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Without Critical Thinking

... You tend to adopt ideologies rather than information

... You tend to believe fake news / misinformation

... You just convey memorised pieces of information rather
than critically processed and synthesised information
(guess which one is more valuable!)
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What is Critical Thinking?

Paul and Elder (2013) recommend asking questions that hold students accountable for
meeting their eight standards for critical thinking: clarity, accuracy, precision, relevance,
depth, breadth, logic, and fairness, such as:

* How can vou validate the accuracy of this statement/evidence?

* How is that information relevant here?

* How well does that conclusion handle the complexities of the problem?

+ What is another interpretation or viewpoint on the issue?

* How does this conclusion follow from the data or earlier statements?

* How can both these interpretations be true when thev lead to such different

conclusions?

* Do vou have a vested interest in one position or another? How honestly and

impartially are vou representing the other viewpoints?

Unlocking the Mystery of Critical
Thinking

By: Linda B. Nilson, PhD
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What is Critical Thinking?

These examples call upon students to think critically:

What are vour reasons for coming to that interpretation/evaluation?

What are the arguments on this issue pro and con?

How strong are those arguments? What is the evidence behind them and how solid is
it?

What are the main assumptions behind this line of reasoning?

How can we interpret these data? What conclusions can we draw, if any?

What additional information do we need to resolve this issue?

What are the trade-offs, implications, and consequences of each solution we’ve

discussed?

Bv what standards and priorities will vou judge the quality of different solutions?
What are the limitations of vour chosen solution?

How can vou defend it against the arguments in favor of other solutions?

What are some alternatives that we have not vet explored?

Un.loc.king the Mystery of Critical
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What is Critical Thinking?

Eight Standards of Critical Thinking

Clarity
Accuracy
Precision

Relevance
Depth
Breadth
Logic
Fairness

Unlocking the Mystery of Critical
Thinking

By: Linda B. Nilson, PhD
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What is Critical Thinking?

Critical thinking is not only one of the most demanded skills
in the job market; it assists us to avoid deceitful influences of
fake news, frauds, demagoguery, propaganda, and so on.

There is always a high chance that we can be the victims of
disinformation if not aware. There is a noteworthy list of
objective and evidence-oriented websites that detect fake
news and political rumors.

Book Review

Nilson, L. B., (2021). Infusing critical thinking into your course: A concrete practical approach. Stylus.
148 pp. $29.00 (paperback)
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What is Critical Thinking?

Historical Examples of Critical Thinking

It can be easier 1o find examples of excellence in critical thinking in hindsight. Often, such
instrumental individuals had 1o buck prevailing trends, incurred discouragement from those
in autherity, and had to persevere for their ideas or concepts 1o be accepred. Some may have
achieved success in their lifetime, while it may have taken more time for other ideas 1o go
mainstream. Being able to think crifically and apply reason to complex issues of the day
provided the avenue for powerful confributions to the world.

1. Socrates

Socrates developed a method of critical thinking whereby individuals could ask probing
guestions. This often revealed that a lack of suppartive evidence or contradicrory beliefs laid
behind the rhetoric. It showed that anyone, even those in authority and believed to have
sound judgment, may think in an irrational manner. |degs should be deeply considered
before being believed by an audience, as those in leadership roles may still have their own
misconceptions.

2. Machiavelli

Machiavelli did not believe tThar the government funcrioned as aurthorities stared. Rather, he
assassed the politics of the fime and exposed the political cgendas of those in power,

including inconsistencies and coniradictions that occurred in the political arena of the \;

Italian Renaissance. Much of his analysis and findings are shared in The Prince. ORI AL ANV TICAL S CREATVETHINIGHG

_ _ Now and Then: Critical
3. Albert Einstein Thinking Examples We
Can Use Every Day

Running contrary 1o established scientific principles of his lifetime, Albert Einstein used
critical thinking to debunk such principles and creare new cnes. Mathematical explanations
of special relativity, general relativity and the photoelectric effect are only a few of O sMINREAD

Kingston Einstein's contributions. Winner of the Nobel Prize in 1921, many of his thearies are still

University
London relevant today, and few people remain unawdare of this influential scientist of the 20th century.
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What is Critical Thinking?

Berirand Russell's 10 Commandments of Critical
Thinking
1. Do not feel absolutely certain of anything.

2. Do net think it worthwhile 1o proceed by concealing evidence, for the evidence is sure 1o
come 1o light.

3. Never 1ry 1o discourage thinking, for you are sure 1o succeed.

4. When you meet with opposition, even if it should be from your husband or your children,
endegveor 1o overcome it by argument and not by authaority, for a victory dependent upon
authority is unredal and illusory.

5. Have no respect for the authority of others, for there are always contrary authorities 10 be

found.

6. Do not use power To sUppress opinicns you think pernicious, for if you do the opinions will
sUppress you.

7. Do not fear 1o be eccentric in opinion, for every opinion now accepted wds ONCe eCCenTtric.

8. Find mare pleasure in intelligent dissent than in passive agreement, for if you value

intelligence as you should, tThe former implies a deeper agreement than the larrer. CRITICAL, ANALYTICAL & CREATIVE THINKING
_ . _ - _ _ The 10 Commandments
9. Be scrupulously trruthful even if the truth is inconvenient, far it Is more iInconvenient when e S
; of Critical Thinking
ou Try 1o conceal ir. .
YO According to Bertrand
10. Do not feel envious of the happiness of those whao live in a fool's paradise, for only a focl Russell
will Think that it is happiness. O ZNREAD
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What is Critical Thinking?

\

What are the next steps to take?

What went well? -- What could be improved upon? -- What did I learn?

CRITICAL, ANALYTICAL & CREATIVE THINKING

The 5 Most Useful
Critical Thinking
Flowcharts For Your
Learners

(© 2MINREAD
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What is Critical Thinking?

What is
critical
thinking?

Most of the people
have assumptions that
being critical means
typical, which is such
a negative way of
thinking about it.
According to Barry K.
Beyer, it means
‘making clear,
reasoned judgments’.

@ Critical thinking in its most refined
state is a frame of mind and set of
attitudes and dispositions as well as
a number of cognitive operations.
q 8

Barry K. Beyer, Practical Strategies for
the Teaching of Thinking
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Critical Thinking

Questions a Critical Thinker Asks

What's Happening?

Gather the basic information
and begin to think of questions

Why Is It Important?

Ask yourself why it's significant
and whether or not you agree

What Don't | See?

Is there anything important
missing?

How Do | Know?

Ask yourself where the information
came from and how it was constructed

Who Is Saying It?

What's the position of the speaker
and what is influencing them?

If only time were \ £

riaive.. )0 G What Else? What If?

What other ideas exist and are there
other possibilities?

BC aplace of mind learningcommons.ubc.ca

critical
questions

things to think about
when someone has
something to say

Who said it?

Someone you know? SBomeone famous?
Someone in author

Should it matter who said it?

What did they say?

Did they give facts or opinions?
Did they give all the facts

Did they leave something out?

Where did they say it?

Was it in public or in private?
Did other people have a chance to
talk about the other side?

When did they say it?
Before, after, or during an
important event?

Why did they say it?

Did they explain their opinions?
Were they trying to make someone
look good or bad?

How did they say it?

Were they happy, sad, angry, or didn't
care? Did they write it or speak it?
Could you understand it?
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What is Critical Thinking?

Critical thinking is the ability to think clearly and
rationally, understanding the logical connection
between ideas. Critical thinking has been the subject
of much debate and thought since the time of early
Greek philosophers such as Plato and Socrates and
has continued to be a subject of discussion into the
modern age, for example the ability to recognise fake

news. Critical thinking might be described as the ability to engage in reflective and
independent thinking.

In essence, critical thinking requires you to use your ability to reason. It is about being an active learner
rather than a passive recipient of information.

Critical thinkers rigorously question ideas and assumptions rather than accepting them at face value.
They will always seek to determine whether the ideas, arguments and findings represent the entire
picture and are open to finding that they do not.

Critical thinkers will identify, analyse and solve problems systematically rather than by intuition or
instinct.

Someone with critical thinking skills can:

« Understand the links between ideas.

+ Determine the importance and relevance of arguments and ideas.
+ Recognise, build and appraise arguments.

+ ldentify inconsistencies and errors in reasoning.

Kingston « Approach problems in a consistent and systematic way.

University
London

+ Reflect on the justification of their own assumptions, beliefs and values.
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What is Critical Thinking?

Critical thinking is the ability to think clearly and
rationally, understanding the logical connection
between ideas. Critical thinking has been the subject

of much debate and thought since the time of early
Greek philosophers such as Plato and Socrates and Think of something that someone has recently told you. Then ask yourself the following
has continued to be a subject of discussion into the questions:
modern age, for example the ability to recognise fake
news.
Who said it?

Someone you know? Someone in a position of authority or power? Does it matter who told you this?

What did they say?

Did they give facts or opinions? Did they provide all the facts? Did they leave anything out?

Where did they say it?

Was it in public or in private? Did other peaple have a chance to respond an provide an alternative account?
When did they say it?

Was it before, during or after an important event? Is timing important?

Why did they say it?

Did they explain the reasoning behind their opinion? Were they trying to make someone look good or bad?
How did they say it?

Were they happy or sad. angry or indifferent? Did they write it or say it? Could you understand what was said?
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10 Great Critical Thinking Activities That
Engage Your Learners
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The Big List of Critical Thinking Questions
for Teachers

Kingston

University
London

.‘2 Fitiwe Foeusd feaviing
the globol professional learring network



http://www.kingston.ac.uk/
https://futurefocusedlearning.net/
https://futurefocusedlearning.net/blog/critical-thinking/the-big-list-of-critical-thinking-questions-for-teachers

Critical Thinking

Mentoring Books Masterdasses Resources Blog

Critical Thinking

Why We Must Always Teach Critical
Thinking
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Critical Thinking

The 7 Most Common Traits of Highly
Effective Critical Thinkers
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CRITICAL, ANALYTICAL & CREATIVE THINKING CRITICAL, ANALYTICAL & CREATIVE THINKING CRITICAL, ANALYTICAL & CREATIVE THINKING
100 Critical Thinking The Most Essential 20 Creative Bloom's
Questions Categorized Critical Thinking Tools Taxonomy Infographics
by Subject for Teaching and Everybody Loves Using

Learning
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12 Solid Strategies for 7 Ways of Developing The Big List of Critical
Teaching Critical Critical Thinking Skills Thinking Questions for
Thinking Skills That Engage Learners Teachers
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6 Ways to Use Critical 10 Terrific Social Media The Best Digital Media
Thinking Practices for Classroom Uses That Resources for
Engaging Classroom Encourage Critical Enhancing Learners’
Teaching Thinking Critical Thinking
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5 Powerful Critical . 7 Critical Thinking
Thinking Quotes That 5 of the Best Practices Barriers and How to
Define What It Really for Improving Critical Overcome Them
Means Thinking Skills
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Critical Thinking

J Bloom'’s Digital Taxonomy (devised by Andrew Churches) is about using
B LOO M technology and digital tools to facilitate learning. This kind of student
engagement is defined with power verbs that can be used for most
D I G ITAL everything from lesson planning and rubric making, to doing curriculum
mapping and more.

TAXONO MY You can use these verbs which cover the span of the taxonomy from

LOTS (lower-order thinking skills) to HOTS (higher-order thinking skills).
VE R B It begins with Remembering and ends with Creating. Listed beneath are
the power verbs that apply to each stage.

000000

Remembering Understanding Applying Analyzing Evaluating Creating
Remembering is Understanding is Applying refers to Analyzing is about Evaluating is about Creating is about
when memory is about constructing situations wherethe  breaking material making judgements  putting elements
used to produce meaning from learned material is into parts, and then based on criteria together to forma
definitions, facts, or different types of used in products determining how and standards functional whole,
lists, or to recite or function, be they such as diagrams, the parts interrelate through checking and reorganizing
retrieve information. written or graphic. models, interviews, to each other or to and critiquing. elements into a new

simulations, and an overall structure structure or pattern
presentations. or purpose. by planning or
producing.

Bookmarking Advanced Acting Advertising Arguing Adapting
Bullet pointing Annotating Appraising Assessing Animating
Copying Associating Applying Attributing Checking Blogging
Defining Boolean search iculating Breaking down Citicizing Building
Describing Categorizing ale Calculating Commenting Collaborating
Duplicating Classifying rying oL Categorizing Concluding Composing
Favouring Commenting ] Classifying Considering Constructing
Finding Comparing Charting Comparing Convincing Designing
Googling Contrasting ing. Concluding Critiquing Developing
Highlighting Converting Contrasting Debating Devising
Identifying Demonstrating Completing Conrelating Defending Directing
Labelling Describing t Deconstructing Detecting Facilitating
Liking Differentiating S 1 Deducing Editorializing Filming
Listening Discussing Differentiating Experimenting Formulating
Listing Discovering ining Discriminating Grading Integrating
Locating Distinguishing Dividing Hypothesizing Inventing
Matching Estimating Examining Distinguishing Judging Leading
Memorizing Exemplifying Executing Estimating Justifying Making
Naming Explaining Explaining Measuring Managing
Networking Expressing nti llustrating Moderating Mixing/remixing
Numbering Extending ter Infering Monitoring Modifying
Quoting Gathering )i Integrating Networking Negotiating
Recaling Generalizing Editing Linking Persuading Originating
Reading Grouping i Mashing Posting Orating
Reciting Identifying ! Mind mapping Predicting Planning
Recognizing Indicating Ordering Rating Podcasting
Recording Infening a Organizing Recommending Producing
Retaling Interpreting it Outlining Reflecting Programming
Repeating Joumalling Planning Reframing Publishing
Retrieving Paraphrasing Preparing Pointing out Reviewing Roleplaying
Searching Prediicting Presenting Prioritizing Revising Simulating
Selecting Relating i Questioning Scoring Solving
Tabulating Subscribing ari Separating Supporting Structuring
Telling Summarizing Sketching Structuring Testing Video blogging
Visualizing Tagging Surveying Validating Wiki building
Tweeting Writing
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‘Want to exerclse critical thinking skills? Ask these guestions
whenever you discover or discuss new Information. These are
broad and versatile questlons that have limitless applications?

.. Beneflts from this? «. have you also heard discuss this?
. |5 this harmful to? . Would be the best person to consult?®
Who . Makes declslons about this? - Wil be the key people In this®
. 15 most directly affected?® . deserves recognition for this?
.. are the strengths,/ weaknesses? ... |5 the best/worst case scenario?
Wh . Is another perspecthve? «ee Is most/least important?
a-t - |5 another alternathve? . CaN we do to make a positive change?
... Would be a counter-argument? ... Iz getting In the way of our action?
.. Would we see this in the real world? ... can we get more Information?
... are there similar concepts/shuatlons? ... 0o we go for help with this?
... I5 there the most need for this? ... Wil this idea take us?
«. In the world would this be a problem? ... are the areas for Improvement®
.. I5 thils acceptable/unacceptabla? - W we know we've succeeded?

.. would this beneflt our soclety?
... would this cause a problem?
... Is the bast time to take actlon®

... Is this a problem/challenge?

... Is [t relevant to me/others?

... I5 this the best/worst scenario?
.. are people Influenced by this?

.. I5 this similar to 2
. does this disrupt things?

... will we approach thls safaly?

. 0 we know the truth about this?

... has this playved a part In our history?
- €3N we expect this to change?
... Should we ask for help with this?

« Should people know about this?
.. has It been this way for so long?
.. have we allowed this to happen?®
. |5 there a need for this today?

... does this benefit us/others?

. does this harm vus/others?

... 0o we see this In the future?

... can we change thils for our good?
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the global professianallearning network



http://www.kingston.ac.uk/
https://get.futurefocusedlearning.net/critical-thinking-cheatsheet
https://futurefocusedlearning.net/

Critical Thinking

fﬁﬁh@ f%ﬁhﬂ%fj&gﬁmﬁg

the clobal professional learr ng neswor

Kingston Insights / Critical Analytical Creative Thinking

University
London

Feewsed ﬁaﬂ mg



http://www.kingston.ac.uk/
https://futurefocusedlearning.net/
https://futurefocusedlearning.net/blog/critical-thinking/the-7-most-common-traits-of-highly-effective-critical-thinker
https://blog.futurefocusedlearning.net/topic/critical-analytical-creative-thinking

Critical Thinking

28 CRITICAL THINKING
QUESTION STEMS FOR
ANY CONTENT AREA

15. What solutions could you suggest the problem of ...? Which might be most

/agai ?
1. What evidance can you present for/against...? Heciive andiwka?

2 P
2. How does .., contrast with ...? 16. What might happen if you combined ... and ...?

3. How could you outline or concept map...? Explain your response with examples. 17. Do you agree that ...? Why or why not?
4. Why is ... significant? Explain your reasoning. 18. What information would you need to make a decision cbout ...7
5. What are the cdvantages and disadvantages of ...7 19. How coud you prioritize ...7

6. What is the point or 'big idea’ of ...7 20. How is ... cn example of ...7

7. How could you judge the accuracy of ...? 21. What are the mest important parts or features of .7

22. Which details of ... are most importont and why?

8. What are the differences between ... and ...7

St reloted e ? 23. What pctterns do you notice In ...7

i - t ?
10. What ideas could you add 1o ... and how would these ideas change it? 24: Howcodld you ciomly....lntodmore; less gurietal category

. 25. What makes ... important?
11. Describe ... from the perspective of .... &

26. What criteria could you use to assass .7
12. What do you think about ...7 Explain your recsonirg.

27. How could ... ard ... function together? How do they work separately and
13. When might ... be most useful and why? together and different ways?

Kinast 14. Kow could you create or design a new...7 Explain yeur thinking. 28. Where is ... most/least ...7 Explain your reasoning.
ingston
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Critical Thinking

6 KEYS TO
CRITICALTHINKING

based on Bloom’s Taxonomy

o

Remember

Retrieve relevant knowledge
from long-term memory

showing - naming - listing * restating
finding - recognizing - choosing
matching - relating

Can you recall...?
Whereis...? Whois...?
Can you list four...?

-

Evaluate

Make judgements based on
criteria and standards

validating - debating - prioritizing
assessing - justifying - monitoring
selecting - rating - critiquing

Which is more important...?
Is there a better solution to...?
Can you defend...?

What are the pros of...? cons...?
Why is... of value?

How would you feel if...?

FORDE-FERRIER

Kingston

University
ndon

Separate a whole into parts and
determine their relationships

classifying - investigating - dissecting
experimenting - dividing - discovering
simplifying - differentiating
researching

Why do you think...?
What is the relationship...?
Can you compare...? contrast...
What idea is relevant to...?
How would you categorize...?
What can you infer..

Carry out or use a procedure
in a given situation

practicing + choosing - interviewing
Implementing - operating - developing
planning: solving - generalizing

What would happen if...?
How could you clari
Who do you think...
Which approach would you...?
How would you use.
What is a situation like...?

Understand

Construct meaning from
instructional messages

organizing - discussing - interpreting

paraphrasing - extending - outlining 4

reviewing - inferring - showing g

What is the main idea of...?
Can you find an example of...
How would you summarize...?

What might happen next...?

How do you explain...?
What ideas or facts sho

Create

Combine elements or ideas
to form a new whole

building + combining - formulating
constructing - devising « Improving
changing - adapting - producing

What is an alternative to...?
Could you invent..
Can you compose a...?
What is your theory about...?
How can you imagin
What could you design

fordeferrier.com | (800) 575-8269 | info@forde-ferrier.com

REMEMBER

Retrieve relevant knowledge from long-term memory.

ANALYZE

Separate a whole into parts and determine their relationships.

UNDERSTAND

Construct meaning from instructional messages.

EVALUATE

Make judgments based on criteria and standards.

APPLY

Carry out or use a procedure in a given situation.

CREATE

Combine elements or ideas to form a new whole.
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Critical Thinking

LAWS OF

CRITICALTHINKING

1. HAVE AN UNDERSTANDING OF HOW TO STRUCTURE A
GOOD ARGUMENT.

2. GROK INFORMAL LOGIC (1.6, ARGUMENT TYPES,
VALIDITY, SOUNDNESS, LOGICAL FALLACIES, ETC.).

3. UNDERSTAND HEURISTICS AND HOW THEY CAN LEAD TO
PITFALLS IN COGNITION KNOWN AS COGNITIVE BIASES.

4. BE INTELLECTUALLY HUMBLE. THAT IS, CONSTANTLY SUBJECT
ONE'S OWN BELIEFS TO AN OBJECTIVE ANALYSIS AND UPDATE
ACCORDINGLY. THERE IS NO SHAME IN ADMITTING THAT

YOU ARE WRONG AS IT'S IMPOSSIBLE TO BE RIGHT ALL THE TIME.
5. EMBRACE SYSTEMS THINKING AND OTHER MENTAL MODELS.

6. KNOW HOW TO IDENTIFY A CREDIBLE SOURCE.

1. BE A SKEPTIC AND DEMAND EVIDENCE.

8. UNDERSTAND HOW AND WHY SCIENCE WORKS. TO DATE, IT IS THE BEST
SYSTEM OF KNOWLEDGE WE HAVE FOR BEING LESS WRONG ABOUT OUR WORLD. WELCOME

ELLIGENT SPECULATION

Kingston

’ INTELLIGENT SPECULATION
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Critical Thinking

Developing 21st-Century
itical Thinkers

Integrate ~

critical thinking Open-Minded
skills within

and across all

content areas. Analyze,

o Reflect on
Learning

Establish safe,
intellectually
risk-free
leaming
environments.

students

with repeated
opportunities
to practice
higher-order
thinking.

1. Think deeply to make relevant connections

2. Ask quality and clarification questions

3. Use evidence and reasoning to support thinking
4. Analyze, reason, and evaluate

5. Interpret information beyond surface leaming
6. Synthesize diverse ideas

9. Generate and evaluate options prior to making decisions
10. Focus on detalls o derive meaning

11. Apply higher levels of thought to real-worid situations
12. Think critically on a daily basis

13, Use criteria to judge the value of ideas and solutions

toringminds.com

Consistently
Engage in cultivate
Problem Solving higher-order
thinking
skills.

Collaborate with Others

A
‘ Think Critically
l and Creatively

Communicate
Clearly and
Accurately time to
develop
critical
thinking
skills.

-
e
-
~ -
-

Promote academic
conversations or
dialogue that foster
critical thinking.

14, Engage in reflective thinking

15. Follow problem-solving steps

16. Question the credibility, accuracy, and relevancy of
information and sources

17. Welt-informed

18. Willing to consider multiple perspectives

19.Sezk new and better solutions

20.Explore alternatives

21. Examine diverse points of view

22.Nalue and respect ideas of others

23.Question what is read, heard, or seen

24.Assess consequences of actions or ideas

25, Thiak independently and in concert with others

Critical Thinking m&g
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Why Critical Thinking?
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Why Critical Thinking? - Peter Facione
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Why Critical Thinking?

B B @ MimTev Sport Weather iPlayer Sounds m
— 58 [C]
IDEAS (][] =)

Five simple ways to
sharpen your critical
thinking

Q@© 414 | 97.8K VIEWS

The world can feel very polarised and confusing at times. Here are five
strategies to boost your critical thinking skills.

Animated by Ana Stefaniak, 23 December 2020
Made in partnership with
The Open University K
More v

[5) Open Transcript <, Share
(5 Like (167)
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Critical Thinking Skills

Interpreting data
Applying facts and principles

Logical reasoning
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Critical Thinking Skills

Competencies Academic Conversation Skills promote.

Thinking Skills

- Build thinking skills

- Promote different
perspectives & empathy

Language & Literacy i l:'()flcr crgal_i\tily Socio-Cultural
- Build academic language - Foster skills for - Build relationships
- Build vocabulary ‘(‘ negotiating meaning and r)y"))) - Build collaborative
- Build literacy skills and TLISENY focusing ,;ﬁ,‘ academic ambience
comprehension :,JLB/ 2 N e / - Make lessons more
- Build oral language and o Unt) culturally relevant
R . I \afl) 14/ b A
communication skills . \y(/)?l} Y /2] - Foster equity
RN, 2P g =
o g RIS A = »J b -
= LA NS Ve : SCLAL ] A 242
HE SRS TS
Content Learning ..,’4 v ’)-’., Py AN = z
- Build content S 1A " Psychological
understandings ?/ ) = - Develop inner dialog and

- Cultivate connections

- Help students to co-
construct understandings

- Conversation help
teachers and students
assess leaming

self-talk
- Build engagement and
motivation
- Build confidence &
academic identity
- Foster self-discovery
- Build student voice &
empowerment
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Critical Thinking Skills

Questions to Fire Up Our Critical Thinking Ski

. What does this mean?
. What's happening?

Interpretation . How should we understand that (e.g., what he or she just said)?
. What is the best way to characterize/categorize/classify this?
. In this context, what was intended by saying/doing that?
. How can we make sense out of this (experience, feeling, or statement)?
. Please tell us again your reasons for making that claim.
. What is your conclusion/What is it that you are claiming?

) . Why do you think that?

= . What are the arguments pro and con?
. What assumptions must we make to accept that conclusion?
. What is your basis for saying that?
. Given what we know so far, what conclusions can we draw?
. Given what we know so far, what can we rule out?
. What does this evidence imply?
. If we abandoned/accepted that assumption, how would things change?
. What additional information do we need to resolve this question?

Inference . If we believed these things, what would they imply for us going forward?
. What are the consequences of doing things that way?
. What are some alternatives we haven't yet explored?
. Let's consider each option and see where it takes us.
. Are there any undesirable consequences that we can and should foresee?
. How credible is that claim?
. Why do we think we can trust what this person claims?

Evaluation . How strong are those arguments?
. Do we have our facts right?
. How confident can we be in our conclusion, given what we now know?
. What were the specific findings/results of the investigation?
. Please tell us how you conducted that analysis.

] . How did you come to that interpretation?
= . Please take us through your reasoning one more time.
gny g

. Why do you think that (was the right answer/was the solution)?
. How would you explain why this particular decision was made?
. Our position on this issue is still too vague; can we be more precise?
. How good was our methodology, and how well did we follow it?
. Is there a way we can reconcile these two apparently conflicting conclusions?

Self-Regulation * How good is our evidence? ‘ T
. OK, before we commit, what are we missing? s !";‘sgsﬁg‘}'
. I'm finding some of our definitions a little confusing; can we revisit what we mean by certain

Kingston things before making any final decisions? . Lo
versity Critical Thinking:

London Source: © 2014 User Manual for the California Critical Thinking Skills Test, published by Insight Assessment. What It Is and Why It Counts

Peter A_ Facione
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Critical Thinking Skills

Core Critical Thinking Skills

Experts’ Consensus Description Subskill
Categonze

Decode significance
Clarify meaning

Interpretation “To comprehend and express the meaning or significance of a wide
variety of experiences, situations, data, events, judgments,
conventions, beliefs, rules, procedures, or cnteria”

Examine ideas
Identify arguments
Identify reasons and claims

Analysis “To identify the intended and actual inferential relationships among
statements, questions, concepts, descriptions, or other forms of
representation intended to express belief, judgment, experiences,
reasons, information, or opinions”

Query evidence

Conjecture alternatives

Draw logically valid or justified
conclusions

Inference “To identify and secure elements needed to draw reasonable conclusions:
to form conjectures and hypotheses; to consider relevant information and
to reduce the consequences flowing from data, statements, principles,
evidence, judgments, beliefs, opinions, concepts, descriptions, questions,
or other forms of representation”

Assess credibility of claims

Assess guality of arguments
that were made using
inductive or deductive
reasoning

Evaluation “To assess the credibility of statements or other representations that are
accounts or descriptions of a person’s perception, experience, situation,
Jjudgment, belief, or opinion; and to assess the logical strength of the actual
or intended inferential relationships among statements, descriptions,
guestions, or other forms of representation”

State results
Justify procedures
Present arguments

Explanation “To state and to justify that reasoning in terms of the evidential,
conceptual, methodological, criteriological, and contextual considerations
upon which one's results were based; and to present one's reasoning in
the form of cogent arguments”™

Self-monitor

Self-Regulation “Self-consciously to monitor one’s cognitive activities, the elements used
Self-correct

in those activities, and the results educed, particularly by applying skills in
analysis, and evaluation to one’s own inferential judgments with a view
toward questioning, confirming, validating, or correcting either one’s

reasoning or one's results”

% & :
NSIGHT
l ASSESSMENT |

Source: APA Report: Expert Consensus Statement on Critical Thinking. (ERIC ED 315 423)

Kingston
Critical Thinking:
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Critical Thinking Skills

CRITICAL THINKING SKILLS

define label name state
1 fill in the blank locate recall tell
list match spell underline
Knowledge identify memorize
~ : Who ? How ?
identification = [y ? Describe .
and recall of IR ? What is ?
information When ?
convert interpret restate summarize
2 describe paraphrase retell in your own words  trace
. explain put in order rewrite translate
Comprehension
A Re-tell in your own words. What differences exist between ?
Organization What is the main idea of ? Can you write a brief outline?
and selection of
facts and ideas
apply demonstrate glve an example show
compute determine illustrate solve
conclude draw make state a rule or principle
construct find out operate use
How is an example of ? Do you know of th where ?
How Is related to i3 Could this have happened in P
Why is significant?
analyze contrast diagram examine
categorize debate differentiate infer
classify deduct dissect specify
~ compare determine the factors distinguish
What are the parts or features of ? How does compare/contrast with __?
Classify according to Z What evidence can you present for ?
Outline/diagram/web/map
change find an unusual way predict revise
combine formulate pretend suggest
compose generate produce suppose
construct Invent rearrange visualize
create originate reconstruct write
design plan reorganize
What would you predict/infer from ? What solutions would you suggest for ?
What ideas can you add to ? What might happen if you combined
How would you create/design a new ? with ?
6 choose defend Justity select.
- ‘compare evaluate prioritize support
Evaluation conclude give your opinion nk value
. Developing Do you agree that ? Explain. Prioritize according to ?
KII'IgStOl'I opinions, a:at Ido you tlhink abou; ? ‘l;ivt:‘w wo'uld‘you df;:ide about ? 3
UmverSIty judgeme_nts, at is most important? at criteria would you use to assess ?
ondon or decisions
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Critical Thinking Skills

o | G
N S I G H T Measuring Thinking Worldwide

ASSESSMENT

Critical thinking is a process, a purposeful and reflective process of problem solving
and decision making, aimed at making a reasoned judgment about what to believe
or what to do. In forming this judgment a person employs their critical thinking
skills. These skills are described in detail, with examples, in the 1990 APA Delphi
Report which presented an expert consensus conceptualization of critical thinking.

Download the executive summary from http://www.insightassessment.com/CT-Resources/Expert-Consensus-on-Critical-
Thinking/Delphi-Consensus-Report-Executive-Summaryv-PDF/% 28language%29/eng-US

Here is Table 4 from the APA Delphi Report

CONSENSUS DESCRIPTIONS OF CORE CT SKILLS AND SUB-SKILLS

Interpretation
Analysis
Inference
Explanation
Evaluation
Self-Regulation
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Critical Thinking Skills

o | G
N S l G H T Measuring Thinking Worldwide

ASSESSMENT

2015 Update on the Critical Thinking Mindset from
Delphi Report Principle Investigator, Dr. Peter Facione

The Starting Point: Excerpted from the 1990 APA Delphi Report
TABLE 1

CONSENSUS STATEMENT REGARDING CRITICAL
THINKING AND THE IDEAL CRITICAL THINKER

We understand critical thinking to be purposeful, self-regulatory judgment which results in interpretation,
analysis, evaluation, and inference, as well as explanation of the evidential, conceptual, methodological,
criteriological, or contextual considerations upon which that judgment is based. CT is essential as a tool
of inquiry. As such, CT is a liberating force in education and a powerful resource in one's personal and
civic life. While not synonymous with good thinking, CT is a pervasive and self-rectifying human
phenomenon. The ideal critical thinker is habitually inquisitive, well-informed, trustful of reason, open-
minded, flexible, fair-minded in evaluation, honest in facing personal biases, prudent in making judgments,
willing to reconsider, clear about issues, orderly in complex matters, diligent in seeking relevant
information, reasonable in the selection of criteria, focused in inquiry, and persistent in seeking results
which are as precise as the subject and the circumstances of inquiry permit. Thus, educating good critical
thinkers means working toward this ideal. It combines developing CT skills with nurturing those
dispositions which consistently yield useful insights and which are the basis of a rational and democratic
society.
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Critical Thinking: Socratic Questions

THE 6 TYPES OF
SOCRATIC QUESTIONS

Socratic questions can be used in influencing, leading and
coaching to stimulate critical thinking

CLARIFYING THINKING &
UNDERSTANDING

Can you give me an example?

Could you explain further?

Are you saying ... ?

What is the problem you are trying to solve?

CHALLENGING
ASSUMPTIONS

Is that always the case?

Are you assuming ... ?

How could you verify or disprove that?
What would happen if... ?

EXAMINING EVIDENCE &
RATIONALE

Why do you say that?

How do you know?

Why?

What evidence is there that supports ... ?

CONSIDERING ALTERNATIVE
PERSPECTIVES

Are there any alternatives?

What is the other side of the argument?

What makes your viewpoint better?

Who would be affected and what would they think?

CONSIDERING IMPLICATIONS
& CONSEQUENCES

What are the implications/consequences of ... ?
How does that affect... ?

What if you are wrong?

What does our experience tell us will happen?

META QUESTIONS

Why do you think | asked that question?
What does ... mean?

What is the point of the question?

What else might | ask?
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The Importance of Mindset

FIXED vs GROWTH

MINDSET

n‘“
INTELLIGENCE IS SOMETHING YOU NTELLIGENCE 1S SOMETHING YOU %
HAVE OR DON'T HAVE  ARE ABLE TO DEVELOP JTOW l] mmdlel

With a FIXED mindset With a GROWTH mindset !
we tend to: we tend to: ) u1 e
* Avoid taking on challenges
* Quit or give up easily
* Be highly self-critical compassion
* See effort as pointless rt as a journey
* Disregard criticism earn f criticism

4 R FIVE DAYS d
*» Resent the success of others Be insp Ww othe :

o Holls i pnictilie otfiors GROWTH TIINDSET

* Argue for our | mitations * Believe in possibilities EXHCRA”“\S
and DISCOVERIES

Fabune Focicsnad fomeny
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The Importance of Mindset

FIXED vs GROWTH

MIND

Courses ~

€ Partner content

Growth mindset

Course summary

Growth mindset content overview

Elementary and middle school activities

High school activities

. Growth mindset content overview

Implementing the growth mindset in your classroom
Elementary and middle school curriculum overview

High school curriculum overview

@ Elementary and middle school activities

Activity 1: The truth about your brain (ES/MS)
Activity 2: The growth mindset (ES/MS)
Activity 3: Mistakes as puzzle pieces (ES/MS)

Activity 4: Keep going. Keep growing. (ES/MS)

" High school activities

Activity 1: The truth about your brain (HS)
Activity 2: The growth mindset (HS)
Activity 3: Mistakes are opportunities. (HS)

Activity 4: Keep going. Keep growing. (HS)

SET

N4 Khan Academy

Donate Login

Growth mindset activity lesson plans

Activity 5: Supercharge your growth. (ES/MS)
Activity 6: Supercharge your goals. (ES/MS)
Activity 7: The path forward (ES/MS)

Teacher Resources

Activity 5: Supercharge your goals. (HS)
Activity 6: My kind of cool (HS)

Activity 7: Serendipity (HS)

Activity 8: The path forward (HS)

Teacher Resources

Signup
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The Importance of Mindset
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Critical Thinking

The Growth Mindset Choice: 10 Fixed
Mindset Examples We Can Change
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Critical Thinking

How Can You Check Yourself?

Critical Thinking Mindset Self-Rating Form

Answer yes or no to each. Can | name any specific instances over the past iwo days when [

was courageous enough to ask tough questions about some of my longest held and most cherished beliefs?
backed away from questions that might undercut some of my longest held and most cherished beliefs?
showed tolerance toward the beliefs, ideas, or opinions of someone with whom | disagreed?

tried to find information to build up my side of an argument but not the other side?

1
2
3
4
5§ tried to think ahead and anticipate the consequences of various options?
6 laughed at what other people said and made fun of their beliefs, values, opinion, or points of views?
7 made a serious effort to be analytical about the foreseeable outcomes of my decisions?
8 manipulated information to suit my own purposes?
9 encouraged peers not to dismiss out of hand the opinions and ideas other people offered?
10 acted with disregard for the possible adverse consequences of my choices?
11 oroanized for myself a thoughtfully systematic approach to a question or issue?
12 jumped in and tried to solve a problem without first thinking about how to approach it?
13 approached a challenging problem with confidence that | could think it through?
14 instead of working through a question for myself, took the easy way out and asked someone else for the answer?

15 read a report, newspaper, or book chapter or watched the world news or a documentary just to learn something
new?

16 put zero effort into learning something new until 1 saw the immediate utility in doing so?

17 showed how strong | was by being willing to honestly reconsider a decision?

18 showed how strong | was by refusing to change my mind?

19 attended to variations in circumstances, contexts, and situations in coming to a decision?

20 refused to reconsider my position on an issue in light of differences in context, situations, or circumstances?

If you have described yourself honestly, this self-rafing form can offer a rough estimate of what you think your overall
disposition toward critical thinking has been in the past two days.

Give yourself 5 points for every “Yes™ on odd numbered items and for every “No” on even numbered items. If your fotal
is 70 or above, you are rating your disposition toward critical thinking over the past two days as generally positive. Scores
of 50 or lower indicate a self-rating that is averse or hostile toward critical thinking over the past two days. Scores
between 50 and 70 show that you would rate yourself as displaying an ambivalent or mixed overall disposition toward
critical thinking over the past two days.

Interpret results on this tool cautiously. At best this tool offers only a rough approximation with regard to a brief
moment in fime. Other tools are more refined, such as the California Critical Thinking Disposition Inventory, which
gives results for each of the seven critical thinking habits of mind.

@ 2009 Measured Reasons LLC, Hermosa Beach, CA. Used with permission.

For 2 fuller and more robust measure of critical thinking dispositions see the California Critical Thinking Disposition Inventory {CCTDI) by Facione

and Fadione, published in 1952, by Insight Assessment.
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Critical Thinking:
What It Is and Why It Counts

Peter A_ Facione
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Critical Thinking: Applications

How to Survive the Misinformation Age: Skeptical
Inquirer Takes on “Alternative Facts”

April 3, 2017

With the rise of fake news and “alternative facts,” no publication
is better suited than Skeptical Inquirer to serve as a survival
manual for the wilderness of misinformation. In its latest issue,

leading thinkers confront the storm of falsehoods and
pseudoscience with practical strategies built on a foundation of faets.
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Oown conclusions on a
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Checking for bias in Assuming a causal
your sources connection
What is critical thinking?

Module topic: Critical thinking skills

The ability to reason and find logical connections between ideas is vital in the decision-making process. This video gives a brief

introduction to critical thinking. [Music: Perspectives - Kevin MacLeod (incompetech.com) Licensed under Creative Commons: By
Attribution 3.0 License http://creativecommons.org/licenses/by/3.0/]

~ Develop this skill

Find out more about applying critical thinking in your work from the document Critical thinking: Frequently asked

questions.

See all videos

Read transcript
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Videos Additional content ~

Critical thinking skills

As you are exposed to new ideas and evidence, it becomes increasingly important to think
critically about the information you are working with. This means questioning assumptions,
evaluating the reliability of sources and evidence and comparing propositions. This section

explains what critical thinking is, and how you can apply it to your learning.

What is critical thinking?

Build your understanding of critical thinking

techniques

Get Started

dit

Critical thinking skill...

View entries

Practice activity

Practige your critical thinking

Practize evalusting evidence
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topic?

Assuming a causal What is critical

connection thinking?

Checking for bias in your sources

Module topie: Critical thinking skills
As part of critical thinking and evaluating evidence, this video explores the reasons why students should scrutinise the Rate this video
information that is presented to them. [Music: Funky Suspense - Bensound.com]

~ Develop this skill

Being able to critically analyse information is an important skill in everyday life as well as in academic settings. For Tell us what you thought...
example criteria to use when inspecting evidence and further advice on checking your sources, take a look at this
document on Evaluating evidence: Frequently asked guestions.
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Critical Thinking

Can Case Studies Be Used
to Teach Critical Thinking?

Clyde Freeman Herreid

If I had to choose one general characteristic that cuts across smart people it would
be scepticism - the ability to ask oneself and others if the conclusions and data are
correct. Smart people silently or openly say, “What is the evidence for this or that
idea? Why should | believe this? Are there other explanations for the data? Is there
another way to explain the data? What do you mean when you say this?” If you
routinely ask such questions, even when dealing with subjects out of your own area
of expertise, you will be well off. Certainly, this is true in the political arena. We have
just had a terrible brouhaha -fiasco, is more like it -over the war in Irag.

1NIS DIrINgs me 10 case stuaies.
If reading, arguing, and challenging -
Pare hallmarks of critical thinking, Best-Case Scenario
then case studies are the poster chil- @ The best case technique that | know

dren for the process. Most of them is one called the “Interrupted Case
are diccinline enecific lrtainly Rt Method.” Readers can see a version

of it on the National Center for Case

Study Teaching in Science website, see model behavior from the experts.

titled "Mom Always Liked You I love this method because it is the

Best.” The method begins when the  [Jway real science works—we have to

lcuclu.givc:s students (ideally work with incomplete data, make
tentative hypotheses, collect more
information, refine our hypotheses,
make more predictions, get more
data, and so on. In fact, this inter
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University
London



http://www.kingston.ac.uk/
https://www.jstor.org/stable/26491296
https://www.jstor.org/stable/26491296

Kingston

University
London

Critical Thinking at Job Interviews

Don't be obsessed with 'threshold qualities' (*) that are
the minimum requirements to be eligible for a job;
it is 'sine non qua' qualities, the indispensable and essential
ones, that will get you the job (and a good job).

Critical thinking, problem solving, and creativity are the most

important 'sine non qua' qualities.

(*) A good degree / transcript (all applicants will have these)
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7 Interview Brainteasers to Assess Your
Interviewee’s Critical Thinking

BY

Why use brainteasers?

Generally, the best hires are those who can identify problems quickly and solve them efficiently.

Critical thinking brainteasers have been created to assess candidates on the following key skills...

Can they at least attempt to solve problems as they arise? You don't want

an employee who keeps running to you, every time something goes even slightly wrong.

Can they look at the big picture and analyse all the available information to find a
solution? You don't want an employee who continuously overlooks important

considerations.

Do they think outside the box? Sometimes, all it takes is a little bit of creative

thinking so you don't want an employee, constrained by the ‘rules’ (not all the time, anywayl)

These questions will probably be completely out of the
candidate’s comfort zone and it's unlikely that they'll have prepared for them. Can they keep

it together?

1. The pizza puzzle.

Q1. “If you were a pizza delivery man, how would you benefit from scissors?”

2. A calculated question.

Q2. “How would test a calculator?”

3. Apples and pears.

Q3. “An apple costs 40 cents, a banana costs 60 cents and a grapefruit costs 80

cents. How much does a pear cost?”

4. What do a fox, a hen and a farmer have in common?

Q4. “A farmer needs to cross the river with his chicken, a sack of corn and a fox.

His boat unfortunately only fits himself and one other thing.

The fox and chicken are hungry, so if he leaves the fox with the chicken, the chicken will

get eaten, whilst if he leaves the chicken with the corn, the corn will get eaten.

How will the man get safely across with all 37"
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7 Interview Brainteasers to Assess Your
Interviewee’s Critical Thinking

BY

5. Number crunchers.

Why use brainteasers?

Generally, the best hires are those who can identify problems quickly and solve them efficiently. Q5. “How many potatoes (in kg) does McDonald’s sell in a year in the UK?”

Critical thinking brainteasers have been created to assess candidates on the following key skills...

1
Can they at least attempt to solve problems as they arise? You don't want 6. One to really catch them out!

an employee who keeps running to you, every time something goes even slightly wrong.

Can they look at the big picture and analyse all the available information to find a Q6. “Tracy's mother had 4 children. The first child was named April, the second was
solution? You don’t want an employee who continuously overlooks important named May, the third June. What was the 4th child called?”

considerations.

Do they think outside the box? Sometimes, all it takes is a little bit of creative

thinking so you don’t want an employee, constrained by the ‘rules’ (not all the time, anyway!) 7. That age-old question.

These questions will probably be completely out of the
candidate’s comfort zone and it’s unlikely that they'll have prepared for them. Can they keep Q7. “How do you know if the light inside the fridge is on or off?”

it together?
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Critical Thinking at Job Interviews

Do critical thinking skills give
graduates the edge?

It has long been claimed that critical thinking ability sets graduates apart. But
are universities really preparing students for the modern workplace? David
Matthews reports

Think fast: what do graduate recruitment tests actually involve?

Having taken several of the bespoke tests that firms are now using to put their graduate
applicants through their paces, it’s probably fair to say that | shouldn’t give up the day job.
But | suspect that | am not the only degree-holder who would struggle: the tests assess
skills rather different from those required to pass university exams. Some questions
involve numbers, shapes or text, but all are broadly designed to gauge mental agility. In
abstract reasoning tests, for example, a typical question features a sequence of shapes,
which you are asked to continue. Circle, square, circle, square: what next? That’s easy —
but the patterns quickly get a lot more complex than that.

Another spatial reasoning test designed for recruiters by specialist firm Saville
Assessments involves rotating 3D shapes in your head to see which is the odd one out.
Meanwhile, a verbal reasoning section requires you to speed-read a passage about eating
habits — putting any emotional or critical reaction out of your mind — and then click on the
best summary of it, or choose the best synonym to replace a word. Worryingly for a

journalist, | completely flunk error-checking, which involves scanning a spreadsheet at a
furious pace.
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Do critical thinking skills give
graduates the edge?

It has long been claimed that critical thinking ability sets graduates apart. But
are universities really preparing students for the modern workplace? David
Matthews reports

It is the rapid-fire nature of the tests that most distinguishes them from university work.
You rarely have more than 30 seconds to answer a question; in some cases, you have little
more than 10 seconds. It’s a different form of mental activity from, say, crafting

a dissertation over many months.

But perhaps the skills that these tests assess — can you quickly skim a paragraph or a
screen of numbers, and then fire off an acceptable answer? — are more useful

in the modern, time-pressed office than the sustained thought that higher education is
supposed to -inculcate.

That said, it is important to note that the tests aren’t used in isolation. Situational
judgement tests, where applicants are presented with a real-world dilemma, are also
increasingly in vogue. A candidate might be asked, for instance, how they would handle a
situation in which a more senior colleague was suddenly called away and they were left
having to meet clients. Given a list of five choices, 'there’s probably an ideal answer', but
it’s 'quite nuanced'.
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Illusory Correlation

The brain is a giant pattern detector, and it seeks to extract order and structure from what often ap-
pear to be random configurations. We see Orion the Hunter in the night sky not because the stars
were organized that way but because our brains can project patterns onto randomness.

When that friend phones you just as you're thinking of them, that kind of coincidence is so
surprising that your brain registers it. What it doesn’t do such a good job of is registering all the
times you didn’t think of someone and they called you. You can think of this like one of those four-
fold tables from Part One. Suppose it’s a particularly amazing week filled with coincidences (a
black cat crosses your path as you walk by a junkyard full of broken mirrors, make your way up to
the thirteenth floor of a building to find the movie Friday the 13th playing on a television set
there). Let's say you get twenty phone calls that week and two of them were from long-lost friends
whom you hadn’t thought about for a while, but they called within ten minutes of you thinking of
them. That's the top row of your table: twenty calls, two that you summoned using extrasensory sig-
naling, eighteen that you didn't. But wait! We have to fill in the bottom row of the table: How
many times were you thinking about people and they didn’t call, and—here’s my favorite—how
many times were you not thinking about someone and they didn't call?

Was | Thinking About Them Just Before?

YES NO
YES 2 18 20
Someone
Phoned NO 50 930 980
52 948 1,000

To fill out the rest of the table, let’s say there are 52 times in a week that you're thinking about
people, and 930 times in a week when you are not thinking about people. (This last one is just a
crazy guess, but if we divide up the 168-hour week into ten-minute increments, that's about 980 to-
tal thoughts, and we already know that 50 of those were about people who didn't phone you, leav-
ing 930 thoughts about things other than people; this is probably an underestimate, but the point
is made with any reasonable number you care to put here—try it yourself.)

‘The brain really only notices the upper left-hand square and ignores the other three, much to
the detriment of logical thinking (and to the encouragement of magical thinking). Now, before
you book a trip to Vegas to play the roulette wheel, let’s run the numbers. What is the probability
that someone will call given that you just thought about them? It's only two out of fifty-two, or 4
percent. That's right, 4 percent of the time when you think of someone they call you. That’s not so
impressive.

University
London

‘What might account for the 4 percent of the times when this coincidence occurs? A physicist
might just invoke the 1,000 events in your fourfold table and note that only two of them (two-
tenths of | percent) appear to be “weird” and so you should just expect this by chance. A social psy-
chologist might wonder if there was some external event that caused both you and your friend to
think of each other, thus prompting the call. You read about the terrorist attacks in Paris on Novem-
ber 13, 2015. Somewhere in the back of your mind, you remember that you and a college friend al-
ways talked about going to Paris. She calls you and you're so surprised to hear from her you forget
the Paris connection, but she is reacting to the same event, and that's why she picked up the
phone.

If this reminds you of the twins-reared-apart story earlier, it should. Illusory correlation is the
standard explanation offered by behavioral geneticists for the strange confluence of behaviors,
such as both twins scratching their heads with their middle finger, or both wrapping tape around
pens and pencils to improve their grip. We are fascinated by the contents of the upper left-hand
cell in the fourfold table, fixated on all the things that the twins do in common. We tend to ignore
all the things that one twin does and the other doesn't.

Framing of Probabilities

After that phone call from your old college friend, you decide to go to Paris on vacation for a week
next summer. While standing in front of the Mona Lisa, you hear a familiar voice and look up to
see your old college roommate Justin, whom you haven't seen in years. “I can't believe it!” Justin
says. “T know!” you say. “What are the odds that I'd run into you here in Paris, standing right in
front of the Mona Lisa! They must be millions to one!”

Yes, the odds of running into Justin in front of the Mona Lisa are probably millions to one
(they'd be difficult to calculate precisely, yet any calculation you do would make clear that this was
very unlikely). But this way of framing the probability is fallacious. Let’s take a step back. What if
you hadn't run into Justin just as you were standing in front of the Mona Lisa, but as you were in
front of the Venus de Milo, in les toilettes, or even as you were walking in the entrance? What if
you had run into Justin at your hotel, at a cafeé, or the Eiffel Tower? You would have been just as sur-
prised. For that matter, forget about Justin—if you had run into anyone you knew during that vaca-
tion, anywhere in Paris, youd be just as surprised. And why limit it to your vacation in Paris? It
could be on a business trip to Madrid, while changing planes in Cleveland, or at a spa in Tucson.
Let’s frame the probability this way: Sometime in your adult life, you'll run into someone you
know where you wouldn't expect to run into them. Clearly the odds of that happening are quite
good. But the brain doesn't automatically think this way—cognitive science has shown us just how
necessary it is for us to train ourselves to avoid squishy thinking.

Framing Risk

A related problem in framing probabilities is the failure to frame risks logically. Even counting the
airplane fatalities of the 9/11 attacks in the United States, air travel remained (and continues to re-
main) the safest transportation mode, followed closely by rail transportation. The chances of dy-
ing on a commercial flight or train trip are next to zero. Yet, right after 9/11, many U.S. travelers
avoided airplanes and took to the highways instead. Automobile deaths increased dramatically.
People followed their emotional intuition rather than a logical response, oblivious to the increased
risk. The rate of vehicular accidents did not increase beyond baseline, but the sum of people who
died in all transportation-related accidents increased as more people chose a less safe mode of trav-
el.

You might pull up a statistic such as this one:
More people died in plane crashes in 2014 than in 1960,

From this, you might conclude that air travel has become much less safe. The statistic is correct,
but it’s not the statistic that’s relevant. If you're trying to figure out how safe air travel is, looking at
the total number of deaths doesn't tell you that. You need to look at the death rate—the deaths per
miles flown, or deaths per flight, or something that equalizes the baseline. There were not nearly
as many flights in 1960, but they were more dangerous.

By similar logic, you can say that more people are killed on highways between five and seven
p.m. than between two and four a.m., so you should avoid driving between five and seven. But the
simple fact is that many times more people are driving between five and seven—you need to look
at the rate of death (per mile or per trip or per car), not the raw number. If you do, you'll find that
driving in the evening is safer (in part because people on the road between two and four a.m. are
more likely to be drunk or sleep-deprived).

After the Paris attacks of November 13, 2015, CNN reported that at least one of the attackers
had entered the European Union as a refugee, against a backdrop of growing anti-refugee senti-
ment in Europe. Anti-refugee activists had been calling for stricter border control. This is a social
and political issue and it is not my intention to take a stand on it, but the numbers can inform the
decision making. Closing the borders completely to migrants and refugees might have thwarted
the attacks, which took roughly 130 lives. Denying entry to a million migrants coming from war-
torn regions such as Syria and Afghanistan would, with great certainty, have cost thousands of
them their lives, far more than the 130 who died in the attacks. There are other risks to both
courses of action, and other considerations. But to someone who isn't thinking through the logic
of the numbers, a headline like “One of the attackers was a refugee” inflames the emotions around
anti-immigrant sentiment, without acknowledging the many lives that immigration policies
saved. The lie that terrorists want you to believe is that you are in immediate and great peril.

Misframing is often used by salespeople to persuade you to buy their products. Suppose you
get an email from a home-security company with this pitch: “Ninety percent of home robberies
are solved with video provided by the homeowner” It sounds so empirical. So scientific.

Start with a plausibility check. Forget about the second part of the sentence, about the video,
and just look at the first part: “Ninety percent of home robberies are solved . . " Does that seem rea-
sonable? Without looking up the actual statistics, just using your real-world knowledge, it seems
doubtful that 90 percent of home robberies are solved. This would be a fantastic success rate for
any police department. Off to the Internet. An FBI page reports that about 30 percent of robbery
cases are “cleared,” meaning solved.

So we can reject as highly unlikely the initial statement. It said 90 percent of home robberies
are solved with video provided by the homeowner. But that can't be true—it would imply that
more than 90 percent of home robberies are solved, because some are certainly solved without
home video. What the company more likely means is that 90 percent of solved robberies are from
video provided by the homeowner.

Isn't that the same thing?

No, because the sample pool is different. In the first case, we're looking at all home robberies
committed. In the second case we're looking only at the ones that were solved, a much smaller num-
ber. Here it is visually:

All home robberies in a neighborhood:
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Enemy of Critical Thinking: Bias!
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5 c CAN WRECK YOUR

Your Decisions Are Based On "The Facts" Right?

Wrong. Like a raft being pulled by hidden currents, there are
over 100 different influences that pull you off course in your

decision making.

Here are 50 you need to know about.
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Enemy of Critical Thinking: Bias!

20 COGNITIVE BIASES THAT SCREW UP YOUR DECISIONS

1. Anchoring bias.

2. Availability heuristic.

3. Bandwagon effect.

ople
first piece of i they

hear, I a salary negotiation,
whoever makes the fist offer
establishes a range of
reasonable possibilties in
each personis

5. Choice-supportive bias.

When you choose something,
you tend 1o feel positive sbout
it even if that

smoked three packs a day.

6. Clustering illusion.

This is the tendency 10 see
patterns in random events.

P ity of one person
adopting 3 belief increases
based on the number of
who hold that boliof. This is a
powerful foem of
and is reason why meetings
are often unproductive.

#

7. Confirmation bias.

We tend 10 listen only 1o
information that confirms our
— one of the

Like how you think your dog is
awesome — even i it bites
people every 0nce in a while.

9. Information bias.

The tendency to seek
information when it does not

Itis key
fallactes, like the idea that red
is more o bess likely 10 tum up
0a.a roulette table after a stiing
of reds.

More
is not always better. With less
information, people can often
make more accurate predictions.

13. Placebo effect.

When that
something will have a certain
effect 10 have.

many reasons it's 5o hard to

4. Blind-spot bias.
Failing to recognize your own
cognitive biases is a bias in
inself, People notice cognitive
and motivational biases much
more in others than in
themselves.

)

8. Conservatism bias.
Where people favor priot

. over new evidence o
information that has emerged.
Peophe wore slow to accept

about chimate change.

that round
because they maintained their
earlior understanding that the
planet was flat

12. Overconfidence.

Some of us are too confident
about our abilities, and this

10. Ostrich effect. 11. Outcome bias.
The decision to ignore Judging a decision based on
dangerous or negative the outcome — rather than how
ing” exactly i made
one's head in the sand, like in the moment. Just because
an ostrich. Research suggests you won a lot in Vegas doesnit
that investoes check the value mean gambling your money
of their holdings signifi wasa
less often during bad markets.
AT A
= A
Z29) IS
2 !
A |
=y
14. Pro-innovation bias. 15. Recency.

When a proponent of an
innovation tends 10 overvalue

that effect. In medicine, people

its limitations. Sound familiar,

given fake pills often experience Siicon Valley?
the same physiological effects
83 people given the real thing.
& ®
L/

17. Sels 18.

L Expecting a group of person to

the in qualities without
world. L involving a bout
football game between students the person. It allows us to

from two universities showed
that one team saw the opposing
team commit more infractions.

quickly identify strangers as
friends o enemies, but people
tend 10 overuse and abuse it

The tendency 10 weigh the
latest information

s risks
in our daily fives. Experts are
more prone to this bias than
Iaypeople, since they are moce
convinced that they are right,

16. Salience.
Our tendency to focus on

than older data. knvastors often
think the market will abways look
the weay it ooks today and make
unwise decisions.

19. Survivorship bias.

An eror that comes from
ek .

the most easily

features of a person or concept
When you think about dying, you
might worry about being mauled
by a lion, 35 opposed to what is
statistically mose likedy. like dying
in 2 car accident.

20. Zero-risk bias.
Sociologists have found that

—evenifit's

examples, i o
misjudge a situation. For
instance, we might think that
being an entropreneur is easy

all those who failed.

Elminating
risk enticety means there is no
chance of harm being caused.

Kingston
University
ondon e ey Poelen Yot B s
x" g The New York Times: The Wall
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q% INTELLIGENT SPECULATION HOME ABOUT LIERARY PODCASTI CRITICAL THINKING Icovm-w § Yo ind
Think Critical by

WELCOME TO INTELLIGENT SPECULATION

We live in a world where we are constantly bombarded with information due to the invention of the Internet and the myriad of technical devices that give us constant
access to it. From fake news to conspiracy theories, the world is increasingly inundated with false information and it has become difficult to discern fact from fiction as

a result. All is not lost; the remedy for this pandemic of diseased information is a critical thinking inoculation.

Through the development of a more critical mind, you will also notice an increase in your ability to achieve better results. Better thinking leads to better decisions,
which leads to better outcomes in all areas of your life. Critical thinking empowers you to make the best decisions in your life. Within this site, all the

resources necessary to foster a more eritical mind are provided.

_ BETTER THINKING = BETTER DECISIONS = BETTER LIFE
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A PROGRAM
OF THE

o ] i

[ C’ e
5& ABouTt CSI RESOURCES PuBLICATIONS CSI News

The Committee for Skeptical Inquiry

More OpTIONS

Skeptical Inquirer

Resources

CSI collects resources of interest to skeptics from around the web. If you maintain a

SUBSCRIBE NOW website or know of one we've missed, feel free to contact us!

e CSI Fellows

Astrology and Astronomy

DIGITAL fomitee
SUBSCR' PTI ON reationism

Health and Psychology

Publications

Skeptical Forums

DO NATE TODAY Skeptical Organizations and Services

Skeptical Websites

Transcendental Meditation
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Future Focused Learning Network

Masterclasses, resources and support

from a community of educators that Previously WABISABI
share your passion.
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m Learning ‘

388 Results for “critical thinking

COURSE
Critical Thinking

poPULAR 1§

m Linkedin - By: Mike Figliuolo - Updated Oct 2020
45 Wlr W W Wy (12478) - 1,033,141 learners

LEARNING PATH
Critical thinking

a Kingston University - Updated Jan 2020

40 learners - Skill: Critical Thinking

VIDEO
\)\Ei Critical thinking

I = B m Linkedin - Updated 2 months ago - From the course: Top 10 Skills for Quantitative Analysts

DOCUMENT
Critical thinking toolkit

Kingston University - Jan 2020
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}\(SQA

&lama.. | @Choose Country | & Signin Search the SQA Q

Qualifications Past Papers About SQA Support

Home > National Qualifications > Skills development

Subjects v

National Qualifications

NQ home

Subjects

Assessment changes

NG Unit search
Assessment and Exams
Resources and Support
NQ Research
Understanding Standards

Skills development

Skills for Learning. Life and

Skills development

Information to promote the skills learners develop alongside their subject-based studies.

See where they can be further developed through our qualifications, Core Skills and our National
Courses and Awards. It is important learners develop these skills across the curriculum as they
provide learners with the skills they require to be independent and have a successful future.

What are Skills for Learning. Life and Work?

What are Core Skills?

Select an area below for a selection of qualifications which enhance these skills.

Core Skills
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HKSQA

Core Skills

Core Skills

A group of five skills key to learning and
working in teday's workd - Communic stion,
MNumeracy, Information and Communication
Technology, Problem solving and Working
with others.

Health and Wellbeing

Health and wellbeing

The ability to take care of yourself and
others - including managing your feslings,
developing a positive and active attitude to
Iife, and building relstionships with others.

Thinking Skills

Thinking Skills

The ability to develop the cognitive skills of
remembering and identifying,
understanding, applying, analysing,
evaluating, and creating.

Numeracy

The ability to use numbers in order to solve
problems by counting, doing calculaticns,
measuring and understanding graphs and
charts.

i
E
L

mr
Litera

Literacy is the ability to communicate by
reading, by writing and by listening and
talking.

Employability,

Enterprise and Citizenship ' .

Employability, Enterprize and
Citizenship

This iz the ability to develop skills,
understandings and personal atfributes
- intluding a pozitive attitude to work, to
others and fo the world's resocurces.
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Home > Mational Quslifications = Skills development = SLLW = Thinking Skills in Mational Qualifications - S04

Subjects +~ Thinking Skills

National Qualifications This is the ability to develop the cognitive skills of remembering and
identifying, understanding, applying, analysing, evaluating, and

MC home creating.

Subjects

Here are a few suggestions for qualifications that have been

Azgeszment changes identified as focusing directly on these skills.
Ll stiseanh National Qualifications supporting Thinking
Skills

Assessment and Exams

Resources and Support
v Music Technology National 4 SCQF level 4

MG Research

Understanding Standsrds v Hospitality: Practical Cake Craft National 5 SCQF level 5
<Hls devsiooment v Economics Higher SCQF level 6

Skills for Learning, Life

and Work

« Literacy Qualifications supporting Thinking Skills

= Mumeracy
v Core Skill Problem Solving Unit SCQF level 3 F3GD 09

= Heafth & Wellbeing

p Smeloysbity, Exterprise v Creative Thinking and Goal Setting Unit SCQF level 5 DV91 11

and Citizenship

kg HaS Thinking Skills case studies

Core Skillz
Read Thinking Skills case study = (26 KB)

Literacy and Mumeracy X _ . i - - L
View Exemplification of skills - 'Carnoustie” on Education Scotiand website

MG events and CPD
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I?—D
0 Rationale

Home

Argument Mapping
Art

Assessing
Bibliographies

Blogs
Cognitive Biases and Blindspots

Critical Reading and Writing
Definitions

Email Lists and Newsletters
The Enlightenment

Experts and Expertise
Fallacies

General Resources

Great Critical Thinkers
Group Thinking

Guides

Health & Medicine

Hoaxes, Scams and Urban Legends

Institutes, Centers and Societies

Intelligence (military, etc.)
Language and Thought
Logic

Magazines & Journals

The Media

Miscellaneous & Fun

Numeracy

Mursing
Podcasts

Postmodernism and all that
Political Correctness

Skepticism
Software

Specialists

Statistics & Probability
Teaching

Terrorism

Textbooks

Theory & Research
Tutorials

Vendors

Web Page Evaluation

Critical Thinking On The Web

A directory of quality online resources

Top Ten

1. Argument Mapping Tutorials. Six online tutorials in argument mapping, a core requirement for advanced
critical thinking.

2. The Skeptic's Dictionary - over 400 definitions and essays.

3. The Fallacy Files by Gary Curtis. Best website on fallacies.

4, Butterflies and Wheels. Excellent reading - news, articles, and much more.

5. Critical Thinking: What It Is and Why It Counts by Peter Facione. Good overview of the nature of critical
thinking. (pdf file)

6. Of the Liberty of Thought and Discussion by John Stuart Mill. Classic chapter, densely packed with wisdom
about thinking.

7. Chance - best resource for helping students think critically about issues involving probability and statistics

8. Psychology of Intelligence Analysis, by Richards Heuer. A good overview of how to improve thinking in the
light of insights from cognitive psychology.

9. A Handbook on Writing Argumentative and Interpretative Essays by Ian Johnston

10. Baloney Detection Part 1 and Part 2 - by Michael Shermer. 10 step guide.

What is critical thinking?

Nobody said it better than Francis Bacon, back in 1605:

For myself, I found that I was fitted for nothing so well as for the study of Truth; as having a mind nimble and
versatile enough to catch the resemblances of things ... and at the same time steady enough to fix and distinguish
their subtler differences; as being gifted by nature with desire to seek, patience to doubt, fondness to meditate,
slowness to assert, readiness to consider, carefulness to dispose and set in order; and as being a man that
neither affects what is new nor admires what is old, and that hates every kind of imposture.

A shorter version is the art of being right.

Or, more prosaically: critical thinking is the skillful application of a repertoire of validated general technigues for
deciding the level of confidence you should have in a proposition in the light of the available evidence.

More definitions...
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CASP (Critical Appraisal Skills Programme)

We are introducing you to CASP to help you improve your critical appraisal skills and produce a
more evidence based and meaningful journal diary. CASP consists of eight critical appraisal
tools (essentially questionnaires) designed to be used when reading research, these include
tools for Systematic Reviews, Randomised Controlled Trials, Cohort Studies, Case Control
Studies, Economic Evaluations, Diagnostic Studies, Qualitative studies and Clinical Prediction
Rule. What is really nice, and really quite powerful about CASP is that you can compare the
findings from very different students which i1s usually very difficult to do in a meaningful

way. This link will take you to the eight appraisal tools.

http://www.casp-uk.net/casp-tools-checklists

The supporting pages are also excellent and provide advice on accessing evidence, how to
interpret data and examples of studies that have used CASF. All of this 1s really useful and
FREE so you would be really stupid not to use it for your dissertations also.

http://www.casp-uk.net/casp-tools-checklists

T Critical Appraisal Skills Programme (CASP)

S kills
P rogramme

Making sense of evidence

Kingston HOME CRITICAL APPRAISAL WORKSHOPS CASP TOOLS & CHECKLISTS ABOUT CASP MORE

University
London
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Books

Kingston
U :

RICHARD PAUL &ND LINDA ELDER

=~

Tue THINKER'S GUIDE TO

SCIENTIFIC
THINKING

THINKER'S GUIDE LIBRARY

Tue THINKER'S GUIDE TO
CLINICAL
REASONING

THINKER'S GUIDE LIBRARY

"THE FOUNDATION FOR CRITICAL THINKING

About Us ~

LINDA ELDER AND RICHARD PAUL

ANALYTIC
THINKING

THINKER'S GUIDE LIBRARY

NIEWOEHNER
ER

I'ne THINKER'S GUIDE TO
ENGINEERING
ASONING

THINKER % GUIDE LIBRARY

Library ~ Professional Development ~

RICHARD PAUL AND

I'ne NATURE AND FUNCTIONS OF

CRITICAL AND
CREATIVE
THINKING

THINKER'S GUIDE LIBRARY

RICHARD PAUL AND LINDA ELDER

Tue THINKER'S GUIDE TO
ETHICAL
REASONING

ng

THINKER'S GUIDE LIBRARY

Research ~ Conferences & Events ~  Assessment & Testing ~ News -

RICHARD PAUL AND LINDA ELDER

HIGHTH
EOITION

.

I'ne MiNtATURE GUIDE TO FACT

CRITICAL @ OVER FAKE

THINKING
THINKER'S GUIDE LIBRARY

THINKER'S GUIDE LIBRARY

RICHARD PAUL AND LINDA ELDER

Tae THINKER'S GUIDE TO
SOCRATIC
QUESTIONING

THINKER'S GUIDE LIBRARY THINKER'S GUIDE LIBRARY

LINDA ELDER AND RICHARD PAUL

RICHARD PAUL AND LINDA ELDER

AND PROPAGANDA

N NATIONAL AND

THINKER'S GUIDE LIBRARY

THE THINKER'S GUIDE TO
FALLACIES @

GUIDE LIBRARY

1

THINKER'S
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10 of the Best Books About Critical Thinking

10.

The Critical Thinking Companion—Wabisabi Learning

Think Smarter: Crifical Thinking to Improve Problem-Solving and
Decision-Making Skills—Michael Kallet

Wait, What?: And Life's Other Essential Questions—]James E. Ryan

The Demon-Haunted World: Science as a Candle in the Dark—Carl
sagan

A Short Course in Infellectual Self-Defense—Normand Baillargeon

How We Know What Isn't So: Fallibility of Human Reason in Everyday Life
—Thomas Gilovich

Asking the Right Questions—M. Neil Browne & Stuart M. Keeley

- A Field Guide to Lies: Critical Thinking in the Information Age—Daniel |.

Levitin
The Unlimited Mind—Zoe McKey

How to Think About Weird Things: Critical Thinking for a New Age—
Theodore Schick & Lewis Vaughn

CRITICAL, ANALYTICAL & CREATIVE THINKING

10 of the Best Critical
Thinking Books for
Boosting Brainpower

(® 8 MINREAD
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'% INTELLIGENT SPECULATION
E' Think Critically

HOME ABOUT LIBRARY PODCAST CRITICAL THINKING COVID-19

fOvoind

As a Ciritical Thinker you are also a lifelong learner since intellectual humility demands it. You don’t know everything! You must be willing to constantly upgrade your

wealth of knowledge and books are a great format for achieving this goal. That said, below are a number of books recommended by us to help you on your journey to

critical thinking mastery. Moreover, there are a number of science book recommendations as well as all Critical Thinkers embrace the scientific method and have a

deep appreciation for the best framework humans have created to date for being less wrong about the world.

THINKING,

FAST .. SLOW

i —
DANIEL

KAHNEMAN

ne N

Thinking, Fast and Slow

By Daniel Kahneman

ON AMAZON

Kingston

University
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CRITICAL THINKING

NEW YORK TIMES BESTSELLER

YNOILV Y|

WHAT IT MEANS TO BELIEVE AND
WHY OUR CONVICTIONS ARE SO COMPELLING

The Hidden Forces That
Shape Our Decisions

JAMES E. ALCOCK

Belief: What It Means to
Believe and Why Our
Convictions Are So
Compelling

By James E. Alcock

BUY ON AMAZON

Predictably Irrational,
Revised and Expanded
Edition: The Hidden Forces
That Shape Our Decisions
By Dan Ariely

BUY ON AMAZON

and more. ........

Ten Reasons

We're Wrong About
the World—aad Why
Things Are Better
Than You Think

Hans Rosling:hisi

Factfulness: Ten Reasons
We're Wrong About the
World--and Why Things Are
Better Than You Think

By Hans Rosling, Anna Rosling

Rénnlund, Ola Rosling

@ rmsenrsmoumon o ssour e seocar cnmeas e conons fevaing

WELCOME TO INTELLIGENT SPECULATION

your abile
Sritical hinking empowers you

rovided.

necessary to foster & mo

BETTER THINKING =) BETTER DECISIONS = BETTER LIFE
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The Palgrave Handbook of Critical Thinking in*
Higher Education

Authar: Edited By Martin Davies And Ronald Barnett. Pages: 628 Size: 5.33 MB Format: POF Publisher: Palgrave

Published: 01 January, 2015
el3BM-13: 9781137373057 Show more

Description

The Palgrave Handbook of Critical Thinking in Higher Education provides a single compendium
on the nature, function, and applications of critical thinking. This book brings together the work of
Y top researchers on critical thinking worldwide, covering questions of definition, pedagogy,
curriculum, assessment, research, policy, and application.

»
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HIGHER EDUCATION
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Statistical Literacy

Mehmet Tevfik DORAK, MD PhD

Professor
School of Life Sciences, Pharmacy & Chemistry
Kingston University London

http://www.dorak.info

BIOSTATISTICS NOTES
Mehmet Tevfik DORAK, MD PhD
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Welcome to Mehmet Tevfik DORAK's Website

Epidemiology
Biostatistics & Statistical Literacy
Statistics & Graphics with R
Critical Skills Critical Thinking
Leadership & Equality Gender Equality
Essentials of Genetics
Genome Biology for Genetic Epidemiologists
Immunogenetics

Evolutionary Biology Notes

Music Notes

Mehmet Tevfik DORAK, BA (Hons), MD, PhD

ht+n-//\ananns dAaralr infAa
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