Apply High-Order Questions… 

 Ask How or Why Something Happens
 Requires Application of Details to Larger Context
Go “Beyond Facts” to Constructing a Rationale
 Requires Critical Thinking

 Examples…
 How would you change the margins to

accommodate a short letter?
 Explain how assets depreciate. How does this

impact a balance sheet?
 What are the consequences of improperly using a

trademark?



Strategies for Effective Questioning Techniques… (Gibbs, 
2001)

 Ask questions that invite more than one plausible answer.
 Provide wait time after asking a question to give less

confident students time to think.
 Ask follow-up questions, such as, “What can you add?” or

“What is your opinion?”
 Provide feedback that neither confirms nor denies students’ Provide feedback that neither confirms nor denies students’

responses to ensure the discussion remains open. Examples
are: “Interesting.” or “I hadn’t thought of that.”

 Request a summary. “Who can make the point in different
words?”

 Survey the other students: “Who agrees with X? Who
disagrees? Why?”

 Encourage students to direct questions to other students.
 Play devil’s advocate: “How would you feel if…?”



Practical Barriers…

Crowded Curriculum
- Cover Content PLUS Critically Think About 
It
Short Class PeriodsShort Class Periods
- Engaged Activities Require Time on Task
Too Many Students
- Difficult to Get Everyone Involved Every 
Time



Steps to Critical Thinking As It Relates To Problem Solving:

1. Identify the Problem.
2. Analyze the problem, look at it from

different angles.
3. Brainstorm and come up with a several3. Brainstorm and come up with a several

possible solutions.
4. Decide which solution fits the situation

best.
5. Take action.





“IDEALS” … Six Steps to Effective Thinking and 
Problem Solving

I – Identify the Problem
D – Define the Context
E – Enumerate the ChoicesE – Enumerate the Choices
A – Analyze the Options
L – List Reasons Explicitly
S – Self-Correct



We are thinking critically and in a problem solving 
mindset when we:

 Rely on reason rather than emotion
 Evaluate a broad range of viewpoints 

and perspectives
 Maintain an open mind to alternative  Maintain an open mind to alternative 

interpretations
 Accept new evidence, explanations and 

findings
 Are willing to reassess information
 Can put aside personal prejudices and biases
 Consider all reasonable possibilities
 Avoid hasty judgments



Encouraging students to
participate in Global competitions
like the ACM-ICPC (International
Collegiate Programming ContestCollegiate Programming Contest
conducted by the Association for
Computing Machinery) can go a
long way in developing these skills
in our students.



The quote by Jean De La 
Bruyere:

"Life is a tragedy for those"Life is a tragedy for those
who feel, and a comedy for
those who think"




