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The Big Goals of Education

* To prepare students to do their part in making
the world a better place... by helping the
students become:

— Good problem-solvers

— Ethical opportunity-builders

—Honest and caring citizens

— Determined advocates of self and society
— Dedicated lifelong learners

* With this in mind, how do we gquide students...
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Fundamental Building Blocks
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A Strategic Framework for
Lifelong Learning




A Strategic Framework

. Lifelong Learning should be the principle goal in
secondary school classrooms

. The personal career goals of the student, set in
the context of essential skills and work habits

and the course’s fundamental concepts, should
be a constant and major factor in the classroom

. Make learning easier by focusing students on
“‘how to learn” — the process of learning

. Seven core thinking skills, based on Bloom’s
Taxonomy, should be explicitly taught and
practiced in class in the context of progressively
more complex problem-solving learning
activities
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Seven Core Thinking Skills

Information Processing Using the Seven Forms of Thinking

D.B. McCowan
2005/9 Evaluate ]4
ea Judgement Against Criteria TN
6060 Highest Form of Thinking Synthesize |
e,é&'(( / Use Creative Process
To Render Product
Analyze | Or Other Output
INPUT—> PROCESS Reverse —» OUTPUT
Apply Engineering
/ Solve Problems in
Interpret New Situations
(e /WHIR lationshi
Inputs v stablish Relationships
% Translate ‘
i Re-word the Idea
Recall I ‘
S5 Today's Great Example of Ne
Lowest Form of Thinking L :
Continuous Feedback Thinking Is From: £ ﬁ

From Other Forms

McCowan: Intro to Problem Solving -- Jan28/16 7



Fundamental Concepts and Laws

Technology Literacy Essential Skills
Communications

Literacy
Character

Science Literacy Development

Fundamental Concepts and Laws
Drills, Repetition, Practice, Some “Rote” Learning
Using Recall and Translate Thinking SkKills

Type One Problems
(Single Step)

Viath Literacy Work Habits

Social / Humanities

Literacy

Motor Skills

Environmental

Literacy
Old-Style “Subject Matter” “How to Learn”is Practice Simple
— The Old “Whatto Learn”  much more important Problem-Solving
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The Goal — Lifelong Learning

Fundamental

Concepts, To Derive New

Concepts and
Use 7 Core Thinking Skills Design One’s

(Recall, Translate, Interpret, Apply, :
Analyze, Synthesize, Evaluate) Own_Strategles
for Lifelong

Learning

Skills and

Work Habits
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Derive New Concepts: For Example...

* In science, 3 fundamental quantities are mass, time and
length — consider the many quantities and other
concepts that are derived from these 3

* In Technological Studies, Material and Structure are two
of the fundamental concepts — students must understand
and appreciate these concepts

« A popsicle stick bridge is a great application project
through which to guide students to derive a new concept,
Strength

« This very simple relationship is useful in junior grades as
a way to model the new concept of “strength”:

Strength = Material + Structure
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Thinking Skills to Derive New Concepts and
Solve Increasingly More Complex Problems

Synthesize
(Put Together)

Analyze
(Break Down)

Y\pply to New

Situations

Interpret
(Connect / Relate)

CJFundamental Concepts, Skills and Work Habits
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Five General Types of Problems to Solve

1.

2.

Simple Operation: Single Step (common
In math class; eg. Do | multiply or divide?)

Exploration: Multiple Step / Linear System
(common in math class)

Process: Inquiry-Based (often connecting
math and science or math and history)

Design: Open-Ended Data-Gathering
(often bridging math, science and tech
studies)

Fabrication: Open-Ended Inquiry-Design-
Build-Assess (eg. Technological Design)
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Critical and Creative Thinking

Critical and creative thinking skills are at the root of
problem-solving, especially for the more complex types
of problems.

Critical thinking Is, very generally, a collection of skills,
attitudes and concepts centred on the Analysis form of
thinking.

Creative thinking is, very generally, a collection of skills,
attitudes and concepts centred on the Synthesis form of
thinking.

It is important that the use of all core thinking skills be

emphasized in all problem-solving situations,
regardless of complexity.
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Problems vs. Opportunities

It Is not just Problems that we need to solve In
the modern world

There are many Opportunities out there as well

Many of the same tools and strategies can be
used for both Opportunity-Building and
Problem-Solving

Engineers don't just solve problems. Engineers
also work toward preventing problems.
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Summary

Learning activities such as good old-fashioned
repetition, drills, practice, development of habits of
mind, and other assessments to reinforce recall of
Information are critical in the domain of the fundamental
concepts and laws for any particular subject matter.

However, at a deeper level, students must be taught
how to use and should practice higher forms of thinking
so that they can “derive” new concepts and ideas from
the fundamental concepts and laws.

Assessments regarding these derived concepts must
address the entire range of core thinking skills — recall,
translate, interpret, apply, analyze, synthesize and
evaluate.

These 7 core thinking skills are based on Bloom’'s
Taxonomy and should be used in a cyclical manner in
problem-solving scenarios of increasing complexity...
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Ultimately to Enable Students...

* To at least partly design their own learning
opportunities vis a vis certain curriculum
expectations

e Curriculum says: “learn about this” or “learn how
to do this”

* A problem statement is thus broadly outlined —
students translate this into their own words and
Interpret it for their own career purposes

« Note: Students should be taught how to interpret
Curriculum expectations in the context of their
personal goals
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Suggested Exercises -1

1. On slide 3 there are 5 dot-jots: "helping
the students become...”. Using a
numbered list, re-arrange these dot-jots
Into your own personal order of priority in
your life. Justify why you have placed
them in this order, with #1 being your top

priority.

McCowan: Intro to Problem Solving -- Jan28/16 18



Suggested Exercises - 2

2. Consider this statement: “The popsicle
stick triangle on slide 4 ‘Fundamental
Building Blocks’ is an inappropriate model
to use in the context of this Presentation.”
— Do you agree or disagree with the above

statement? Explain your reasoning. Broaden

your thinking into other subject areas.
Connect your thinking to several fundamental

concepts.
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Suggested Exercises - 3

3. Do some research on “Bloom’s
Taxonomy”. Compare and contrast the
description you find on-line with the
“Seven Core Thinking Skills® shown on
slide 7 above.
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Suggested Exercises -4

4. Consider this statement: “"We can expect
‘understanding’ to easily happen

J "N

iImmediately after ‘remembering’.

— Do you agree or disagree with this
statement? Justify your position. What needs
to happen before “understanding” is
achieved? In your discussion, consider the
core thinking skills “Translate” and
“Interpret”.
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Suggested Exercises -5

5. Consider this statement: “Learning cannot
happen Iif the teacher does not give me
the exact definition of a new concept”.

— Do you agree or disagree with this statement?
Explain the role of the student in dealing with
and learning about a “new” concept.
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Suggested Exercises - 6

6. Search on-line for “strength of materials”. In
what way can “time” be a significant
parameter or factor in the strength of a
material in a given application. Discuss the
application and the material that you are
considering. What is it that "happens” over
time -- describe the process that is involved.
What else can you do to “grow” your
understanding of the concept we call
“strength™?
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