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Questions

Why might it be important to engage children’s 
cognitive tools as a means of promoting better 
thinking?

What specific strategies engage children in 
thinking processes?



What is the secret to creating learning ?

Learning



What is the secret to engaged learning?

Safe

Interactive/Social

Contextual
The world cannot be perceived in fragments.

Process/Concept Based

Meta-cognitive



Meta cognition involves thinking about 

one’s own cognitive processes. Thinking 

about one’s thinking, learning, reasoning, problem 

solving, etc. 



Differentiated



Common 
Core 
Standards

Children

DIFFERENTIATED
I N S T R U C T I O N 



We cannot 
equalize 
children…



We can 
equalize 
opportunity

through 
instructional 
support



We can 
equalize 
opportunity

through 
instructional 
support

Science



We can 
equalize 
opportunity

through 
instructional 
support

Science Art

I can do this. I 
want to do this.  



Differentiation:

Recognizing and attending to student 
differences

Meeting the various educational needs of 
each learner 

Respecting the readiness level of each child



CONTENT PROCESS PRODUCT



PROCESS



Questioning Thinking Reasoning

CONTENT

PROCESS
PRODUCT



Categories Of Instructional Strategies

That Affect Student Achievement

Percentile

Gain

Identifying similarities & differences 45

Summarizing & note taking 34

Reinforcing effort & providing recognition 29

Collaborative Learning Structures 27

Category

Questioning Strategies 14-27



Categories Of Instructional Strategies

That Affect Student Achievement

Percentile

Gain

Identifying similarities & differences 45

Summarizing & note taking 34

Category

Questioning Strategies 14-27

Processes + Differentiation = Complexity    



What is the secret to creating learning ?

Learning



Balance



TIME









What do

Gifted Students Need? 

Mental Engagement  

Process Engagement  

Emotional Connections 



What do

Gifted Students Need? 

Mental Engagement  

Process Engagement  

Emotional Connections 



What do

Gifted Students Need? 

Mental Engagement = 

Cognitive Engagement



Cognitive Tools

The Big Three

Questioning

Reasoning

Thinking



Cognitive Tools

The Big Three

Cognitive processes provide the 

foundation for critical & creative 

thinking.



Gifted Kids are WIRED for it.
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What makes thinking rigorous for children?
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Gifted children are wired to learn, 

and what 
they seek is 

complexity.



Gifted children perceive deeply, 

and what they 
seek is 
meaning



Entry Points For 

Improved Thinking

3 Strategies

Engage children’s cognitive 

tools during instruction.



Strategy #1

Increase the variety and 

challenge level of your questions

Design inquiry based projects

Utilize Socratic practice



What Is Effective Questioning?
What makes a good question?



What Is Effective Questioning?
Framing, delivering, timing, soliciting and 
responding to questions to:

Identify current performance in student learning;

Expand and deepen the learning;

Help students to know what                                  

“they do not know”.

Inform planning for future learning.  



Community of Inquiry

Nurturing a sense of wonder, curiosity, 
exploration, & discovery in all children.  

How?

Which?

Why?



Community of Inquiry

Nurturing a sense of wonder, curiosity, 
exploration, & discovery in all children.  

How do you suppose?" 

. Why do you suppose? 

. What do you suppose? 



Community of Inquiry

"Do not train youth to learn by harshness, but lead 
them to it by what amuses their minds. Then you 
may discover the peculiar bent of the genius of 
each."

Plato



See-Think-Wonder about 

your object.  Investigate, Experiment, 
Play

List 25 questions about the object.



Learning starts with not knowing.

Not knowing leads to a question  



Questioning is crucial to each phase of 
teaching: Planning, Instruction, Assessment

questioning



Ideas About Lesson Design

1.  Stating the OBJECTIVE & PURPOSE

2.  Structured Questioning (Bloom’s, Inquiry)

3.  Scaffolds & Support (tiered lessons/
flexible grouping)

4.  Wait Time and Meta-Cognitive Exercises

Four elements within a lesson that significantly
improve student achievement.



Ideas About Lesson Design

1.  Stating the OBJECTIVE & PURPOSE

2.  Structured Questioning (Bloom’s, Inquiry)

3.  Scaffolds & Support (tiered lessons/
flexible grouping)

4.  Wait Time and Meta-Cognitive Exercises

Four elements within a lesson that significantly 
improve student achievement.



Oral questioning as an instructional tool is 
an art that improves with deliberate effort, 
practice, and time.   

How do we engage 
children in questioning?



Some Starter Questions

Do you ask pupils to come up with their own 

ideas and to think aloud?

Do you encourage your pupils to explain their 

reasons for their answers?

Do they get the opportunity to ask their own 

questions?

Is it okay to give a ‘wrong’ answer in your 

classroom?

Is everybody’s opinion valued by everyone?
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Bob is a government employee who spends 

his entire work day sitting down.  His 

customers pay money to watch him sit.  Bob 

ignores these customers while he looks 

outside his office window.  If Bob does his job 

correctly, the customers leave as soon as he 

is finished.

Why do the customers leave and what is 

Bob’s job?



Is questioning really 
that critical to 
exemplary teaching? 



Doctor’s Diagnose through 
oral questioning?



The legal system establishes truth 
through oral questioning?



Teachers diagnose through pre-assessment & 
treat through instruction. Pre-assessment 
relies on strong specific questioning.

When thinking 
about teaching:



Observation without 
questioning limits the 
information you can glean 
from learners. 

Questioning helps you 
understand student 
thinking, targets 
misconceptions, and 
identifies teaching points.

While observing learners solve problems, probing 
questions allow you to understanding their thinking 
process.



Questioning Strategies

Effective Questioning Techniques

Packet Pages 2-4 



Write questions in advance of lesson.
Establish Ground Rules-
Ask questions of all students in class, and 
expect students to have questions.
Strive for a 3:1 Ratio of Positive to Corrective 
comments.
Re-phrase questions when students say, “I 
don’t now”.

Using Questions Effectively



Cue students before asking a question.
Ask students to explain their answers.
Avoid giving answers too early.  Keep probing.
Provide appropriate wait time after asking the 
question, and after a student responds.
Vary the way students respond to a question.

Using Questions Effectively



Strategy #2
Integrate critical & metacognitive 

processes into your lessons.  



Cognitive Processes

Thinking

Questioning

Decision Making

Reading

Research

Scientific Method

Reasoning

Learning Processes

Writing



Thinking is a process that 

requires…

TIME

MODELING

DAILY 

PRACTICE



Bloom’s Taxonomy Is A Good Place To Start



Bloom’s Taxonomy

Remembering

Understanding

Applying

Analyzing

Evaluating

Creating



Bloom’s Taxonomy

Remembering

Understanding

Applying

Traditional classroom 80-90%



Bloom’s Taxonomy

Analyzing

Evaluating

Creating

Goal:   To increase complexity 40+% of 

time focused on higher levels of 

Bloom’s



Bloom’s Taxonomy provides a tool for 
adjusting complexity within a lesson and 
promotes higher order thinking. 

Bloom’s     
Planning        
Templates



Bloom’s Taxonomy
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Meta-Cognition: Make this more 
routine…

SEE

THINK

WONDER





Visible Thinking is a research-based 

approach to teaching thinking that develops 

students’ thinking dispositions, while at the 

same time deepening their understanding 

of the topics they study.



• is goal oriented in that it targets specific types 

of thinking

• Gets used over and over again in the 

classroom

• Consists of only a few steps

• Is easy to learn and teach

• Is easy to support when students are engaged 

in the routine

• Can be used across a variety of context

• Can be used by the group or by the individual

Thinking Routines



CIRCLE OF VIEWPOINTS ROUTINE 
A routine for exploring diverse perspectives 

SEE / THINK / WONDER 
A routine for exploring works of art and other 

interesting things 

COMPASS POINTS 
A routine for examining propositions 



See  – Think  – Wonder



See  – Think  – Wonder

This routine encourages students to make 

careful observations and thoughtful 

interpretations.

Use this routine when you want students to 

think carefully about why something looks 

the way it does or is the way it is.

• What do you see?
• What do you think about that?
• What does it make you wonder?



Strategy #3

Increase opportunities for students to 

apply complex reasoning processes



Categories Of Instructional Strategies

That Affect Student Achievement

Percentile

Gain

Identifying similarities & differences 45

Category



Complex Reasoning

Classification

Problem Solving

Comparing



Complex Reasoning

Comparing

Research shows students that can make solid and 
accurate comparisons have higher retention and 
comprehension of ideas and concepts.



1. We seldom compare to answer a question, or state 
the purpose for comparing.

2. We identify only a few similarities/differences.
3. We identify only superficial similarities/differences.
4. We make imprecise judgments of similarity and 

difference.
5. We do not draw out the implications of the 

similarities and differences we have identified.

Common Defaults in the way we Compare & Contrast





Can you list 5-10 
things students 
might compare 
within 
mathematics?

Comparing





Categories Of Instructional Strategies

That Affect Student Achievement

Percentile

Gain

Summarizing & note taking 34

Category



Effective Instruction:  Summarization



Summarization is one of 
the most powerful skills 

our students can 
cultivate.



Summarizing
• To effectively summarize, students 

must delete, substitute and keep 
some information.

• To do this, students must analyze 
thoroughly.

• Provide opportunities for students to 
summarize key content.



Summarizing 

Delete trivial information that is unnecessary to 
understanding.

Delete redundant information.

Substitute generalized terms for lists (e.g. “flowers” 
for “daisies, tulips, roses”).

Select a topic sentence or invent one.

Use summary frames and other organizers to assist 
students who learn visually.



The Photographic Process

The photography comes from the Greek 
word meaning “drawing from light” . . . 
Light is the most essential ingredient in 
photography. Nearly all forms of 
photography are based on the fact that 
certain chemicals are photosensitive.

Source:  From “Photography.” In Microsoft Encarta Encyclopedia 
99, CD-ROM, Microsoft, 1999.

The Photographic Process

The photography comes from the Greek 
word meaning “drawing from light” . . . 
Light is the most essential ingredient in 
photography. Nearly all forms of 
photography are based on the fact that 
certain chemicals are photosensitive.

  

Summarizing Includes Deleting and 
Keeping Information



Summarizing Also Includes 
Substituting Words

The films used in photography depend on a limited 
number of chemical compounds that darken when 
exposed to light.

Photography depends on chemical crystals that darken 
when exposed to light.

Source:  From “Photography”.  In Microsoft Encarta Encyclopedia 99, CD-ROM, Microsoft, 1999.



Summarizing a 
Reading Selection

(Fifth Grade Example)



Summarizing with 
Exit Slips

• An Exit Slip can be a one sentence summary of what 
the students learned during the lesson.

• During the last 5-10 minutes of class, inform 
students of the purpose of an Exit Slip.  

• As students exit the classroom, collect their Exit Slips.

• Exit Slips are a GREAT way to assess your own 
teaching.  They tell whether the students understood 
the material that was presented.



Summarizing with 
the Final Countdown

• Ask students to reflect on what they have learned about 
the topic.

• Use the Final Countdown strategy.

• First Tier - Write the three most important facts that the 
student learned.

• Second Tier - Write two questions that the student still 
has about the topic.

• Top Tier - Write one way in which the student can 
connect the topic to material previously learned.





Summarizing with 
3 - 2 - 1

Use the 3-2-1 strategy to summarize a topic.

– Write 3 things you found out

– Write 2 interesting things you learned

– Write 1 question you still have





Summarize Using 
ABC Review

Students use the ABC Review strategy to 
summarize a lesson or topic. For example, a 
lesson on Word Processing:

A  - Align
B  - Bold
C  - Center Align
D  - Draw
E  - Edit
F  - Format





Although we sometimes refer to
Summarizing a mere “study skill”, it 
provides students with tools for identifying 
and understanding the most important 
aspects of why they are learning.

Of the nine Marzano strategies, 
Summarizing has the second largest 
effect size in regards to student 
achievement.



Helpful Websites
• www.educationworld.com

• www.readingquest.org

• http://classroom.leanderisd.org/websmarzano/

• http://marzano.iwcs.k12.va.us/



Best Summaries
Limited word summaries
Visual summaries
Timed oral summaries (oral defense)
Blended Summaries (teacher & student 
summaries are re-written or blended).
Partial Summaries (given main idea (thesis), 
complete the summary)

More Summarization Strategies



Use the Triad Summarizing strategy to improve 
comprehension, encourage discussion, and 
generate questions about content.

Strategy: Triad Summarization



ROUND

A

B

C

#1 #2 #3

Read & 
Highlight

Summarize Main Idea

Summarize
Significant
Line

Summarize
Text
Question

Triad Summarization Strategy

Read & 
Highlight

Read & 
Highlight

After each round discuss group summary statement.



How might we differentiate the 

Triad Summarization

strategy?

Difficulty of initial question (set purposes)

Provide overview of content prior to start (whole to 

part)

Length of text.

Graphic organizer to accompany text.

Reading level of text.

Assigned order of jobs.

Emergent group (have three four summaries & group 

chooses the best with reasoning.



Discuss the idea of engaging children’s 
cognitive tools as a way to differentiate 
thinking in response to curriculum?

5 min
Questioning Thinking

Reasoning



“The problems that exist in the world today 
cannot be solved by the level of thinking 
that created them.”

~Albert Einstein

Where do new levels of 
thinking come from?



Rigorous application of cognitive capability creates 
new levels of thinking.

New levels of thinking stimulate possibility.



Something to think about…

We are the architects of our intellect. 

So are children.



Where will they 
acquire the tools.

Our children require a different mental 
blueprint to assure 21st century intellects.



At school…

…if we provide them.



“The Sense of Wonder”
Rachel Carson



If I had influence with the good fairy who is supposed to 
preside over the christening of all children, I should ask 
that her gift to each child in the world be a sense of 
wonder so indestructible that it would last throughout life.

If facts are the seeds that later produce knowledge and 
wisdom, then the emotions and the impressions of the 
senses are the fertile soil in which the seeds must grow.

If a child is to keep alive his inborn sense of wonder, he 
needs the companionship of at least one adult who can 
share it, rediscovering with him the joy, excitement and 
mystery of the world we live in.













Edward De Bono







Elements of 

Reasoning

Question Purpose

Information

Point of 

View
Implications

InterpretationAssumptions

Richard Paul

Concepts



Convergent Thinking         Divergent Thinking



William’s Model



Cycles of Thinking







It sort of makes you stop and think doesn’t it?



Foundations of Thought

Thinking is driven by Questions



Thinking is a process of sense-making.
Sense-making is framed by cognitive patterns and 
narratives.
Cognitive patterns and narratives are powered by 
imagination.
Thinking is highly influenced by emotions, context, 
experience, and culture. 



Deductive Logic 
Analogies 
Fluency tasks
Cryptograms
Sudoku 
Word Puzzles
Lateral Thinking
Inquiry Riddles
Visual/Spatial puzzles

Thinking exercises: 

Good cognitive exercise, 
but lacks a context and 
provides little practical 
application.  

Good for enrichment or 
novelty as part of a 
thinking skills program. 



Thinking about 
Content: 

Most common 
components of school 
thinking skill 
approaches in gifted 
programs.  Focus on 
extending content 
standards. 

Questioning & Inquiry

Models: Blooms, Williams, & Paul 

Reasoning: Comparing, Problem 
Based Learning

Information Literacy-Research



Problem Solving (mathematics) 

Scientific Method, Classification (science) 

Information Processing: bias, arguments, inferences, 
evaluating texts (Literacy / Humanities)

Critique: Literary, Photo/film, Art, Music, etc.

Decision Making (Social Studies)

Summarization

Process Thinking: Process thinking helps 
children makes sense 
of content.  Process is 
the most least 
changing content we 
teach. 



S.C.A.M.P.E.R.
Imagination, Curiosity, Complexity, Risk-Taking
F2OE: fluency, flexibility, originality, elaboration  
Creative Problem Solving
Thinking by analogy / generating metaphors

Creative Thinking: The creative process 
involves purposeful 
analysis, imaginative idea 
generation, and critical 
evaluation -- the total 
creative process is a 
balance of imagination   
and analysis.



Daily Reflections
Exit Slips
Self Quizzes
Generalized Reflection
Group Discussions
Moral Dilemmas
Self evaluation
Evaluating thinking in stories 

Meta-Cognition: 
Making time to engage in 
meta cognitive activities 
helps gifted youngsters 
understand how they 
think and learn & is a 
source for goal setting. 



Inquiry & Logic
Skepticism
Identifying Bias 
Learning Common Thinking Traps
Claims & Evidence
Checking Assumptions
Elements of Reasoning

Thinking  
Instruction: 

Explicit instruction in 
critical thinking enables 
children to form sound 
beliefs and judgments, and 
in doing so, provides them 
with a basis for life long 
learning.



What is happening at your grade level in regard to the 
categories of thinking? 

Grade 1 Grade 2 Grade 3 Grade 4 Grade 5 Grade 6

Thinking Exercises?
Thinking about Content?
Process Thinking?
Creative Thinking?
Meta-Cognitive Thinking?
Thinking Instruction?

Complete grade level 
template to describe 
the thinking expected at 
each grade level.



Designing a viable thinking skills framework 
grades 1-6

Thinking Exercises Thinking About 
Content

Process Thinking

Creative Thinking Meta-cognitive Thinking 
Instruction

All six categories of thinking should be embedded 
across the curriculum at every grade level with 

increasing complexity.



“The problems that exist in the world today 
cannot be solved by the level of thinking 
that created them.”

~Albert Einstein

Where do new levels of 
thinking come from?



Rigorous application of cognitive capability creates 
new levels of thinking.

New levels of thinking stimulate possibility.



Something to think about…

We are the architects of our intellect. 

So are children.



Where will they 
acquire the tools.

Our children require a different mental 
blueprint to assure 21st century intellects.



At school…

…if we provide them.



“The Sense of Wonder”
Rachel Carson



If I had influence with the good fairy who is supposed to 
preside over the christening of all children, I should ask 
that her gift to each child in the world be a sense of 
wonder so indestructible that it would last throughout life.

If facts are the seeds that later produce knowledge and 
wisdom, then the emotions and the impressions of the 
senses are the fertile soil in which the seeds must grow.

If a child is to keep alive his inborn sense of wonder, he 
needs the companionship of at least one adult who can 
share it, rediscovering with him the joy, excitement and 
mystery of the world we live in.




