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PREFACE

This publication has been written primarily for educators of
gifted and talented students at the elementary and middle
school levels. Yet, critical and creative thinking, and teach-
ing for thinking, can occur in all grades, and is applicable to

all students, both in and out of the classroom. Hopefully, the
ideas presented in this publication may be of interest to any-
one—teachers, parents, and friends of young people— interested
in promoting thinking in children.

Critical and creative thinking is a wide topic. It combines
new strategies for developing and teaching higher level think-
ing with some familiar ideas that have been part of education
for a long, long time. This booklet is merely an introduc-
tion. My hopes for you, the reader, are threefold: that you
will discover some new and intriguing notions about teaching
thinking, that you may find renewed value in some tried and

true ideas, and that you might feel challenged to explore the

topic beyond the limitations of this publication.

My approach has been partly analytical and evaluative, and
partly speculative. Writing about critical and creative think-
ing is a curious task; if it is done well, the writer's own

thinking should reflect and shed light on the subject matter.
There were more than a few instances during the preparation of
this booklet when I needed to remind myself to practice exactly
those skills about which I was writing! In a similar spirit,
the following material is intended partly to describe critical
and creative thinking, and partly to invite it. By challenging
my readers to think critically and creatively about their own

thinking, hopefully I have created a situation where awareness
of one's own thinking processes can serve as a model for the

instruction of others.

Preparing this publication was a unique opportunity to meet and
learn from many talented educators throughout Massachusetts. It

was a special pleasure to discover and share in the deep in-

terest so many people have in developing more effective ways to

enhance giftedness in young students.
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I . INTRODUCTION

Recently, there has been a strong emphasis in education on "teaching
for thinking"—developing higher level thinking skills throughout the
curriculum. In this age of expanding information, young people in-
creasingly need to be able to think for themselves. The aim is to

teach students not only WHAT, but also HOW to learn. All students
need to know how to ask and answer their own questions, and to make
their own judgments and decisions. They need to develop skills that
will help them effectively analyze and evaluate information, and allow
them to combine and transform ideas and information into new ways of
thinking and acting.

Programs for the gifted frequently focus on the teaching of higher
level thinking. Gifted children in particular need the confidence,
latitude and, above all, practice to create their own solutions to

problems, puzzle their own way out of difficulties, and develop and
implement their own ideas. Yet, "thinking" is a very broad subject.
We use the word to describe just about everything that passes through
our minds: from full-blown theories and visual images to daydreams
and random ideas. In an educational context, thinking can be concep-
tualized as a series of ideas and mental techniques aimed at achieving
a goal . The goal might be as mundane as learning the multiplication
tables, or as complex as contemplating how to make the world a better
place in which to live. However large or small the goal is, the
thinking involved is productive; it accomplishes (a) specific task(s),
and requires a variety of basic thinking skills.

CRITICAL AND CREATIVE THINKING

Critical and creative thinking can be considered higher level produc-
tive thinking. It does not involve memory, simple comprehension, nor
recall; critical thinking is analytic and evaluative. Creative
thinking synthesizes information; it develops new or unusual ideas.
Though theorists may differ on which specific skills are considered
critical and creative thinking, the following are generally accepted
definitions.

Critical thinking: The process of analyzing and evaluating
statements, arguments, information, and experience.

Creative thinking: The generation and combination of ideas
and experiences to transform them into new ways of think-
ing, producing, and acting.

As these definitions illustrate, critical and creative thinking is

nothing new. Teachers encourage a fair amount of critical and crea-
tive thinking in the classrooms every day. Every time a teacher asks
students to evaluate some information, solve a problem, venture an
opinion, or suggest an original idea, the teacher is asking the stu-
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dents to use some combination of critical and creative thinking
skills. But, students who are not practiced in the needed skills have

difficulty completing the complex task that is asked of them. Teaching
for thinking attempts first to isolate and define specific higher
level thinking skills for educational purposes, and then "put them
back together again" by applying the skills to various content areas.

If critical and creative thinking is nothing new, why has it become an

issue, and how can it be taught? Are special courses needed? Special
texts? Special training? Critical and creative thinking is unique in

an educational setting—it is distinguished by its method, rather than
its subject matter. It involves analysis, evaluation, transformation,
and innovation, no matter what the content area. Teaching for think-
ing trains students to employ complex thinking processes in a variety
of situations; it helps students to understand when certain skills and
thinking processes are appropriate. In other words, teaching critical
and creative thinking is teaching students how to think for them-
selves.

Ideally, we should continually develop critical and creative thinking
skills throughout our lives. This publication is merely an introduc-
tion—an exploration of different programs in Massachusetts designed
to teach thinking. It identifies some ways in which Massachusetts
educators have incorporated critical and creative thinking programs
into their curricula, and describes some of the attitudes, values and
environmental factors that promote critical and creative thinking.

Below is a list of critical and creative thinking skills that is des-
cribed and referred to throughout the book. It is not a list of all
thinking skills; it includes only those aspects of thinking that can
reasonably be taught to, and practiced with, gifted students at the
elementary and middle school levels. Because noncognitive factors
play a major role in stimulating thinking (e.g., more "bright ideas"
are likely to occur in classrooms that support risktaking), a list of
characteristics that foster critical and creative thinking (explored
in Section VI) also is included.

Critical Thinking Skills and Processes

Reasoning

• Recognizing induction and • Identifying conclusions
deduction _ . .

• Recognizing similarities
• Identifying stated and and differences
unstated premises ^. .. . __.

• Distinguishing between truth
• Recognizing fallacies and validity

• Consistency in reasoning
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Language and Information

• Question clarification

• Identifying reliable sources

• Recognizing emotional language

• Categorizing information

• Defining the meaning of a

word or statement

• Recognizing vague terminology

• Recognizing bias

• Observation and testing
techniques

Judgment and Decision Making

• Collecting relevant information

•Deferring decision making while
considering alternatives

•Implementing and monitoring
decisions

• Recognizing and developing
criteria

• Evaluating arguments and

information

Creative Thinking Skills and Processes

• Fluency

• Flexibility

• Originality

• Elaboration

Brainstorming

Analogies/Forced relationships

Attribute listing

Modification techniques

Fantasy/Imagery

Mixing media

Characteristics that Encourage Critical and Creative Thinking

Open-mindedness and risktaking

Sensitivity to the feelings and abilities of others

Self-confidence and self-reliance

Tolerance for a "mental mess"

Doubt

Wonder and intuition

Deferring judgment

Humor
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II. PROGRAMS IN MASSACHUSETTS

OVERVIEW

Although the teaching of higher level thinking skills often is in-

cluded as one of the objectives of curricula for the gifted, there are
relatively few programs in Massachusetts that are specifically devoted
to teaching critical and creative thinking, and that have been imple-
mented and monitored over the course of several years. Two "tried and
true" programs are described in this section: Acton's Basic Challenge
and Framingham's SAGE program.

Basic Challenge is designed to reach all students. It succeeds in

challenging gifted students as well, and allows them to perform to

their full potentials within a mainstreamed setting.

Framingham's SAGE prograrr. is a regular pull-out program for gifted and

talented students that has beer-, adopted by the National Diffusion Net-
work (NDN) as a developer/demonstrator project.

Many educators of the gifted are currently experimenting with the
teaching of critical and creative thinking, and several schools have
just started or are thinking of starting programs that focus on criti-
cal and creative thinking. One example of a new program that is

already showing signs of success is Hanover's SAGE program (unrelated
to Framingham's), which is also described in this section.

BASIC CHALLENGE

Acton's Basic Challenge program was started in 1979 under an ESEA
Title IV grant from the Massachusetts Department of Education. Al-
though not specifically targeted for gifted children, the program en-
courages gifted students to achieve to the full extent of their abili-
ties while remaining ir. a heterogeneous grouping.

The idea for Basic Challenge grew out of students' responses to Proj-
ect Adventure, a physical education problem-solving program focussing
on the development of risktaking and critical and creative thinking by
presenting students with real-life .physical problems to solve. Some
elementary school teachers in Acton noticed that students who had par-
ticipated in Project Adventure were beginning to take the initiative
for learning upon themselves—responding to learning as a problem-
solving challenge—and applying basic problem-solving techniques to
everyday classroom situations. An enthusiastic core group of teachers
got together and began asking questions:

How can we teach a learning process that will more effec-
tively develop basic thinking skills?

How can we develop a similar sense of initiative and real-
life challenge in an academic setting?
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Communication

Critical Thinking

The program's goal became to teach, in grades 1-6, processes for de-
veloping thinking skills that, without altering the curriculum or gen-
eral objectives of the school, could be productively applied to all
types of learning situations and all subject areas.

During the first few years of its implementation, Basic Challenge de-
fined three separate areas of skills: critical thinking; communica-
tion; and problem solving. For each area, the program defined a list
of skills, and made recommendations for activities within the context
of the regular curriculum that would promote the development of these
skills.

Problem Solving • analyzing
finding ideas
making decisions
planning
evaluating

understanding audience and purpose
finding topics and supporting them
with details
using specific vocabulary
describing and persuading effectively

questioning
summarizing
drawing conclusions
making inferences
distinguishing fact from opinion

After the first three years, Basic Challenge was tested and validated,
in conjunction with the Title IV grant; the results were positive. Al-
though the program no longer includes special testing, participants
are scoring higher or. regular tests, and teachers generally agree that
the students are able to think clearly, concisely, and independently;
moreover, they tend to practice the Basic Challenge strategies in many
types of learning situations, both in and outside of school.

"Good problem solvers always feel they need to know more than they
know," observes program director Caroline Tripp. The underlying phil-
osophy of the problem-solving area of the program is students must
feel challenged in order to truly acquire the necessary skill(s) to
develop and implement an effective solution to a problem. "They must
work with real limitations, unexpected impediments, deadlines that
carry consequences," notes Caroline. "They must analyze, decide,
plan, and follow through with whatever reading, writing, speaking, or
math their proposed solution requires."

Students are asked to solve problems that arise from real situations
in the school or classroom: from a broken terrarium to the staging/
scheduling of a school play. School administrators and staff are
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urged to regard students as problem-solving resources. One wonderful

example is about a fifth grade class that was asked by the principal

to help solve the problem of a messy and overflowing lost-and-found
box. The first step the students took was to closely observe the

problem; they noticed that the largest portion of the lost items be-
longed to first and second graders. Watching more closely, they dis-
covered that younger children seem to have difficulty discerning their
own belongings from a disorganized pile of hats, mittens, scarves,
etc. The fifth graders then decided to try isolating the lost items,

to test whether the items would be more easily identifiable. Several
solutions were implemented, including a weekly display of selected
items, and stringing lost items outside of first and second grade
classrooms. Perhaps the most innovative solution was when fifth grad-
ers dressed up like scarecrows, with clothes pinned up and down their
arms and legs, and strolled through the lower grade classrooms so that
the younger students could hopefully identify and claim their belong-
ings. The lost-and-found problem was finally solved!

One of the more striking features of Basic Challenge is its emphasis
on valuing students' existing knowledge. Mariann Eden, a sixth grade
teacher, uses a B.C. technique to begin a unit on Slavery in America
and the Civil War. Mariann, a warm and responsive woman, believes
that by appreciating what students already know, students are encour-
aged to become independent learners. "The children continuously keep
an eye out for answers to their own inquiries," she notes, "and each
individual's prior knowledge is made useful to the success of the
unit." The unit on slavery is introduced with a critical-thinking
activity that involves a triple question, which students are asked to
brainstorm

.

• What do I already know about the subject?
• What do I think I know?
• What do I need to know?

"The teacher's role," asserts Mariann, "is to act as a coordinator,
facilitator, observer, and process analyst, while students chair the
group session, record, report, and, in some cases, determine the di-
rection of the next session."

Basic Challenge stresses that students be responsible for their own
learning. In Mariann' s class, students use the blackboard to list
responses to questions. Brainstorming rules are in effect: anything
goes; there's no judging until the session is over. Several times,
highly questionable "facts" are listed under the "Things I Know" col-
umn, but are allowed to remain. Part of the critical thinking exer-
cises later in the unit is to analyze the truth of these items, to
support or refute them with reliable evidence. The "Need to Know"
list is particularly long, illustrating Caroline's maxim about good
protier, solvers needing to know more than they know. At the end of
the class, Mariann asserts that the more experience students have in
Basic Challenge, the longer their "Need to Know" list tends to be.
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The Basic Challenge classroom environment is open, flexible, and cour-
teous; there is a high level of student participation, and respect
among students for one another's ideas -is evident. In the above ac-
tivity, communication skills were being practiced as well. Students
were anxious to contribute to the brainstormed lists, and, in several
instances when a student was having difficulty expressing an idea,
other students would helpfully clarify and organize the thought.

The program teaches open-ended thinking strategies that are limited
only by the ability of the individual. Although skills are taught in

a way to reach all students, the program is particularly well suited
for gifted students. Emphasis is on self-reliance and self-motiva-
tion; gifted students frequently find themselves in charge when in

small-group situations. Student interaction is stressed, as is valu-
ing one another's skills and knowledge. Some Acton teachers feel that
Basic Challenge is particularly good for gifted students because it

requires them to apply their talents to realistic problems. It pre-
pares them to thrive in real-life situations in which they will con-
tinue to find themselves throughout their lives. Mariann observes
that "gifted students are learning to use the power they have to help
other people not only realize that they, too, have powers, but also
how to use them."

Basic Challenge stresses an awareness of thinking processes; in addi-
tion to acquiring basic thinking skills, gifted students practice
"meta"-cognition--thinking about their own thinking processes, and re-

flecting upon which thinking skills are appropriate to specific prob-
lems or issues. "Thinking about thinking" binds together the learning
of diverse thinking skills, as well as provides an opportunity for

rich philosophical reflection. Perhaps above all, Basic Challenge
serves the gifted by encouraging the open-ended, independent thinking
that is so important to the development and unfolding of giftedness.

The aim is to revamp the teaching process, not the classroom content.
There is a core group of aDout 21 educators who offer workshops in

Basic Challenge techniques. The training reflects the program's phil-
osophy that learning occurs most effectively when there is a real

sense of challenge involved. Workshops encourage teachers to "give
birth" to their own ideas about problem-solving and thinking skills.
The workshops are offered to other school systems and, occasionally,
teachers outside of Acton are invited to observe classes in which
Basic Challenge is used.

For further information, contact:
Caroline Tripp, Director
BASIC CHALLENGE
Merriam Building, Room 5

Charter Road
Acton, MA 01720
(617) 263-0978
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SAGE PROGRAM: FRAM1NGHAM

Fram in gharri's SAGE program was developed for gifted and talented stu-
dents in grades 1-5. SAGE is not an acronym; the motto is "SAGE— the

spice of learning for Gifted and Talented." In 1984, the program was
adopted by the National Diffusion Network (NDN) and funded as a devel-
oper/demonstrator project. In other words, NDN recommended that SAGE
be adopted by schools that were just starting a gifted and talented
program or implemented by existing programs looking to strengthen or

modify their curriculum. An introductory explanation of the program,
and extensive teacher-training, curriculum, and indepth evaluation
materials are available to interested school systems.

SAGE has two major aims:
• to develop higher order thinking skills; and
• to stimulate academic achievement.

These goals are acnieved through a three-fold curriculum: thinking
skill development, ministudy units, and independent studies.

SAGE emphasizes the teaching of critical and creative thinking
throughout its curriculum. Diane Modest, the program's founder and
director, explains that SAGE is based on a process approach towards
learning. "Gifted students need the pyramid [of thinking skills] in-
verted. SAGE looks at critical and creative thinking as elements of
the higher cognitive levels of thinking, according to Bloom's Taxono-
my." The levels are analysis, synthesis, and evaluation. The whole
SAGE curriculurr. involves thinking at these three levels.

SAGE activities help develop specific skills:
• observing • comparing
• classifying • creating (imagining)
• hypothesizing • critical thinking
• looking for assumptions • collecting and organizing
• summarizing data
• coding • interpreting
• problem solving • decision making

"Before starting a certain unit," Diane explains, "we concentrate on
some basic thinking sk:^1s. The skills will then be intertwined with
a content area."

In a unit on inventions, for example, students are each given a coat
hanger and asKed to "unhang" it and make something new, thus engaging
in the process of invention themselves. They then discuss the kind of
thinking involved when inventing something (these skills might include
flexibility, orginality, evaluation, and decision making), and go on
to use their "heads-on" experience in studying the inventions of
others.

Anotner way critical and creative thinking skills are intertwined with
the curriculum is illustrated by the ministudy, ROBOTICS. In one seg-
ment, "Why a Horsefly's Eye?" students read about an invention of a
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new robotic "eye" that was inspired by the eye of a horsefly; the ro-

bot "eye" can see a full 210° (the human eye can see only 60°-80 c at a

time). Activities include:

1. Choose an outdoor scene; draw a picture showing how that scene
might look to a horsefly. (The creative thinking involves inter-
nalizing the situation and making a creative connection between an
everyday scene and the perspective of a horsefly. It requires
students to be the horsefly.)

2. Make a list of at least ten other creatures that could be used as
sources of ideas about how to improve robots. Make a chart or

table to list the names of these creatures. Beside each name,
describe that creature's special body part or ability that might
somehow be incorporated into the design of a new robot. (This
activity involves the full range of brainstorming skills—fluency,
flexibility, originality, and elaboration—and integrates critical
thinking skills to organize and categorize information.)

3. Choose one of the creatures you listed on your table/chart. De-
sign a robot part based on the body part or unusual ability you
described. (Tnis activity involves creative elaboration, and the

critical skills of judgment and decision making.)

SAGE students are encouraged to reflect on their own thinking proc-
esses. "We want students to assess why they are learning what they're
learning," says Diane. Students are taught, for example, to identify
fluency, flexibility, originality, and elaboration. They learn how
creative connection making and flexible thinking, as well as analysis
and evaluation, can be applied in any learning situation. This under-
standing of thinking skills, notes Diane, carries over into other
areas, and SAGE" students tend to have a better understanding of the
learning process and the purpose of learning throughout all their
classes.

Diane emphasizes the importance of a process-oriented approach when
teaching for thinking. Critical and creative thinking should occur in

all content areas, and students need plenty of practice employing
these skills consistently and effectively. Exclaims Diane, "This is

the most important aspect of a really successful gifted and talented
program!"

For information about Framingham's SAGE program, contact:
Diane Modest
SAGE Program
Framingham Public Schools
454 Water Street
Framingham, MA 01701

(617) 875-^253
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SAGE: HANOVER

Hanover's SAGE, unrelated to Framingham's, is an acronym for "Shared
Approach to Gifted Education." Started in 1984, this program is

relatively new, and is directed by Connie O'Brien, a veteran teacher

and graduate of the Critical and Creative Thinking Program at

UMass/Boston. SAGE, a combination mainstream and pull-out program,

serves grades 3-5 students in three schools, and emphasizes
incorporating critical and creative thinking throughout the entire

elementary curriculum systemwide.

Pull-out
The pull-out component, based on Renzulli's Revolving Door model, of-

fers participants minicourses in creative problem solving and in se-

lected content areas involving Type III activities. [ 1 ] Although crit-

ical and creative thinking is incorporated into all the minicourses
through training in philosophical discussion, creative problem solv-

ing, ar.c argumentation, there also is an eight-week course specifi-
cally in that area.

Mainstream
Although SAGE is small, (Connie is teacher, director, liaison, and

everything in between), the program is especially noteworthy for its

successful shared approach to learning. Connie believes that, while
critical and creative thinking is especially important for gifted stu-
dents, it is equally important to share the learning of higher level
thinking strategies with teachers and students in the regular class-
room. When SAGE students return to their regular class after having
attended a minicourse, they bring with them some new thinking skills.
Connie goes into these classrooms and conducts demonstrations, high-
lighting critical and creative thinking, which provides additional
practice for gifted students, and introduce other students to new
thinking strategies. She also offers teacher training, and works with
teachers to integrate critical and creative thinking activities into
their regular lesson plans.

The program's weekly newsletter, which circulates throughout Hanover's
elementary schools, reports on various SAGE activities, and includes a

weekly critical and creative thinking exercise that focusses on a spe-
cific skill. All teachers are encouraged to contribute ideas and ac-
tivities, and the newsletter is a forum for teachers to share their
experiences in the teaching of higner level thinking. In addition,
SAGE offers a series of inservice workshops and lectures for Hanover
teachers on "Critical and Creative Thinking Strategies for the Regular
Classroom," which is fundec by the Department of Education's Common-
wealth Inservice Institute.

[1] Renzulli, Joseph, The Enrichment Triad Model, Creative Learning
Press. Mansfield, Connecticut.
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The shared approach to learning encourages the inclusion of critical
and creative thinking in all content areas, serving the needs of the
gifted while, at the same time, benefitting the entire school system.
"Everyone shares in this program," says Connie. "Everyone can partic-
ipate, and this creates a feeling of ownership. It's not 'Connie
O'Brien's program,' it's Hanover's."

For more information, contact:
Connie O'Brien
SAGE
Center Elementary School
65 Silver Street
Hanover, MA 02339
(617) 826-2631
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III. CREATIVE PROBLEM SOLVING
AND CRITICAL AND CREATIVE THINKING

Creative problem solving is a complex thinking process that combines a

range of critical and creative thinking skills to help conceive of,

elaborate upon, and implement a solution to a specifically stated
problem. It blends higher level thinking skills through analyzing,
clarifying and organizing information to define the problem, and modi-
fying and transforming the information into innovative solutions and
inventions.

Although there are several different creative problem solving tech-
niques, they are all basically streamlined variations of a certain
approach to thinking. Eight possible stages in the creative problem-
solving process and a list of some of the critical and creative think-
ing skills involved at each stage shown in Table III. A.

Three types of creative problem-solving programs are described below.
These programs are all being used in Massachusetts; they are appropri-
ate to elementary and middle school gifted students, and materials
and/or teacher training for the programs are easily obtainable.

OLYMPICS OF THE MIND (OM)

OM's creative problem-solving process is divided into five stages.

PROBLEM STATEMENT

Techniques

:

Comments

Redf inition
Reversal
Breaking prcclerr. down to its components

Going beyond "functional fixedness" is stressed;
i.e., seeing a proDlem not only in terms of how it

has been solved in the past, and seeing an object
not only in terms of its intended use.

IDEATION

Techniques Brainstorming
Incubation (letting ideas and associations develop
unconsciously)
Journal—keeping of ideas, dreams, and daydreams
Relaxation
Concentration
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TABLE III. A.

THE CREATIVE PROBLEM-SOLVING PROCESS

Stages Questions Asked
Skills and Abilities

Involved

1. Problem finding
and defining.

What are the boundaries
of the situation with which
I am working?

Question clarification.
Analysis of information

2. Information
gathering.

What kind of information
is appropriate and avail-
able?

Categorizing. Language
and information skills.
Creative research.

3. Problem refining
and formulation.

What is the specific
problem I want to address?
How can it be best expressed?

Judgment and decision
making. Analyzing
language.

4. Idea search. What are all the ideas for
solutions to the problem?

Brainstorming: Fluency,
flexibility, originality

5. Tentative solu-
tion—finding
and combining.

Which ideas do I like best?
How might they work together?

Categorizing information
Recognizing similarities
differences. Combining.
Forced relationships.
Modification techniques.

Criteria
development
and application

What criteria are applicable
to choosing a solution to the

problem, e.g., feasibility,
humaneness, practicality, etc.

Categorizing, Judgment
and decision making.

Solution
elaboration

8. Solution
implementation,
monitoring,
and "selling."

How can I make my best
solution better? Are there
aspects of other ideas that
might enhance this solution?

How can I apply my solution
to the problem, test it to

make sure it works, and
convince people to use it?

Forced relationships.
Modification techniques
Fantasy /Imagery.

Testing and observation
Brainstorming. Flexibi.
ity. Imagery.
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3. JUDGMENT /EVALUATION

Technique

Questions

Reexamination of all ideas generated, and critical

evaluation of each one.

Will it work?
How will it work?
If it won't work in its present form, how can it

be modified?
Can any of the ideas be combined to work, or work

better?

EXECUTION

Technique

Questions

Designing and testing the solution

Can it be improved?
Car. it be refined?

5. ELABORATION

This is the "styles component" of the process.

Questions: How can the solution be carried beyond its func-

tional aspect?
How can aesthetics, presentation, theme, and sale-

ability be taken into consideration?

The hallmark problem of OM is to design and build a structure out of

balsa wood that will support as much weight as possible. This year,

the specific problem, entitled "Compound Fracture," was:

Build two support structures that will support a separate
beam structure: a beam structure that supports the load-
bearing structure, and a load-bearing structure that is

in sole contact with the weights. These structures, when
placed together, will balance weights and support as much
weight as possible. [1]

Some limitations of the problem are: no strengthening of the wood by

paint or lamination is allowed; the load-bearing structure must not
exceed 6" in length; and no nails can be used, except for initial con-
struction purposes. To an untrained eye in structural design, these
structures look like densely built miniature railroad bridges, and
hold what seems to be a huge amount of weight for their delicate ap-
pearance and size.

[1] Olympics of the Mind, OM Association, Inc
ing Process: 1978.

Creative Problem Soiv-
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OM, started in 1978, is an international competition based on the var-
sity sports model. There are three divisions: grades K-5, 6-8, and 9-

12. Students in the same school and division compete for positions on

a school's team. Elimination trials are held by OM coaches who have
usually, but not necessarily, attended OM coaching workshops. Any

student may be invited to compete; however, teams usually are com-
prised of children in gifted programs. OM often is adopted as part of

a gifted and talented program. The program maintains that the trials
are beneficial even for students who do not make the team, because of
the valuable practice in creative problem solving.

Once a team is formed, members learn and are coached in each- step of
the problem-solving process, then apply the process to a long-term
problem, with which they will compete at the state tournament. The
tournament also includes competition in spontaneous problem solving,
and, in this way, both the process and the product of the team's ef-
forts are evaluated.

Although educators in Massachusetts have been experimenting with the

OM program for a while, 1985 marked the inaugural tournament in the

state. The event was a gala and exuberant affair, sponsored by Lesley
College in Cambridge. Twenty-two teams from seven school systems par-
ticipated. A fine spirit of competition was in the air; students were
intent and serious and, at the same time, enthusiastic, whimsical, and
full of fun.

Learning, according to the OM philosophy, should be both challenging
and enjoyable. During a demonstration of one solution to the "Com-
pound Fracture" problem, a young clarinetist played fanfare-like music
while his colorfully clad team mates gingerly placed weight after
weight on their structure. When the structure finally collapsed
(which they ail eventually do), the teammembers invariably groaned
loudly, then avidly examined the debris to figure out which part gave
way, and why--a nice indication that the competition enhances learn-
ing, rather than the other way around.

OM's scoring systerr. is quite detailed and comprehensive. While there
is a definite winner in each event, every team wins something, and all
effort is recognized and rewarded.

Triton Academic Regional School and OM

John Lovering is an eighth grade science teacher at Triton Academic
Regional School in Byfield. He became interested in the OM program
four years ago when he saw it on Bill Moyers' television special,
"Creativity." Looking for new ways to foster problem-solving skills
in students, he wrote to OM for information, and has been "hooked"
ever since.
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Although this is the first year Massachusetts has had an official OM

tournament, John has been holding intramural competitions in his own

school district for the past three years. Students seem to enjoy the

team spirit and the challenge to their ingenuity and resources, which

the unusual OM problems provide. The experience paid off: Triton per-

formed brilliantly at the state competition in March 1985, and four of

their teams were invited to attend the international OM competition,

held in June at the University of Maryland. Winning teams from Barn-

stable and Sudbury also were to attend.

Although this is only the first official tournament year for Massa-
chusetts, John predicts that the number of school systems -involved
will grow rapidly over the next few years. Why does the program catch
on so well? "It's exciting," says John, "and as much fun for the

teachers as it is for the kids. We [the teachers] really get to learn
something.

"

John views the program as a combination of "yankee ingenuity" and con-
crete problem-solving skills. A fundamental rule of the program is

that students must conceive of and test all their own ideas. The
coach assists in the problem-solving process, but does not interfere
in the actual generation and implementation of ideas, even if he

"knows" that what the tearr. is trying will not work. The philosophy is

to promote self-reliance and independent thinking, and to insure that
the learning that is going on is truly grounded in experience. "It's
very, very frustrating for the teacher not to get involved in the
solution," John says, "but it's good practice letting the kids think
for themselves."

Judging by John's case, a coacn's involvement can be extensive. He
estimates that he has put in about ninety unpaid after-school hours
this year, and, despite Triton's success at the Tournament, he's hav-
ing difficulty raising funds to go to the "International." John
strongly urges interested teachers to make sure of their system's fi-
nancial support, and to seek corporate sponsors in the community as
well. "Tne whole program is so exciting," he notes, "that teams and
coaches become deeply involved very quickly."

This kind of enthusiasm fosters good learning. Asked what kind of
thinking OM stresses, John replies without hesitation, "decision mak-
ing and imagination. Figuring out new ideas, and how they can be put
together. Self-motivation is a big factor, too," he goes on, "and
learning how to transform pieces of information into useful ideas--the
venting of curiosity. You wouldn't believe how curious these kids can
bel-

ls special training needed to become an OM coach? Yes and no. Par-
ents, as well as teachers, are encouraged to be coaches. For recruit-
ment this year, John showed a videotape of the Bill Moyers "Creativ-
ity" program at a parent/teacher meeting. Trying to stir up interest
in creativity, he engaged people at the meeting in some basic problem-
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solving activities, explained the OM program, then invited anyone who
was interested to attend an all-day workshop sponsored by the New
Hampshire Chapter of OM. Prospective coaches are encouraged, but not
required, to attend the workshop, which covers step-by-step the entire
OM problem-solving process.

"We were kids for a day," John laughs. "It was great! We worked in

teams, brainstormed, designed solutions. . .we even built structures out
of balsa wood. We learned a lot about problem solving, and everyone
enjoyed themselves."

The overriding message of OM is that competitive creative problem
solving is challenging, educational, and fun. The hands-on aspect of
OM problems give a real-life context to the practice of critical and
creative thinking. The competitive challenge of team problem solving
develops self-reliance in students, and insures that the thinking
skills learned along the way will continue to be practiced far beyond
the context of the OM competition.

Olympics of the Mind currently is sponsored in Massachusetts by Lesley
College. For further information about the program, contact:

Olympics of the Mind
Lesley College
29 Everett Street
Cambridge, MA 02138
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FUTURE PROBLEM SOLVING (FPS)

FPS, developed by psychologist E. Paul Torrance, is based on his be-

lief that "the most basic skill that can be taught in today's schools

is problem solving, especially skills in solving future prob-

lems." [2] The future, observes Torrance, is being made today. Now,

more than ever before, we are able to study today's trends and fore-

cast what will happen tomorrow. If we don't like what we see ahead,

we can imagine alternatives, and use creative problem-solving tech-

niques to elaborate upon, evaluate, and implement better ideas for the

future.

FPS's goals are:
• -developing critical and creative thinking skills,
• helping students to develop a futuristic perspective,
• encouraging students to make knowledgeable decisions after investi-

gating varied resources.
• developing skills needed for teamworK and group process, and
• mastering skills of organization and precision in both written and

oral communications.

The FPS process combines critical and creative thinking, while teach-

ing students to cefine and focus on a problem, imagine several solu-

tions, elaborate upon the best solution, and "sell" it to an intended

audience. This process, Torrance maintains, gives students a prac-

tical, concrete skill with which they may affect the future.

There are basically six steps in the FPS process.

1. Listing Subproblems . In this brainstorming activity, the team
tries to list as many additional problems as possible that might
stem from the fuzzy situation.

2. Identifying and Stating the Underlying Problem. The brainstormed
list is reviewed, and students look for the basic problem—the one
problem that, if solved, would clear up many of the other prob-
lems. This problem is then stated for "creative attack." The
wording is crucial, and guidelines are defined and agreed upon.

3. Producing Alternative Solutions. Like step one, this is a brain-
storming activity. Teams list any and all solutions to the prob-
lem they can think of.

U. Developing Criteria for Judging Solutions. Three to five criteria
are selected to evaluate the brainstormed solutions. Good
criteria should have a single dimension, be a measure of degree,
and indicate a direction. Some criteria might be: which solution
will cost the least, be the most humane, or utilize the most nat-
ural resources?

[2] "Resource Manual: Future Problem Solving Program," Coe College.
Cedar Rapids, Iowa: 1 963-84 edition.
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5. Evaluting Alternative Solutions. Teams choose their ten best

solutions and use a matrix to rank them according to the criteria.

They then develop and describe the best solution in one or two

paragraphs.

6. Writing a Plan to Implement the Best Solution. Teams identify who

will be the most affected by the solution, and explain the neces-
sary actions to implement the solution, using such questions as:

Who will be affected? When will it happen? How long will it

take?

Three to five students comprise a FPS team. The teams are given prob-
lems of significant social impact on the future. Past problems have
included such issues as: drug abuse among the elderly, endangered
species, the impact of robotics, drunk driving, genetic engineering,
and the prevention of nuclear war. Each problem is explained in a

"fuzzy situation"--a description of a possible future scenario that is

still malleable and open to change. A bibliography of resources also
comes with each problem. Teams gather information about the problem,
discuss it, and try to recognize the facts and ambiguities in the sit-
uation, as well as identify the pertinent questions. Once teams have
"talked the problem out," they are ready to begin step one of the

problem-solving process.

Torrance has expanded this approach into a full-year national and in-

ternational program for students in grades 4-12. The program now in-

cludes both curriculum for students and inservice training for coaches
and other interestec adults. Each year, the program culminates in

State and International "bowls," where teams engage in competitive
problem solving, as well as scenario-writing competitions, visual arts
and dramatic performances, and other creative approaches to thinking
about the future.

Before entering the State Bowl, teams work on three practice problems
during the year. The first two problems' solutions are mailed to and
scored by trained evaluators. The solutions are returned with a

score, along with comments and constructive criticism aimed at

improving the team's problem-solving skills. The score of the third
practice problem's solution determines eligibility for the State Bowl.

The evaluation criteria for the FPS process is quite detailed. Among
the factors scored are: basic understanding of the problem, variety
and flexibility of "subproblems" and solutions, quantity and quality
of ideas, originality of solution, correctly used matrix, and
relevance of the solution to the stated problem.

John Stewart and Orleans' Future Problem Solvers
John Stewart, of Orleans' school district, has been using the FPS pro-
gram as part of his curriculum for gifted and talented elementary and
middle school students. He has quite a track record: the previous
two years he has brought teams in the junior division to the interna-
tional competition in Iowa: this year, the intermediate division won

the State "solution-selling" competition.
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"The reason I first implemented the program," says John, "is because I

seemed to have a talented bunch of kids who were all stuck in their

own little worlds. Problem solving really gets the kids to work to-

gether—they come into the program feeling separate; they leave with a

feeling of comraderie and a respect for one another's skills."

Although FPS is part of Orleans' program for the gifted, other stu-

dents benefit as well. John tells the story about his eighth grade

literature class, who was reading On the Beach by Nevil Shute, a novel

about nuclear war. One day, the class was discussing some of the

problems in the book, and some "ex-" FP solvers suggested that the

class use the FPS process to explore the issue of nuclear war, using

the novel as the "fuzzy situation." The class followed the whole

process formally, including the "solution-selling" at the end. Stu-

dents who had not been involved in the process previously were excited

by it, and found it a realistic way to think the problem through in

its entirety. Like many problems FP solvers tackle, nuclear war is a

larger-than-life issue; thougr. pertinent, students have difficulty
thinking about it, and tend to deny or ignore its existence.

"The FPS process." notes John, "makes these kinds of issues 'bite-

sized.' The technique makes kids feel as if they can come to grips

with the problem—as if they can actually be part of the solution."

The FPS program, was initiated in Massachusetts by two teachers of the

gifted and talented. Mary Ann Haley and Marinel Johnson. The program
is sponsored by the Massachusetts Association for the Advancement of

Individual Potential (MA/AIP), Honeywell Information Systems, Inc.,

Lecnmere, Inc., and the Massachusetts Department of Education's Office
for Gifted and Talented.

MA/AIP has been particularly instrumental in developing the program
into a full-year curriculum in Massachusetts, which includes three
separate components: team problem solving, scenario writing, and vis-
ual arts. The scenario writing prograrr invites individual team mem-
bers to creatively describe an "alternative future" that might result
from the implementation of the solution to a problem their team has
developed. The scenarios can be in the form of a short story, journal
entry, interview, etc. The visual arts program invites any student or
group of students to create an artwork of any type that relates to one
of the problem themes of the year.

MA/AIP added two new aspects to the program in 1985; the primary divi-
sion and community problem solving. The primary division involves
grades K-3. It is noncompetitive, and designed to help very young
children to learn basic problem-solving skills. Community problem
solving uses the FPS process to tackle real problems of today, such as
safety in the worKplace, or educating consumers about their electric
bills. Problems and information are supplied by local businesses, who
also help evaluate the solutions.
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The materials of the program are quite comprehensive. The Handbook
for Training Future Problem Solving Teams is extremely useful for
classroom teachers. The handbook provides a clear and detailed de-
scription of creative problem solving, and suggests practice exercises
for each stage, which isolate groups of thinking skills. Many of
these exercises can be used independently of the formal FPS program.
For example, there are brainstorming exercises that focus on creative
thinking. The handbook explains brainstorming, suggests brainstorming
topics, and provides general recommendations for stimulating creativ-
ity.

Any teacher interested in the FPS program must be willing to devote
time to training and team practice. In some schools, the training
takes place during class time; in others, it is held after school.
Several hours of team training is necessary, and, in order to compete
successfully, teams should consistently practice the critical and cre-
ative thinking skills the process involves. Torrance suggests that
the program be used with gifted and talented students, and many school
systems have adopted the program as part of their regular gifted and
talented curriculum.

In 1984-85, there were 299 teams registered in the program throughout
Massachusetts. Several resources—including seminars, written mate-
rials, training courses, and demonstrations—are available to anyone
who is interested in the FPS program.

For more information, contact:
Ann Hoyle
Massachusetts Future Problem Solving Program
613 West Street
Wrentham, MA 02093
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SYNECTICS

"Synectics" comes from the greek "syn," which means "together," as in

synchronous or synthesis. The essence of synectics is creative con-
nection-making— the joining of diverse elements in new combinations.
For example, the question, "what is the texture of enthusiasm?" re-
quires a synectic combination between seemingly unrelated domains

—

emotions and tactile sensations. Metaphors and analogies are the

basis of synectics. As noted earlier, creative thinking has been
defined as combining familiar ideas and transforming them into some-
thing new. The word "synectics" simply, but elegantly, expresses the

spirit of this definition.

The notion of synectics was developed in the late 1950s when George M.

Prince met up with W.J.J. Gordon, who had begun to research creativ-
ity. Together, the two men elaborated upon Gordon's work, and began
to experiment with methods to teach creative thinking. In 1965, Prince
and Gordon each formed their own company. Prince continued Synectics,
Inc., and Gordon established SES (Synectics Educational Systems) Asso-
ciates. Each man continued to contribute to the research and teaching
of creativity.

Synectics, Inc.

The principal product of Synectics, Inc. is the teaching of a highly
defined creative problem-solving process. Like most other creative
problem-solving techniques, the process uses a combination of critical
and creative thinking to produce innovative solutions to specifically
stated problems. Although the major clientele is businesses, Synec-
tics, Inc. does consult with and train educators to lead problem-solv-
ing teams of students. Synectics, Inc. has also occasionally worked
directly with students, particularly gifted and talented students.

Students group together ana work as a "consultant" to a client. The
procedure involves the use of forced analogies to stimulate creative
thinking. TABLE III .E. [3] lists the stages of the Synectics. Inc.
process, with a sample proDieT, tnat often is used as an illustration.

Synectics, Inc. offers consulting services, training sessions, and
teaching materials. For information, contact:

Synectics, Inc.

Dunster Street
Cartridge, MA 02138

13] Prince, George M., The Practice of Creativity, Macmillan Publish-
ing Company, Inc. New York, New York: 1970.
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SES Associates
W.J.J. Gordon and Tony Poze of SES Associates are interested in the

creative processes of learning and innovation— two processes that they
believe are linked. Learning, they maintain, is a combination of
focussing, connection making, and application. It is "making the

strange familiar." Innovation is seeing something old or commonplace
in a new light—breaking the connection to old ideas and replacing it

with a new and richer connection. It is "making the familiar
strange."

Learning occurs when students must internalize information. Effective
internalization occurs when students connect the subject matter to

something they already know. Analogies and metaphors are tools with
which such connections are made, and the more profound the analogy,
the more likely it is that the information will be successfully inter-
nalized .

Innovation, another word for creative problem solving, happens when an

analogy is made from something familiar to something strange. Gordon
advises teachers about the importance of understanding this concept.
Creative problem solving will happen only when the student is suffi-
ciently familiar with the subject matter to be able to "make it

strange." If, for example, students want to work on a problem involv-
ing gravity, they must be familiar with the laws of gravity in order
to make a creative connection to something seemingly unrelated. With-
out this familiarity, believes Gordon, any creative problem solving
technique will only confuse the student.

The SES practice of synectics is the intended manipulation of analo-
gies and metaphors in order to achieve insight. SES focusses on de-
veloping connection-making skills, and teaches students the powerful
skill of deliberately producing their own analogies. The connection
making involved in both making the familiar strange, and making the
strange familiar, requires a blend of critical and creative thinking
skills. Knowledge must be categorized, analyzed, and evaluated (crit-
ical thinking); and domains of knowledge must be combined and trans-
formed (creative thinking).

The educational branch of SES is well developed, and has produced some
exciting classroom materials, much of which is devoted to the devel-
opment and practice of "strange and familiar" connection making. The
Strange and Familiar workbook series, designed for elementary and
middle school levels, provide challenging and imaginative connection-
making exercises. As with creative problem solving, these exercises
integrate critical and creative thinking in an effective learning
strategy.



2M • Creative Problem Solving

TABLE III .B.

SYNECTICS, INC. FLOW CHART

STAGES

PROGRAM AS GIVEN

Devise a closing top for a

thermos bottle.

COMMENTS

A one sentence headline of

client's problem/opportunity

ANALYSIS

There must be no strings or

chains.

It must not acid more than 50c to

the retail price.

It must be easily cleaned.

It must be safe for children.

Why is it a problem?

What are the limitations?

GOALS AS UNDERSTOOD

How can we make a thermos that

closes when we want it to?

How can we design a closing
mechanism that doesn't take up
any space?

How is the problem conceived
by each member of the group?

CHOICE OF GOALS AS UNDERST00I Leader chooses one goal that

promises to be innovation
producing and rich in anal-
ogy-making. At this stage,
the goal need not seem
realistic.

LEADER'S SAMPLE QUESTIONS

There are three types of questions a

leader can ask to elicit analogical
responses

:

1

.

A direct comparison of diverse
categories , such as "what is an

example of a closing mechanism in

biology?"

2. Book Title : a compressed conflict
or oxymoron that captures the
paradox contained in a direct com-

parison.

Possible responses :

• a clam
• a flower in the evening
• natural selection (the
closing out of a species)

• "protected vulnerability"
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STAGES COMMENTS

Leader's Sample Questions (continued)

3. Personal analogy : Leader asks
students to identify themselves with
the situation:
• Imagine you are the clam.
• How do you feel when you close up?
• Think for a minute. Be the clam.

CHOICE OF EXAMPLE

The closing of an eyelid

Leader chooses one example to

examine, based on three cri-

teria:
1

.

Leader finds suggestion
interesting.

2. Choice seems to have no

direct practical relation
to "the goal as under-
stood."

3. Leader believes the group
knows enough about the

example to examine it.

EXAMINATION OF EXAMPLE

Someone suggests that the eyelid
example reminds her of the iris of
an eye, and the way it closes.

Leader fosters imaginative
ideas.

Association is encouraged.

FORCE FIT

Leader asks: How can we use the

idea of an iris closing, combined
with the "book title" protectee
vulnerability in reaching the

"goal as understood?"

VIEWPOINT

Group selects one idea generated by the

"force fit" and elaborates upon it.

Leader asks: Develop an iris like a

rubber top that contracts into a small
space when open, and expands into a

sealed valve when closed.
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Following are examples of exercises from these workbooks.

Imagine that you are the last tiger in the world. All

other tigers have been killed. Now they are rugs for the

floor and decorations on the wall. You know this and you

are especially careful as you walk along a familiar path.

What do you think about and what do you look out for? BE

IT! BE THE TIGER. [4]

The exercise below is a warm-up to a less obvious analogy.

In this exercise, you will pretend to be the liquid in-

side a thermometer. A thermometer is made by putting a

liquid into a skinny, closed-off glass tube. What makes

it go down when it gets cold? What makes it go up when

it gets hot? Let's make a couple of guesses to find

out. First, we'll try to guess by remembering a feeling

we've had. Pretend that you are in your warm bed on a

frosty night. Ycu don't know it, but the furnace goes

off! You begin to feel cold, but you are too sleepy to

get out of bed. So you curl up into a small ball to stay

as warm and cozy as you can.

Now imagine that you are the liquid inside the ther-

mometer. It was nice and warm, but now it is getting
cole. BE THE THING! How do you feel, and what do you do

with your liquid body?[5]

As students gain practice making connections, the conditions get more
elaborate, and the thinking skills involved become more complex. Later
on, students are asked to explain and elaborate upon the connections
they make.

Who is BIGGEF? A short, fat kid brother, or a tall,
skinny father? Explain your choice.

Which would you rather be? A crocodile living in

Iceland, or a polar bear living in Africa? Explain
your choice. [6]

[H] Gordon, William J.J., and Poze, Tony, Strange and Familiar, Book
III, Porpoise Books. Cambridge, Massachusetts: 1985. pp. 1-2.

[5] Ibid, pp. 5-7.

[6] Ibid, p. i40.
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The next workbook in the Strange and Familiar series continues to

develop creative connection making through comparisons:

Which weighs more, a boulder or a heavy heart? Ex-
plain your choice.

Which grows more, a tree or self-confidence? Why does
your choice grow more?

Which is noisier, a worm digging or a plant growing?
Why?"[7]

When students have had plenty of practice with connection making,
problem solving is introduced. The following problem from the work-
book illustrates the problem-solving process used. Notice that the
"problem" has to do with something very familiar.

SAFE SAFETY PIN-0-RAMA [8]

Invention, problem : Invent a safety pin that holds things
together but will never stick anyone. This must be your
own invention, something that never existed before.

1st phase of invention process : What plant or animal
'pins' things together so that they don't come apart?

2nd phase of invention process : How does your plant or

animal do it and how does it let go? Must you do something
to maKe it let go? Describe the special parts of your
plant or animal that 'pins.'

3rd phase of invention process : An inventor's first notion
usually is a bit crazy ana unworkable. Later he makes it

practical and useful. So don't worry about how foolish
your first idea may seem. What invention would you have
if you used the 'pin' part of your animal or plant just the
way it was?

If you changed it a bit to make it do its job better,
what kind of invention would you have?

Mth phase of invention process : Now is the time to see if

you can be practical about your crazy ideas in the 3rd
phase. What must be done to make a really safe safety pin
that people might buy? Be as simple as possible.

5th phase of invention process : Make a sketch of the
'pinning' idea that is a result of your thinking.

[7] Gordon, William J.J., and Poze, Tony, Strange and Familiar, Book
IV, Porpoise Books. Cambridge, Massachusetts: 1972. pp. 9-10.

[8] Ibid, pp. 26-28.



28 • Creative Problem Solving

The essence of this problem-solving procedure is to make an analogy
between two diverse areas of knowledge—plants or animals, and safety
pins—and then to explore the forced relationship in order to gain in-
sight into new ways of thinking about and making safety pins. Criti-
cal thinking is used to analyze existing knowledge, and creative
thinking is applied to making an analogy, imaginatively elaborating
upon it, and visualizing an alternative.

SES Synectics is particularly useful with gifted students in a main-
stream setting. The teaching of connection-making skills benefits
learners of all levels, maintains Gordon, without hindering the devel-
opment of any particular group of students. Slow and average, learners
have the time to focus on content, while in the same lesson, more ac-
celerated and gifted learners have the opportunity to bring connection
making to a conscious level, and to use it as a basis for creative ex-
tension. As the creative process becomes more explicit, students can
manipulate and build upon it in various imaginative ways. "The fact
that these skills can be applied to a wide range of learning abil-
ities," asserts Gordon, "means that teachers can employ a single
teaching strategy to attain their goals. Thus, gifted students gain
creative fluency while other students increase their learning effec-
tiveness. "

SES Associates has much to offer educators. Their workshops include
"Teaching Giftea/Talented Students to Think Creatively," "Developing
New Curriculum," and "Creative Problem Solving." Classroom materials
include workbooks for grades 2-12. Teacher materials include a source
book, an activity book, and teacher training.

For more information, contact
SES Associates
121 Brattle Street
Cambridge, MA 02138
(617) 868-5747
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We have seen how creative problem-solving strategies can be applied to
a variety of problem situations. While creative problem solving does
integrate critical and creative thinking, it should be noted that the
processes described in this section have stressed the development of
creative thinking skills more fully than the development of critical
thinking skills.

Additional practice in critical thinking can be worked into creative
problem solving through the initial analysis and clarification of the
problem situation, and by expanding upon the "criteria" component of
the processes.

As Robert Swartz of the Critical and Creative Thinking Program at
UMass/Boston points out, a number of schools and school systems have
started to move in this direction. For example, groups of teachers
from the Groton and Westford systems, and from the Veterans Elementary
School in Provincetown, have worked together to complement problem-
solving strategies and the corresponding emphasis on creative thinking
with some of the latest conceptual approaches to critical thinking.
These new approaches, according to Professor Swartz, focus on three
areas: (1) assessment of the reliability of information sources, in-

cluding eyewitness testimony and observation; (2) reasoning, including
the use of evidence, especially in causal claims and traditional de-
ductive logic; and (3) a systematic critical approach to practical
reasoning and values. This approach goes well beyond the use of the
broad category of evaluation found in Bloom's Taxonomy or in standard
problem-solving approaches. It focusses in a systematic way on these
three main subcategories of critical thinking, as well as on many of
the subskills they comprise, such as determining reasons, uncovering
assumptions, and determining the meaning of statements.

Such concepts of critical thinking stem from the writings of philoso-
phers such as Robert Ennis, developer of the famous Cornell Critical
Thinking Test, and from recent worK done in California and Connecticut
in articulating goals for infusion of critical thinking into the

statewide curriculum.

The groups of teachers in the school systems mentioned above have in-

fused critical thinking skills into their standard instruction by
restructuring what they teach. History lessons, for example, have
been recast so that students stand back from their textbooks and look
to primary sources to determine the accuracy of textbook accounts. At

the same time, they are introduced to the concept of the reliability
of sources of information for classroom exploration. Science lessons
are refocussed to emphasize critical observation and the use of obser-
vational claims in supporting judgments.

Other studies have been restructured to give students a chance to

think about cause and effect, and ways of critically evaluating the

strength of evidence needed to support causal claims. Causal connec-
tions and human responsibility are explored, for example, when study-
ing the play "Romeo and Juliet" in an English course.
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Some teachers have brought advertising into the classroom for critical

scrutiny. They have used the work done in logic on informal fallacies

of reasoning to help students learn to evaluate arguments presented in

advertising.

Infusion of individual critical thinking skills into the curriculum in

these schools and school systems goes hand in hand with attempts to

use them in broader problem-solving contexts. Thus, some teachers have

developed units on acid rain using broader problem-solving models and

this new work in critical thinking. In one elementary school, the en-

tire social studies curriculum is being revised through this enriched

problem-solving model.

All of these activities are exciting, according to Professor Swartz.

"Here, for the first time, we find groups of teachers working together

to combine wnat others consider separate, or even conflicting, ap-

proaches to teaching for thinking into lessons and units that go well

beyond anything available in any of the published materials. The com-

bination of a systematic approach to creative thinking skills, supple-
mented by this new work on critical thinking skills, set in a problem-
solving and decision-making framework, brings these teachers to the

frontiers of work on teaching for thinking. The model for developing
this material for the systems involved, as well as the results, are
tremendously powerful and are already being looked at by other systems
with similar interests."

Imagine that students are tackling the problem of environmental pro-
tection and find the following information.

If we do not take immediate and extensive measures to pro-
tect our existing natural resources, we will have done ir-

reparable damage to these resources by the year 2000.

Practicing critical thinking involves taking a close look at informa-
tion. Where does the above statement come from? Whose viewpoint(s)
does it reflect? Are there opposing viewpoints? Is the statement ac-
curate? Is it based on reliable research and statistics? Students
should learn to recognize arguments contained in information. In the
above statement, the argument is if we do not project our natural re-
sources, then we will do irreparable damage. What is unstated,
though, is (a) the premise that irreparably damaging the environment
is a bad thing, and (b) the conclusion that we should preserve our
natural resources. Is this a good argument? Is the information on
which it is based correct? Are the premises true? Is the form of the
argument sound?

Knowing why it is good to protect our natural resources enhances
clear, critical thinking about the criteria by which to evaluate pro-
posed solutions to the problem. If there are differing viewpoints
about the problem (e.g., big business vs. consumer advocates), one
criterion might be that the solution take into account varying in-
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terests. If the preservation of future generations is important,
another criterion might be the durability and efficacy of the proposed
solution over time. The clearer students are about the exact nature
and scope of the initial problem, the better able they will be to find

a relevant and effective solution.

(See Section V for ways to recognize and analyze arguments, and to

evaluate information.)
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IV. PRECOLLEGE PHILOSOPHY
AND

CRITICAL AND CREATIVE THINKING

WHAT IS PHILOSOPHY?

Ancient Greeks thought of philosophy as the broadest of all sci-

ences; etymoiogically, philosophy is "the love of and search for wis-
dom," as illustrated in the Socratic technique of discovery through

dialogue. Philosophy does not have to be thought of as a body of
knowledge, but rather as an activity—a special way of thinking about
ideas and information. Philosophical inquiry, the activity "of philo-
sophy, is a dynamic combination of curiosity and method that probes
the foundations on whicn our opinions, experiences, observations, and

ideas are based.

Critical arc creative thinking is the bacKDone of philosophical in-

quiry. Critical thinking identifies problems and inconsistencies, and

creates the need for philosophical speculation. Logic and reasoning
are two methods for unraveling philosophical issues. Creative think-

ing—conceiving new possibilities, perceiving unusual relationships,
and exploring new intellectual frontiers—combines personal insight
and critical speculation to generate innovative ways of thinking about
and solving philosophical problems.

Webster's Unabridged Dictionary defines philosophy as "...the univer-
sal science which aims at an explanation of all the phenomena of the

universe. .. [it is] the collection of general laws or principles under
which all the subordinate phenomena or facts relating to a subject are
comprehended." Giver, this definition, educators are understandably
wary of tackling philosophy ir. the classroom. It is the type of sub-
ject that wreaks havoc with the curriculum; it is undefinable, non-
testable, complex, and vague. Yet, the rewards of discussing phil-
osophy with young students, especially gifted ones, can be great.
Philosophy gives stuaer.ts a chance to think about relevant issues that
underlie several of their school subjects, and gives teachers the
opportunity to think along with students about subjects of genuine
interest and in considerable depth.

Despite the haziness of philosophy's definition, educators are begin-
ning to teach the subject in elementary and middle schools, using new
ways of thinking about the subject which involve a process approach.
Two prominent thinkers in the field of precollege philosophy have
emerged: Matthew Lipman, author of Institute for the Advancement of
Philosophy for Children, and Gareth Matthews of the University of Mas-
sachusetts at Amherst. Before delving into their materials, it would
be helpful to think first about what "a process approach" means.

Grant Wiggins, in his article entitled "The Place of Philosophy in the
High School Curriculum," calls philosophy a "disciplined thoughtful-
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ness." This idea can be expanded to provide a provisional defini-
tion: Philosophical inquiry is a disciplined thoughtfulness about
foundational issues and ideas. A foundational issue or idea is one
that lays at the root of thought or argument. For example, if you are
comparing historical accounts of the civil war in social studies, the
foundational issue might be the reliability of historical evidence,
and, possibly even more deeply, the question, MHow is it possible to

be sure of anything that has happened in the past, and what do we use
as criteria for certainty?"

Gareth Matthews, in his book Philosophy and the Young Child, provides
the following example:

Jordan [five years old], going to bed at eight one evening,
asked, "If I go to bed at eight and get up at seven in the
morning, how do I really know that the little hand of the
clock has gone around only once? Do I have to stay up all
night to watch it? If I look away even for a short time,

maybe the small hand will go around twice."[1]

Jordan might be worried about not having enough evidence to really
know what time it is. or he might be puzzling about applying generali-
zations from observed periods to unobserved ones. Despite his young
age, it appears he is thinking about problems in the theory of knowl-
edge (epistomology ) that have been puzzling philosophers for ages. One
might answer Jordan by reassuring him that the clock does not make
mistakes, and stop the conversation there. In the right circum-
stances, however, Jordan's questions create a wonderful opportunity to

practice critical and creative thinking about the problem of knowl-
edge. Thinking critically, one might ask Jordan about what kinds of
tests could be devised for checking the accuracy of the clock. How
many times must the clock be right in order to make a reliable predic-
tion about its accuracy in the future? Would a guarantee from the
manufacturer be sufficient to ease Jordan's doubt? Thinking creative-
ly, one might ask Jordan to suppose that this sort of time telling is

unreliable. What would that change in our daily lives? In Jordan's
life? Are there other ways to tell time? In a classroom setting, a

discussion that involved these kinds of questions would be a "disci-
plined thoughtfulness about a foundational issue." The question, "How
can we really know....?" can not always be answered, but while consid-
ering an answer, students can gain valuable knowledge about the way we
think, and the criteria we use for making judgments.

Critical thinking in philosophy develops and analyzes reasoning. Crit-
ical thinking skills—analysis of information, induction, deduction,
etc.—are the philosopher's tools for excavating and evaluating ideas.

[1] Matthews, Gareth B., Philosophy and the Young Child, Harvard Uni-
versity Press. Cambridge, Massachusetts: 1980. p. 2.
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Creative thinking locates or creates the idea to explore. It asks the

crucial philosophical question, "What if ?" and imagines new possi-

bilities, continually extending and challenging the scope of intellec-

tual activity.

PHILOSOPHY AND GIFTED AND TALENTED STUDENTS

What makes philosophy especially suited for gifted and talented stu-

dents? Each teacher who explores philosophy with students will prob-

ably develop reasons of his/her own. However, to this author, two

reasons seem particularly important.

Firstly, many traits that are characteristics of gifted students are

also characteristics of philosophers. Gifted students are known to

have curious minds, the tendency to think independently, high toler-

ance for ambiguity, and persistence in pursuing a difficult problem.

Good philosophers also have these qualities.

Curiosity
A curious mind does not accept the world at face value. For example,

a curious mind puzzles about whether robots can think, if animals have

a concept of "tomorrow," whether time has a beginning and an end, or

if yesterday's events can really tell us anything about today.

Independent Thinking
Talking about unexplored subjects is not everyday fare. Discussion
requires some risk taking and, often, some reevaluation of one's own

positions and principles.

Ambiguity and Persistence
Philosophical questions are not always easy to answer, and, in fact,

the questions themselves usually need to be clarified and restated.
Question clarification is an important critical thinking skill that is

essential in philosophy. One must be able to tolerate ambiguity, in-

def initeness, and often confusion. But persistence in questioning,
reasoning, and imagining may yield exciting results; thinkers who per-
severe gain a new awareness of how people think, a deeper understand-
ing of language and perception, and a new appreciation of other peo-
ple's ideas and opinions.

Secondly, teaching philosophy to gifted children results in a special
kind of relationship. Philosophy permits teachers and students to
explore together difficult and provocative ideas, and lets them become
true partners in learning. The puzzles that philosophers pose are
intrinsically interesting to open-minded thinkers of any age. As the
following material illustrates, young students can bring relevant and
profound insights to philosophical issues, based on clear and well-
thought-out reasoning. The teacher's role is to stimulate and guide
thinking. (S)he does not need to have all the answers, nor even all
the questions.
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PHILOSOPHY FOR CHILDREN CURRICULUM

"Strip away from traditional philosophy its formidable terminology,"
says Matthew Lipman, founder of the New Jersey-based Institute for the
Advancement of Philosophy for Children (IAPC), "and what remains? A

wealth of ideas [which can be rephrased in children's own words] and
the discipline of logic. "[2]

Lipman believes that you do not need the fancy labels in philosophy

—

metaphysics, aesthetics, epistomology , etc.— to think about tradition-
al philosophical subjects. Philosophical inquiry is something at
which children turn out to be particularly adept.

IAPC has published the most comprehensive precollege philosophy cur-
riculum to date, the "Philosophy for Children Curriculum." The grades
3-12 curriculum includes student texts and instructional manuals. Each
grade has a philosophical "novel" in which fictional characters of the

same grade level engage in philosophical discussions and activities.
The accompanying instructional manual provides additional questions,
activities, and exercises that correspond to the issues raised in each
chapter of the novel.

The general aim of the book, says Lipman, " [is to] promote the forma-
tion in the classroom of a community of inquiry such as is modelled
already in the novel. "[3] The specific aims of the program are four-
fold.

• Development of reasoning ability
• Development of creativity
• Personal and interpersonal growth
• Development of echical understanding

The curriculum emphasizes the compatability of logical reasoning and
creative ability. Lipman believes that by emulating the discussions
of characters in the novel, students will develop and sharpen their
own reasoning abilities, and, with the aid of the activities in the

instructional manuals, use their imagination to extend the scope of
their reasoning to a variety of issues and problems relevant to their
own lives. Also, claims Lipman, as students discuss, analyze and re-
flect together, they will develop a heightened awareness of one anoth-
er's personalities, values, and interests. "This increased sensitiv-
ity," Lipman asserts, "is one of the more valuable by-products of
classroom communication. Unless children have some insight into the

[2] "Philosophy for Children Curriculum," Institute for the Advance-
ment of Philosophy for Children, Montclair State College. Mont-
clair, New Jersey, p. 1.

[3] Ibid., p. 65.
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nature of the individuals with whom they share their lives, they are

not likely to make sound judgments regarding them."^] In the same

spirit, students are encouraged to apply the critical and creative de-

cision-making process to issues in their own lives.

HARRY STOTTLEMEIER'S DISCOVERY

The keynote novel in "Philosophy for Children Curriculum" is Harry

Stottlemeier's Discovery (grades 5-6). The name "Harry Stottlemeier"

is a word play on "Aristotle," the philosopher who invented syllogis-

tic logic. This novel, and its accompanying instructional manual, was

the first one to be written at IAPC, and has served as a model for the

rest of the series.

Harry and his classmates are introduced to philosophy by Harry's inad-

vertent "discovery" of one of the basic rules of syllogistic reason-
ing. Harry is startled out of a daydream when his teacher asKS him
the question, "What has a long tail and revolves around the sun once
every seventy-seven years?" Snapping to attention, Harry tries to

think quickly. He remembers having heard earlier the statement "all

planets revolve around the sun," so he answers "a planet." He is, of
course, wrong. The correct answer is Halley's Comet. Later, reflect-
ing on the class and his embarassment at being caught daydreaming,
Harry discovers that a sentence that begins with the word "all" cannot
necessarily be reversed and remain true. All planets may revolve
around the sun, but it is not true that all things that revolve around
the sun must be planets. Harry excitedly shares his discovery with
his classmates, and the novel takes off from there.

The first theme taken up is the idea of "discovery." "What is unusual
and surprising," the instructional manual notes, "is that the book
begins with a discovery by a child , and it is not a discovery of a

thing, but a discovery of an idea... this raises the question, did
Harry 'discover' an idea or did he 'invent' it?"[5]

What is the difference between a discovery and an invention?
Christine Bedford, a fifth grade teacher at the Joshua Eaton School in

Reading, has been using "Philosophy for Children Curriculum" for the
last ten years. She suggests the following brainstorming activity as
one way to further explore this theme.

As a whole class, brainstorm several things that have been
discoveries, and several things that have been inventions.
Make a "not sure" column for items you do not yet know how

[4] Ibid., p. 66.

[5] Ibid., Instructional Manual, Harry Stottlemeier's Discovery, p. 5.
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to label. When you are finished brainstorming, categorize
the items in both lists. Are there certain kinds of things
that tend to be invented and other things that tend to be

discovered? (Could Columbus have "invented" America?)

THINKING ABOUT THINKING

"Thinking about thinking" is an important aspect of philosophical in-

quiry, and is a main focus of "Philosophy for Children Curriculum." As

the fictional characters think, reflect upon, analyze, and discuss the

various issues raised in the novel, they engage not only in logical
reasoning, but also in thinking about their own thinking processes.

Thinking about thinking can occur in many classroom settings. Often,
we assume students know the difference between an individual thought
and a specific thought process. For example, when we ask them to "be
logical," "be imaginative," or "be creative," we are relying on their
ability to identify and employ a specific set of thinking skills. But,

how often do we give them a chance to really practice thinking about
thinking? The following exercise, taken from the manual, is designed
to help students think* reflectively. The questions are sequenced
first to remind children of their thoughts, and then to help them
think about having thoughts. Because of this sequencing, the manual
stresses asking these questions fully and in order.

Discussion Plan: Thinking about Thinking[6]

1. What happened to you a year ago that you can remember right this
minute?

2. What was the earliest thing in your life that you can remember?

3. Is there one memory that is unforgettable?

4. Have you ever wondered why you remember?

5. Which do you prefer, imagining or remembering?

6. What have you wondered about in the past 2^ hours?

7. Have you ever wondered why you wondered?

8. At this moment, right now, what are you thinking of?

9. Do you have favorite thoughts?

10. Are your thoughts in color, or in black and white?

11. Can you take a thought apart, the way you can take a watch or
sentence apart?

[6] Ibid., p. 9
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12. When you're unhappy, are your thoughts also unhappy?

13. Do you ever think about your own thinking?

14. Right this minute, can you completely stop thinking?

15. Do you think when you're asleep, or only when you're awake?

16. Is it easier to think when you're taking a test or when you're
taking a bath?

17. Do you sometimes think of more than one thing at a time?

18. Do you sometimes have strings of connected thoughts that move
through your mind like connected railway cars?

19. Is there a difference between having thoughts and thinking?

20. Dc you prefer to read about reading, write about writing, talk
about talking, or think about thinking?

LOGICAL REASONING

Syllogistic logic is introduced by analyzing the language of Harry's
discovery

:

>>>> All planets revolve around the sun = TRUE

But, if you: reverse the sentence....

:>>>/ All things that revolve around the sun are planets = FALSE.

"Real-life" students, by experimenting with subject-predicate reversi-
bility, are encouraged to continue to explore the structure of logical
statements. Teachers can easily generate examples of their own, such
as

:

• All toothaches are painful = TRUE
Ail painful things are toothaches = TRUE or FALSE?

• All beagles are noisy = TRUE
All noisy things are beagles = TRUE or FALSE?

• All unicorns are imaginary = TRUE
All imaginary things are unicorns = TRUE or FALSE?

These activities naturally lead to more complex syllogistic rea-
soning. Does the same rule of nonreversibility apply to sentences
beginning with the word "no?"

• No umbrellas are snowmen = TRUE
No snowmen are umbrellas = TRUE or FALSE?

• No babies can fly = TRUE
No flying things are babies = TRUE or FALSE?
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RELEVANCE TO REAL LIFE

""Philosophy for Children Curriculum" tries to incorporate reasoning
and philosophical content into real-life situations with which chil-
dren will be familiar. The following excerpt from the text illus-
trates the flavor of the novels. Jill, a classmate of Harry's has
thrown a slumber party for the girls in her class.

"There's a tune just keeps going through my head," said

Jill. "We have it at home on a record, and my brother
keeps playing it. It's called 'Saucer's Appendage,' or

something like that." Fran corrected Jill with a grin:

"The Sorcerer's Apprentice." Jill laughed at her own mis-
take. "Anyhow," she went on, "it's like I'm haunted by

that tune.

.

."[7]

The girls go on to compare stories of thoughts that have stuck in

their minds. They wonder if thoughts "haunt" you because of the mem-
ory of a strong impression, like a relative's death. But, Laura disa-
grees.

[Laura] When I see the moon, it's because the moon is out
there, making me see it, right? And in my mind just now I

heard your voice because you were speaking to me. So I

think' that the thoughts that are in my mind are caused by

things that are outside my mind.
[Jill] That's ridiculous. There are all sorts of imagin-
ary things that are only in my mind, and there's nothing
like them outside at all.

[Laura] Like what?
[Jill] Like--weli--vampires, and elves, and Frankenstein

- monsters.
[Laura] Okay. It's true I don't believe in elves and
monsters ... .but even with elves and monsters, there are
real people who make them up and tell us about them, and
make us think of them.

[Fran] Laura, you Keep talking about what's in your mind,
and what's net in your mind. But what's a "mind?" And how
do you know you have one? [8]

Teachers who have used this curriculum agree that students are able to
relate to this type of dialogue. After discussing the difficulty of
knowing what a mind is, one sixth grade gifted and talented class was
asked to brainstorm some different uses of the word "mind." Here are
some highlights from the list:

[7] Ibid., pp. 27-28

[8] Ibid., pp. 27-28.
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I don't mind if I do

I changed my mind
mind boggling
simple-minded
narrow-minded
mindless
frame of mind
peace of mind

mind your mother
mind your brother

mind yourself
mind your own business

keep your mind on your work

lose your mind
blow your mind
mind over matter

Several follow-up activities are suggested by this exercise.

• Different uses of the word can be categorized and ana-

lyzed.

• The definition(s) in natural language can be compared to

and contrasted with a dictionary definition.

• Phrases can be interpreted literally as a starting point

for creative visualization. (If he changed his mind,

what did he change it into?)

Some stimulating questions about the mind are also included in the

instructional manual.

• When you think, do you think in words or images (pic-

tures) , or both?

• When you are playing in the school yard, are there times
when you have no words or images in your mind, and yet

you feel you are thinking with your body?

• Would you rather think about your own thoughts, or other
people's thoughts?

• Are there creatures that have brains but no minds?

• How do you know you have a mind?

• How do you know other people have minds?

Students tend to be intrigued with these types of questions. When

Julie (eigr.tr. grade) is asked whether she thinks in words or images,

she pauses for a minute, then declines to choose either category. She
says that thinking is not really just a word, or just a picture.
"Thoughts," she says, "are like a bubble floating across your brain
that suddenly pops—poof—and then you know something." Her statement
raises the issue of the mental representation of knowledge. Many
professional philosophers and scientists share Julie's concern; few
express it as clearly.

ONE TEACHER'S EXPERIENCE

Christine Redford, author of the "mind" activity, has been using
"Philosophy for Children Curriculum." almost since its inception, with
gifted students and in the regular classroom. Usually, she uses it



Precollege Philosophy • m

for three one-half hour periods a week during reading class. Even
when she is not following the curriculum, however, she finds uses for
variations on the exercises from the instructional manuals throughout
her classes.

Christine was initially drawn to the program because it seemed to

encourage the transference of critical thinking skills across varied
disciplines. She found that students were able to think analytically
in math, yet unable to apply the same critical skills, such as cate-
gorizing information and recognizing arguments, to reading.

"As a teacher," says Christine, "I carry philosophy over into all my
subject areas." Reading these novels can encourage students to

analyze language in the same way as they might analyze a math problem.
They become more careful with their questions in all subjects—careful
about what they are saying and careful about tne logical conse-
quences. "

The exercises involving the reversibility of subject and predicate are

a good example. "I've heard kids correct their classmates for saying
'he's always picking on me,'" Christine explains. "'What do you
mean,' they'll ask, 'by always?'"

Christine believes that "Philosophy for Children Curriculum" allows
each child to achieve to his/her own ability. Thus, it suits gifted
students in either mainstream or pull-out classes. Christine has used
the program successfully in both instances.

"When kids really think," she points out, "they have that eureka!
feeling. As teachers, we are not always aware of it, and sometimes we

water down that experience. With the Lipman material, gifted kids
really get a chance to have this experience."

Lipman makes this same point when he introduces Harry by way of a

"discovery." Children do think, do query and philosophize, and can

get the same good feeling of excitement and accomplishment from think-
ing as adults do. This is more likely to occur when teachers provide
an environment where thinking is encouraged for its own sake, rather
than for the sake of the right or wrong response. Gifted students,
with their characteristically high level of motivation, avidly par-
ticipate in discussions that value, probe, and develop each individ-
ual's thoughts and opinions.

Naturally, the role of the teacher is central. A teacher must be able
to ask questions and guide discussions about foundational issues
without being too directive. That's not to say that a teacher cannot
have opinions. (S)he can and should express an opinion when appropri-
ate, but the classroom spirit should be one of open and exploratory
inquiry, where each idea is evaluated according to its merits, not its

author.
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In answer to whether any special training is needed to use this
material, Christine answers, "you really don't need a specific back-
ground. What you have to do is read the material, and think about
it. The teacher's manual is the most valuable resource, because it

can be used in many ways. It teaches teachers how to ask the right
kinds of questions. .. .what the important issues are. You must be

flexible to make the best use of the material, but mainly you have to

know how to have a good discussion."

And the risks? "Well," says Christine, "you must make a decision
about what's the most important thing to you as a teacher. For me,

it's to teach the kids how to analyze, and think for themselves." She
pauses a moment, then laughs: "You know, kids will question you, too,

and you have to be prepared to take it!"

For additional information on "Philosophy for Children Curriculum,"
contact

:

Institute for the Advancement of Philosophy for Children
Montclair State College
Upper Montclair, New Jersev 070^3
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GARETH MATTHEWS: PHILOSOPHY AND THE YOUNG CHILD

Gareth Matthews, professor of philosophy at the University of Massa-
chusetts at Amherst, is author of several books and articles on phil-
osophy and children. His conversations with children have led him to
believe that thinking philosophically comes naturally to them, and his
observations have caused him to reject much of Piaget's theory of
children's intellectual development.

The world, Matthews points out, can be a complex and puzzling place.
As adults, we frequently abandon attempts to think philosophically
about the world's complexities. Children, on the other hand, with
their characteristic curiosity and openness, are often surprisingly
receptive to some intriguing philosophical ideas.

Children tend to think hard about the meaning of words. One example
of this receptivity is the idea of language and meaning. They
question the fact that language can often be ambiguous; words often
have two seemingly opposite senses or denote two different states of
affairs. The wora "crazy," for instance, is used to describe mental
illness, as well as to express extreme appreciation ("I'm really crazy
about that new hit video!"). In current adolescent slang, "bad" means
"good." Bright children may wonder how words get their meaning in the
first place, and how that meaning gets communicated. In deciding what
word to use, you might point to that thing over there and say "chair,"
but how will others know that you are not really pointing to the color
of the chair, or its legs or fabric. Philosophers call this the "am-
biguity of ostension," or the difficulty of showing meaning through
pointing. And there are other problems with language as well. How
can one really .know what a certain color is? You and I might call the
same thing "green" because we have both been taught to associate all
things of a similar hue with that label, but how do I know that what I

see as green, you don't actually see as yellow?

These kinds of issues intrigue children as well as adults, and they
are certainly ideas which concern professional philosophers, and have
linguistic implications in many fields.

Matthews' books include examples of children puzzling about language,
as well as examples of other philosophical queries. In his book
Dialogues with Children, Matthews discusses a wonderful conversation
among six-year-olds, taken from Vivian Paley's Wally's Stories. The
following exchange occurs after Ms. Paley's class has planted lettuce
seeds.

[Eddie] How do we know it's really lettuce seeds?

[Teacher] The label says "Bibb lettuce."

[Eddie] What if it's realiv tomatoes?
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[Teacher] Oh. Are you wondering about the picture of

tomatoes with the lettuce on the packet? It's just an

idea for salad, after the lettuce comes up.

[Warren] They might think they're lettuce seeds and they

might not know.

[Earl] Maybe the seeds look the same as something else.

[Teacher] Do you think they could make such a mistake?

[Lisa] Just bring it back to the store if it's wrong.

[Deana] The store people didn't even make it.

[Eddie] You have to take it back to the gardener.

[Deana] Maybe they printed a word they wanted to spell the

wrong way. Maybe they mixed it up.

[Eddie] They could have meant to put different seeds in

there and then they turned around anc went to the wrong

table.

[Wally] The wrong part of the garden. The tomato part.

[Warren] So in case it's not lettuce it could be tomatoes!

Matthews points out that Eddie's question is about evidence and the

warrant for knowledge. How can we be sure that what we are told,

verbally or visually, is correct? Once Eddie raises the problem, the

rest of the class is anxious to join in with additional reasons why

the seed might not be a lettuce seed. The children are thinking crit-
ically about information they have been given (the picture of tomatoes
on a lettuce seed package). They are analyzing information, exploring
the notion of evidence, and developing criteria for reliability.

Inspired by this conversation, Matthews posed the problem of evidence
and lettuce seeds to a group of musically gifted students in Edin-
borough, Scotland. (Dialogue with Children is an account of Matthews'
year-long work with these students.) After the children discussed the

problem for a while, the idea in logic of "sufficient conditions" was
introduced. Technically, a sufficient condition occurs when anything
that is the case of "A" is the case of "B." For example, jumping off
the Empire State Building is a sufficient condition for dying,
although it is not a necessary one; there are other ways to die. On
the other hand, oxygen is a necessary condition of life, but not a

sufficient one. Other things, such as food and shelter, are necessary
as well

.

A sufficient condition is the first term in a conditional statement
(if "A," then "B"). If I jump off the Empire State Building, then I

will die. After a brief explanation, Matthews asked his students what
a sufficient condition for the statement "I know that the seeds in

this packet are lettuce seeds" might be. Two suggestions were "plant
ail the seeds" and "see what grows." If lettuce grows, then I'll know
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that the seeds are indeed lettuce seeds. Or, choose a sample and ac-
celerate the growing conditions; make a prediction based on the re-
sults (an experimental approach). Lastly, simply trust in the author-
ity of the label makers. I_f it says "lettuce seeds," then it must be
lettuce seeds (an uncritical approach). By examining and evaluating
the different suggestions for sufficient conditions, students applied
critical thinking to a difficult real-life problem (the problem of
evidence), and learned logic in the process.

As the above examples illustrate, philosophical ideas exist in many
subject areas, and inquiry into these ideas is appropriate in any cur-
riculum whose objectives include the development of higher level
thinking skills. But, although we consider philosophy to be serious
business, Matthews points out that much of philosophical inquiry
starts as conceptual play and joke making. In fact, Wittgenstein
maintains that "....a serious and good philosophical work could be

written that would consist entirely of jokes. "[10]

Children's conceptual play is an insight into reasoning when their
comments poke fun at the untidiness of our logical or common sensical
expectations. Their "play" can be an insight into language when the

jokes suggest a deeper meaning to everyday usage.

Children's interest in philosophical issues is often signaled by their
laughter at jokes or wordplays. Matthews recognizes this, and asks a

group of his adult students, who were involved in reading stories to

children, to note points in the stories where children laugh, and to

return to those passages later for discussion. In Philosophy for the

Young Child, Matthews cites this example from Winnie the Pooh:

•One passage that caused the children to laugh was the one
in which Piglet's Grandfather is said to have two names,
"in case he lost one." My students asked the children if

they had two names and if the reason they had more than one
was that they might lose one.

"No, you can't lose your name," everyone said. Every-
one, that is, except Adam. "What if you forgot it?" asked
Adam, suggesting that one way to lose a name might be to

forget it.

"Well then," replied Jennifer, apparently somewhat
annoyed at Adam's suggestion, "you could ask your brother."
Adam wasn't satisfied. "But what if he forgot it?" Adam
persisted mischievously. "Well then...," Jennifer's re-
sponse trailed off into silence. [11]

Adam is enjoying the joke of being separate from one's name while

[10] Malcom, Norman, Ludwig Wittgenstein: A Memoir, Oxford University
Press. London, England: 1958. p. 29.

[11] Matthews, Gareth B., Philosophy and the Young Child, Harvard Uni-

versity Press. Cambridge, Massachusetts: 1980. pp. 62-63.
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exploring the significance of names. How important are they? What

would happen if you really did lose your name? Would you still be

"you?" And what if you did not have a name in the first place, could

you "find" one?

Lewis Carroll, another philosopher who appreciates conceptual playful-
ness also thinks about the meaning of names.

"Don't stand chattering to yourself like that," Humpty

Dumpty said. "Tell me your name and your business."
"My name is Alice, but ..."

"It's a stupid name enough," Humpty Dumpty interrupted

impatiently. "What does it mean?"
"Must a name mean something?" Alice asked doubtfully.

"Of course it must," Humpty Dumpty said with a short

laugh. "My_ name means the snape I am--and a good handsome

shape it is too. With a name like yours, you might be any

shape, almost. "[12]

Humpty Dumpty is associating meaning with shape. This is a humorous
point of view, but somehow logical when you consider onomatopoeia,
wren words sound like the thing they denote. Some issues children
puzzle about include: How do words get their meaning? What might a

language of sounds and shapes be like? Why do humans have language?
What might have caused it to come about?

These are some of the philosophical issues children think about, and
to which Matthews encourages adults to be sensitive. Although he does
not write curriculum for precollege philosophy, Matthews does occa-
sionally consult for programs for gifted and talented students. He

teaches courses and workshops for adults, and has worked directly with
gifted students in several systems, including Newton's Advance Chal-
lenge Program and Greenfield's program. For example, in the fall of
1985, Matthews will teach a course for gifted middle school students
at Greenfield Community College (a free service for eligible Green-
field children). His course description is:

In Ozma of Oz by Frank Baum, the mechanical man, Tiktok, is

said to think, speak, act, and do everything but live. If
you want to join this group and discuss interesting, but
hard, questions like "Could a robot think?" write a brief
answer to that question and send it in with your applica-
tion for this workshop.

[12] Carroll, Lewis, Through the Looking Glass. Puffin Books, Penguin
Books. England: 19*46. pp. 268-269.
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Teachers interested in critical and creative thinking will find Mat-
thews' work a rich resource. He shows how to engage students in

higher level thinking while discussing subjects of genuine philosophi-
cal interest and substance. No prior background in philosophy is

needed to enjoy Matthews' work, except a naturally curious mind, and a

willingness to consider one's notion about what children think about
in a new light.

For additional information, contact:
Gareth Matthews
University of Massachusetts
Department of Philosophy
Amherst, MA 01003
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SUGGESTIONS FOR TEACHERS

If, after reading this section, you still are not sure exactly what
the definition of philosophy is, that should not deter you from get-
ting a philosophical discussion going in your classroom. Unlike other
subjects, such as biology, which can be defined without being prac-
ticed, philosophy must be practiced in order to be known. Just as
critical and creative thinking is recognized by its method rather than

by its content ("thinking" can be about almost anything), philosophy
is an inquiry into the foundations of many ideas or experiences. The

best way to discover what philosophy is, is to plunge right into phil-
osophical inquiry, even if you are unsure where the inquiry might
lead. Gifted students make great partners in learning!

Here are some suggestions for getting a philosophical discussion going
in your classroom.

1. Lister, closely to what children say. Note which ideas they laugh

about, and what sorts of things puzzle them. Several issues are

raised in children's day-to-day lives that can be explored philo-
sophically. On the playground, the complaint often heard is so-
and-so "didn't play fair." What is "fair play?" Is it just fol-
lowing the rules? Are there times when fair play involves
stretching the rules? (Perhaps the batter in a Softball game has
stumbled and hurt herself after swinging at a particularly fast
pitch. Would giving her a second chance, even though it is not in

the rules, be an example of fair play?)

Sometimes we talk about children's rights, or the right to free
speech. What is a "right?" Who decides what they are? Do all
people have therr? If children have a "right" to an education,

• whose duty is it to provide the education? If we have a "right"
to free speech, does that mean we can say anything whenever we
want?

Children hear many different stories of "beginnings," from the
beginning of the universe, to the beginning of the revolutionary
war. Does everything have a beginning? Time? Space? Light? Is

there a difference between asking how the world began, how ideas
begin, and how Massachusetts began?

2. Use provocative pieces of literature to start discussions. Some
stand-bys are Alice in Wonderland by Lewis Carroll and The Wizard
of Oz series by Frank Baum, both of which present traditional
philosophical issues in language that children understand and
enjoy. Even if the complete curriculum is not used, excerpts can
be taken from "Philosophy for Children Curriculum," or questions
and activities can be taken from the PCC instruction manuals.

Excerpts can be taken from "grown-up" books as well, and read to
children to stimulate discussion. Everyone has their -favorites--
one bit this author has enjoyed is using the opening of Walker
Percy's Lost in the Cosmos--The Last Self-Help Book. Percy asks
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us to imagine that we are looking through a telescope, observing a

planet with a red spot on it and several moons. After consulting
a book on astronomy, we correctly i'dentify the planet as Jupiter.
He then asks us to imagine that we are "Ariess", reading our
horoscope in the newspaper. We agree that we match the account of
an "Aries personality," then suddenly realize we have read the
Gemini column instead. We find the "Aries" column, and, though
the description is entirely different, we again agree that it is

an accurate description of our personalities. In fact, we
recognize ourselves in all twelve of the astrological signs.
"Why," Percy asks, "is it that you can recognize and identify the
planets Jupiter and Venus after reading a little and taking one
look, yet have so much trouble identifying yourself much better
than you know Jupiter or Venus?" [13]

Knowledge presents some intriguing problems. What is the dif-
ference between knowing an object and knowing a person? What is

the difference between knowing your best friend and knowing
yourself? Students naturally have a vested interest in knowledge,
and they can provide some interesting examples of their own that
will enrich philosophical discussion.

3. Most importantly, ask yourself about what you have wondered--what
puzzles or intrigues you ! Interest is infectious. If you want to

explore an issue, and you are willing to admit that you are not
sure of the answer, enlisting a student's help in the inquiry may
produce results that surprise and delight both of you.

For further reading about precollege philosophy, see "Thinking," a

quarterly journal about philosophy and children, published by the In-

stitute for the Advancement of Philosophy for Children, Montclair, New
Jersey. Both Matthew Lipman and Gareth Matthews are regular contribu-
tors .

[13] Percy, Walker, Lost in the Cosmos

—

The Last Self-Help Book
Washington Square Press, New York: 1983. p. 11
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V. CRITICAL AND CREATIVE THINKING:
EXAMPLES AND ACTIVITIES

CRITICAL THINKING

An essential aspect of critical thinking is analyzing and evaluating
claims to knowledge. A claim to knowledge simply is a statement or

piece of information that asserts something. Some sample claims are:

"It's raining outside." "My favorite color is blue." "Gifted stu-

dents deserve special attention." Sentences that are not claims to

knowledge include questions, "Where am I?" "How far must I go?" and

imperatives, "Get lost." "Be kind to animals." Students should be

able to recognize claims to knowledge, and distinguish between dif-
ferent kinds of claims.

To evaluate a claim, we need to know two things: the kind of claim
being mace, anc what is needed to provide support for it. Consider
these three statements.

1. In New England, everyone's mood improves in the spring.
2. All aunts that live in Boston are female.

3. All you need is love.

Each of these statements assert something, but they are different
types of claims, and therefore require different types of support. Of
course, many claims are made that are not supported. This does not
mean a claim is necessarily false (or true); it just means that, if we

want to critically evaluate a claim, we first must decide what type it

is, and then what kind of support would be appropriate.

In the above example, the first sentence is a generalization made from
an observation based, presumably, on the observer's experience. It

aoes seem true that in this part of the country, everyone feels a lit-
tle better when it is springtime, but what kind of evidence would we

need to really oe certain that the statement is a warranted generali-
zation? (Note: the statement does not say "I feel better..."; it

claims that everyone aoes.) First of all, we might recall our obser-
vations of past seasons and make our own generalization. We could
conduct a survey of a cross-section of New Englanders, or there might
already be relevant scientific information. For example, recently
there has been extensive research on the pineal gland, the area of the
brain that regulates animals' inner clocks, accounting for birds
migration, bears hibernating, and, apparently, people's seasonal mood
swings.

Whichever tack we choose, the evidence we gather from our investiga-
tion provides reasons to either accept or reject an initial claim. The
type of evidence needed to prove or disprove a claim is empirical; it

has to do with the investigator's own experiences, observations,
and/or experiments. At least one of the investigator's senses is em-
ployed; empirical evidence always is read, heard, seen, touched, or
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tasted. The statement "In New England, everyone's mood improves in
the spring" is an empirical claim, and therefore can be supported by

empirical information. A definition of an empirical claim is: a

claim that purports to describe something in our world of experience,
and which can be evaluated only by examining appropriate empirical
evidence.

In addition to being appropriate, evidence also must be sufficient to
warrant certainty about an empirical claim. A child makes the state-
ment, "Women drivers have more accidents than men." When asked for a

reason, the child claims that he's been in accidents when his mother
or a friend's mother was driving, but never when his father was driv-
ing. This reason seems like a good one, but the evidence on which it

is based may be too selective. The child may be in cars with women
much more frequently than he is with men. Also, conditions may vary.
Women may drive him around town in stop-and-go traffic (to school,
soccer practice, etc.), while men may have driven him only on long
trips. When evaluating empirical claims, it is important to seek out
and consider as much relevant evidence as feasible.

When claims to knowledge are strung together, and some claims are
cited as reasons for asserting others, this is called an argument. To
accept one claim as true because you think it is well supported by

another claim is called making an inference. Making inferences is the

kind of reasoning appropriate to evaluating empirical claims. What we

call an argument is simply a verbal or written record of reasoning.

Not all claims can be inferred from empirical evidence. The claim
"All aunts that live in Boston are female" is a logical claim. It is

true by definition. A necessary condition for being an "aunt" is

"being female." If we consulted the city records and found that, in-

deed, all people listed as aunts were female, the evidence may be

true, but it is irrelevant to the kind of claim being made. A logical
claim must contain witnin itself the necessary conditions for

assessing its truth-value. No empirical evidence is relevant.

Other examples of logical claims are "All hedge hogs are animals,"
"2+2=U ,

" and "all animals need oxygen to live." No empirical observa-
tions are needed to know that these statements are true. The truth of
logical claims is determined solely by employing the rules of mathema-
tics or deductive reasoning, It cannot be true that there exists a

nonfemale aunt, or a nonanimal hedge hog, just as it cannot be true
that 2+2=7.

Deduction is the only appropriate support for logical claims. An

argument that is necessarily true, and that does not rely on empirical
evidence to connect its premises, is a deductive argument. Here is an

example:

Premise: All hedge hogs are animals.

Premise: All animals need oxygen to live .

Conclusion: All hecge hogs need oxygen to live.
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If "hedge hogs" are a, "animals" are b, and "things that need oxygen
to live" are c, the form is: All a are b, all b are c, therefore, all
a are c.

Often, claims to knowlege are empirical, but connected in such a way
as to be necessarily true. These arguments are also deductive:

Premise a: If pigs had wings, then they could fly.

Premise b: My pig has wings .

Conclusion c: My pig can fly.

The presence of the conditional "If . . . then. .
." indicates a necessary

condition. The rule is: If a, then b; given a, therefore b. The
claim "my pig has wings," however, is an empirical claim. You deter-
mine whether or not it is true!

The rules of logic check whether we have performed logical operations
correctly, i.e., if the argument form is valid . Empirical evidence
determines whether or not an empirical premise in an argument is true .

A good argument is a combination of valid form and true premises.

In addition to empirical or logical claims, there are of course real
value claims . The statement "all you need is love" is one way of ex-
pressing one's belief that love is to be valued above all other
things. This value can exist independently of observations based on

experiences, or of conclusions deduced from necessary truths. But
even though the truth of value claims may be subjectively determined,
we can often gain a greater understanding of our values of analyzing
the reasons why we make certain claims. Just knowing moral truths,
even if they are' that "right one," does not mean we are prepared to

face life with ready-mace good value judgments. We are all familiar
with the value expressed by the statement, "honesty is the best
policy." This statement seems like a good moral rule, but there are
probably instances in all of our lives when we have cnosen not to

apply it. Perhaps a suicidal friend demands to know where the razor
blades are. Even if we believe in honesty, we may choose not to tell
him/her, in order to opt for a greater good— the preservation of a

human life. Although we tend to state values in absolute terms, we
often treat them as rules of thumb—something by which to go in most
cases. If there are exceptions to certain rules, it is important to
know which rules, and under what circumstances. This is the task of
critical thinking.

Language is imprecise. Good decision making depends on a clear under-
standing of the case. Sometimes a value that appears to be expressed
is really either an empirical preference stated as a value, or an
empirical claim based on a much deeper value. The statement "blue is

a good color" uses the word "good," but is really a statement of the

preference of the observer, based on their experiences. The statement
"children should know the meaning of work" seems to say that hard work

is good for children. In reality though, the work is valued for the
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something children get out of it— a feeling of satisfaction, perhaps,
or a sense of accomplishment that inspires them to continue to apply
themselves in the future. It is possible that two people might
disagree about the statement "children should know the meaning of
work," and, yet, agree that children should do things which give them
a feeling of satisfaction.

Naturally, thoughtful people can truly disagree about certain values,
and not all disputes about values can be resolved. Critical thinking
helps to probe the language with which value judgments are expressed,
to explore from whence they came, and to determine when and how they
are useful in arguments and discussions.

In order to develop the critical skills needed to effectively evaluate
claims to knowledge, students need practice in identifying types of
claims, in determining what kind of support is appropriate for various
claims, and in transforming ordinary language into logical proposi-
tions. The following activity is one way to introduce and develop
these skills.

CRITICAL THINKING ACTIVITY
Determine the kind of claim each sentence is making (empir-
ical, logical, or value judgment).

1. Cats are independent creatures.
2. Mr. Piggy went to market.

3. In order to be elected President of the United States,
you must be at least thirty-five years old.

4. Mozart's music is truly beautiful.
5. Bach was a better composer than Mozart.
6. A rainbow will not bear the weight of a wheelbarrow.
7. To err is human, to forgive divine.
8. A mind is a terrible thing to waste.

9. No reasonable person gets out of bed before ten in the

morning.
10. Most artists cannot explain their work.

Once you have determined the kind of claim being made, read the

list again and decide what kind of evidence or reasons would
support each claim. For instance, what might you do or see to

be sure that cats are independent creatures?

CATEGORICAL STATEMENTS

To analyze sentences, it is sometimes helpful to translate or-
dinary language into simple logical propositions. One way to do
this is to think of the universe as consisting of millions of
different categories. The number of categories is limited only
by your imagination! Categories do not have to be "real;" think-
ing in categories is just one way to organize thoughts in your
mind.
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There can be categories of things, such as "blue things," "big

things," "stars," anc "steamboats." There can be categories of

combinations of things, like "blue stars," "big steamboats," and

"stars that I wish upon." People can be put into categories
too. There are "nice people," "cranky people," "people who live
next door," and "people who ride in taxis."

Categories have relationships with one another. Imagine these
two categories: "things that are animals," and "things that you
like." You could say: "I like all animals," which is another way
of saying that all things that are in the category of animals
are also in the category of things that you like. Or you could
say: "I don't like any animals," which means that no things
that are in the category of animals are included in the category
of things that you like. You might suddenly recall a pet rabbit
you once had, and admit that some animals are not things you
like.

Now, imagine that the letter "A" stands for the category of ani-
mals, and "B" stands for the category of things that you like.

All the stituations that have been discussed can be put in one
of the following four categorical forms.

1. All "A" are "B"

2. No "A" are "B"

3. Some "A" are "B"
U. Some "A" are not "B"

Here is another sentence that can be put into categories: "Smart
people always take umbrellas with them when it's raining." There
are two categories in this sentence: "smart people" and "people
who take umbrellas with them when it's raining." How are the
two categories related? If smart people always carry umbrellas
when it rains, then one of the characteristics of being a smart
person is taking an umbrella with you when it rains. So, trans-
lated into the logic of categorical forms, the sentence reads:
"All smart people are people who take umbrellas with them when
it rains." If "A" stands for the category "smart people," and
"B" stands for the category "people who take umbrellas with them
when it's raining," then the sentence can be reduced even
further to "All 'A' are *B.

*

"

With a bit of fiddling around, all the following sentences can
be put into one of the four categorical forms noted above. See
what you can do!

1. Crocodiles have tears the size of marbles.

2. Cream cheese sandwiches are very nutritious.

3. Nothing logical is ever puzzling.
M. Henry is at home.

5. All that glitters is not gold.

6. Unwholesome food should be avoided.
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7. Most babies sleep a lot.

8. It's not only fools who are parted from their money.

Try making up four sentences of your own, one for each type of
categorical statement.

Here are 12 criteria of critical thinking (R. Ennis, 1962) that
are helpful guidelines to assess critical thinking abilities:

1. Grasping the meaning of a statement.
2. Judging whether there is ambiguity in a line of

reasoning.
3. Judging whether certain statements contradict each

other.
4. Judging whether a conclusion necessarily follows.
5. Judging whether a statement is specific enough.
6. Judging wnether a statement is actually the

application of a certain principle.
7. Judging whether an observation statement is reliable.
8. Judging whether an inductive conclusion is warranted.
9. Judging whether the problem has been identified.

10. Judging whether something is an assumption.
11. Judging whether a definition is adequate.
12. Judging whether a statement made by an alleged

authority is acceptable.

Two additions to this list are:

• Recognizing bias in information.
• Identifying the intent of information, i.e., to sell,

to persuade, to inform, etc.

CREATIVE THINKING

Critical thinking can be evaluated objectively—deductions are either
valid or invalid: inferences are warranted or unwarranted; and
premises are either true or false, or sufficient or insufficient to

support conclusions. Creative thinking, on the other hand, is not as

easily defined; an individual's personal experiences determine what is

a new idea, or what is an unusual connection between ideas. To com-

bine or transform familiar ideas into new ways of thinking or acting,
students first must be able to generate ideas. The more ideas, or the

more unusual the ideas, the greater the possiblility tnat creative
connections will occur. Teaching creative thinking means giving stu-
dents the opportunity to practice generating many new ideas, as well

as practice making unusual connections between familiar ones.

The following section describes some techniques to generate and

combine ideas, along with suggested practice activities to develop
basic creative thinking skills.



56 • Examples & Activities

Fluency

:

Flexibility

:

Originality:

Elaboration:

Brainstorming
Brainstorming is a technique used to generate a large quantity and
variety of ideas. Students are asked to freely suggest several
alternative solutions to a problem—practical ideas, as well as
"crazy" ones—and to withhold criticism and evaluation until a later
time. Brainstorming can be practiced individually (sometimes called
"spinning"), in small groups, or as a whole class. Brainstorming de-
velops the following four creative thinking skills:

The ability to generate a quantity of ideas.

The ability to shift categories of thought, to vary

kinds of ideas.
The ability to conceive of truly unusual ideas or com-

binations of ideas, by society's standards.
The ability to modify and combine ideas to make them

more detailed and effective.

Four ground rules should be observed during brainstorming sessions.
1. No criticizing or evaluating ideas while brainstorming. Ideas

should flow freely, and students should refrain from commenting
negatively or positvely on others' ideas.

2. Wild, crazy, and humorous iceas are acceptable. Sometimes ideas
which seer, bizarre or irrelevant at the time become practical when
seer, later from a different point of view. It is easier to tame
wild ideas than to "beef-up" thin ones.

3. Quantity is cesirable. The more ideas, the greater the chance of
finding something good.

4. "Hitchhiking" is encouraged, i.e., students should express ideas
suggested by someone else's thought.

During brainstorming sessions, ideas should be recorded for all to

see. If done as a whole class, list everyone's ideas on the board; if

done in small groups, ask students to share the task of recording.

Good ideas come in spurts. It often helps to impose a time limit on

brainstorming in order to "fcrce" ideas out. Sometimes, a plateau is

reached after the first five or ten ideas, until students "shift
gears." Take this into account and encourage students to persevere
until the end of the designated time limit.

Here are some simple brainstorming exercises:
1. In 3 minutes, list all the possible uses for a Styrofoam cup. You

can do whatever you want with it: fill it, crumple it, shred it,

etc.

2. What is your favorite color? What are all the different things
you can think of that are this color? List different kinds of
things: thoughts, feelings, moods, etc.
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3. The field of robotics is growing rapidly. Brainstorm all the
potential uses of robots. Be imaginative!

H. Sometimes words have several different meanings. The word "lose"
can mean many different things; e.g., you can lose your keys, lose
your mind, or lose a game. Brainstorm as many different uses of
the word "lose" as you can.

Forced Relationships
Another way to develop creative thinking is to practice "forced rela-
tionships," one type of analogy making. This technique involves com-
paring seemingly dissimilar things and making a creative connection.
It encourages imagination, flexibility, and elaboration. Some ques-
tions that encourage creative comparison making are:

1. How is a smile like cool glass of water? Explain your answer.
2. How is an old sneaker like a city street?
3. What do a jellyfish and a crowd of people have in common?
4. How is your eye like the ocean?
5. Which is more dangerous--a tame lion or a wild spider? Why?
6. Which is more timeless--the universe or a person's lifetime? Why?
7. Which is sweeter--a rose or a sunny day? Explain your choice.
8. Which is bigger--a pyramid or a great idea? Why?

Have fun making up your own questions. Invite students to make up
questions for each other.

Modification Techniques
Creative ideas do not always emerge in perfect, practical form. It is

often necessary to elaborate upon or modify a good idea to make it

really great. SCAMPER is a mnemonic for a list of mental operations
that car help to improve ideas or solutions. Students can become
acquainted with SCAMPER words (a colorful poster on the bulletin board
is helpful), and be encouraged to apply the suggested operations to

their work whenever appropriate.

S substitute
C combine
A add, adapt
M magnify, minify, multiply
P put to other uses
E eliminate
R reverse, rearrange

Most creative thinking activities in the classroom involve writing or
speaking. However, creative thinking can also be expressed in several
ways, and it is important to provide opportunities for students to ex-
plore alternative ways of developing and implementing creative ideas.
The visual arts offer wonderful opportunities for creative expression,
but, because thinking of good ideas often depends on being able to

visualize new uses for familiar objects or materials, even students
not artistically inclined need encouragement in "seeing" creatively.
Curriculum for gifted students should include practice in analyzing,
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manipulating, and reworking visual material. The two activities on
the next page, adapted from the Torrance Test for Creativity,
encourage basic visual thinking by developing fluency, flexibility,
originality, and elaboration.

Creative thinking is expressed through movement, as well as verbally
and visually. We realize this when we are involved in sports,
dancing, and dramatics. Although creative movement activities offer
excellent opportunities to develop basic creative thinking skills,
they are seldom part of curriculum thinking. The creative movement
exercise on pages 60-61 is described in detail so that a teacher with
no prior experience in creative movement can feel comfortable leading
the class.
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VISUAL THINKING ACTIVITY 1

Draw a picture in

parallel lines in

imaginative!

each of the 6 squares below, using the
as many different ways as you can. Be

1

(This activity can se done with 12 or more sets of lines to

achieve greater results.)

VISUAL THINKING ACTIVITY 2: POINT OF VIEW

How many different things might this squiggle be? List as

many ideas as you can. Try to vary your perspective as

much as possible; e.g., it might be a river in the snow as

seen from an airplane, the top of the letter "T," etc.
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CREATIVE MOVEMENT EXERCISE (Led by teacher)

NOTE: Use a drum, handclap, or other sound to achieve "stillness,"
and to signal the end of each exercise.

Warm-up exercises

1. Centering activity to achieve focus, [sitting or standing]

Everybody close your eyes and concentrate on relaxing. First,
relax your head... then your neck... shoulders... all the way down
to your toes.
When you feel relaxed, gently start rocking your body forward and
backward, like a pendulum swinging. Rock slower and slower until
you find your exact center of balance. Now, rock from side to

side. Rock slowly until you find your center of balance again.
Concentrate on this point. Think about how it feels; remember it,

and you can return to it whenever you want. Open your eyes.

2. Form a circle and walk clockwise around the room.

[REMEMBER: make a sound to achieve stillness between each exer-
cise! ]

Walk quickly, as if you're late for school.
Go slowly, as if you have many things on your mind.
Now imagine you're walking in deep mud.

... on slippery ice.

... against a strong wind.

... against a strong, COLD wind.
Imagine you're walking through waist-deep jello.

... through peanut butter.

... on hot rocks.

Mime

1. Pretend you are pulling on a rope in a still photograph.
Visualize an object at the end of the rope.

Now pretend you are pulling in slow motion.
... in fast motion.

2. [Nonverbal exercise, demonstrating give and take.]
Find a partner. Pretend you are each holding the end of a rope.

3. Pretend to open a refrigerator and look inside. Visualize what's
in there, and pretend to eat something.
Repeat the same routine, but pretend someone enters and catches
you eating the frosting off a chocolate cake.

Creative thinking

[Clear a space and put a chair in the center of the classroom. Ask

students to line up on one side of the classroom.]

1. In turn, everyone pass by or go over this chair in an unusual way

[group brainstorming]. Each person must do something different.
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2. Imagine that the chair is hostile. Show this as you pass by.

3. Imagine that the chair is very inviting, but you must pass it by.

h. Imagine that the chair is tempting you with something. You must
choose whether to give in or resist.

5. Imagine that the chair has a secret to tell you. Show this as you
pass by

.

6. Imagine that the chair is an obstacle you must pass through. It

can be anything you want. Try to show what it is by your response
or reaction as you overcome the obstacle.

7. Repeat exercise //1: pass by the chair again in an unusual way.
Do not repeat anything that has been done already.

Transition back to regular classroom

1. Walk in a circle around the classroom. Imagine that you are a cat
exploring new territory.

2. Picture the most pleasant place you can think of, and pretend you
are walking there.

3. Find a comfortable place to stand. Think about the center-of-bai-
ance activity and try to recall your center point. Remain there
for a few seconds. Come alive.

COMBINING CRITICAL AND CREATIVE THINKING

Several basic thinking skills can be isolated for teaching purposes,
but most higher level thinking depends on the integration of critical
and 'creative skills. We have discussed how this works in creative
problem solving and in philosophical inquiry. Below are some addi-
tional sample activities that integrate critical and creative think-
ing.

ACTIVITY 1. Advertising in Our Society

1. Advertising is infamous for faulty reasoning. For example, a
celebrity might endorse a particular product, implying that because
(s)he uses Brand X, you should too. Is the fact that Mr. Superstar
uses a certain brand of toothpaste sufficient reason to believe
that you should too? Some advertisements use pictures to persuade
readers to buy their products. Cigarette ads often portray
healthy, attractive people enjoying smoking. Does this mean that

if you smoke a certain brand of cigarette, you too will be healthy
and attractive?

a. Choose a magazine and find five advertisements that give infor-

mation (verbally or visually) ihat you do not think is sup-

ported. Explain your reasons, and describe what kind of evidence
you would want before believing the claim the advertisement
makes.
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b. Choose any product (pineapples, stereos, vacations, etc.) and
design an advertisement using one of the faulty reasonings you
have identified. See how well you can disguise your faulty
reasoning.

2. Every magazine is geared toward a particular audience. Sports
magazines are devoted to sports fans, photography magazines to pho-
tography buffs, etc. Often, advertisers make generalizations about
the types of people who read certain magazines in order to select
in which magazines they will advertise. For example, car manufac-
turers might note that sports fans are more interested in buying
motorcycles, while photographers may prefer Chevrolets.

a. Choose a magazine and browse through it. Note what kinds of
products are being advertised, and see if you can make a gener-
alization about tne types of persons most likely to read that
magazine. Do they buy computer software? Go on vacations
abroad? Ear frozer. dinners? List your observations.

b. Invent a character based • on your research. Describe a day in

the life of the type of person most likely to read this maga-
zine. Describe where (s)he lives, what (s)he does for work, is

likely to think about, etc.

ACTIVITY 2. Creative Categorizing

The ability to categorize information and recognize similarities and
differences is an important part of critical thinking. Sometimes,
though, it takes practice in flexible thinking to discover the simi-
larities and differences among things. The handout sheet on the next
page is a simple exercise to develop categorizing skills while using
the creative thinking technique of attribute listing to develop fluent
and flexible thinking.
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ACTIVITY 2. Creative Categorizing HANDOUT SHEET

Place the words below in for different categories. The word lists do

not have to be equal in length. Title each category.

thermos french toast briefcase
five dollar bill snapshot sugar
rug unicorn sidewalk
first date feet corral
sweet dreams

Now, choose three words from the above list, and list five or more
attributes of each word. An "attribute" is a quality that something
possesses. There are several different kinds of attributes. Here are
some attributes of "desk:"

11 j itusually rectangular starts with the letter "d

something NOT usually found in a kitchen has four letters
something I need a bigger one of an item in an office
something which tends to get messy something to write on

List your wcrds and their attributes here. Be creative! What unusual
attributes can you think of?

Categorize the original list of words again, using new titles. How

can your list of attributes help you to think up new categories? Try

to find some imaginative title headings.
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The activities that have been suggested in this section are descrip-
tions of types of exercises that encourage critical and creative
thinking. Educators, who possess the flexible imagination that the
teaching of the gifted demands, will undoubtedly want to draw on their
own resources to invent activities that can be integrated into
existing curriculum, and are tailored to the specific needs of their
students.

Most critical and creative thinking skills are included in the upper
three cognitive levels of Bloom's Taxonomy of Educational Objectives

—

analysis, synthesis, and evaluation. The following list of questions
and key words helps develop critical and creative thinking activities.

ANALYSIS

Analyze
Categorize
Describe
Classify
Compare

Discriminate
Distinguish
Recognize
Support your
Indicate the

Relate
Explain
What assumption
What do you

SYNTHESIS

Write
Think of a way to
Formulate a solution
Propose a plan
Put together

Suggest
How
Develop
Make up
What conclusion

Plan
Create
Synthesize
Derive
Design

EVALUATION

What is

Choose
Evaluate
Check

Select Indicate
Which would you consider Judge
Defend Decide
What is most appropriate
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VI. CHARACTERISTICS THAT ENCOURAGE
CRITICAL AND CREATIVE THINKING

Successful critical and creative thinking means more than just acquir-
ing information or specific thinking skills. It involves an apprecia-
tion of divergent thinking practices, in addition to traditional con-
vergent thinking.

Most children's school experiences are geared toward producing an-
swers— the "right" answers. Students are taught to value the right
response above all else, and to measure knowledge by the quantity of
known facts about a subject; critical evaluation can temporarily lead
away from this certainty and fact-accumulation process. But, when
work is assessed only by the "right" answer, the thinking processes
that produce (or don't produce) the answer are virtually ignored. If

we want to teach children how to think, we first must encourage them
to adopt new attitudes towards learning by creating an atmosphere
within which they feel free to explore, invent, and discover without
the intimidation of feeling "wrong."

The materials and programs described in this book have stressed the

value of the learning process --HOW you learn is equally important to

WHAT you learn. This section discusses how values, attitudes, and the
classroom environment can contribute to developing effective learners.

OPEN-MINDEDNESS AND RISK TAKING

"Right" answers- or solutions to problems are not always obvious or

readily available to a student. Often, a problem requires an original
solution; additional questions need to be asked before an answer can

be found. Openness to new ideas, and the taking of risks in exploring
new possibilities, are important factors in critical and creative
thinking. Successful solutions to problems involve creative problem
solving (see Section III )—combining ideas, transforming ideas, creat-
ing new ideas. But students must first be able to confront the unex-
pected with confidence; they must be willing to risk uncertainty and

failure when exploring new territory.

Classwork that requires an original response from each child encour-
ages risk taking and open-mindedness. Activities should motivate stu-
dents to describe their experiences, suggest their ideas, and express
their opinions. This sharing of personal viewpoints helps students to

both appreciate the individuality of their thoughts, and to respect
and appreciate the ideas of others. Group exercises that value the

diversity of student responses, such as brainstorming, also encourage
risk taking.

Open-mindedness can be developed by making students aware of their own

expectations. For example, students generally assume that written in-
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formation, particularly textbooks and newspapers, is the "last word"
in authority. But, sometimes, information is misleading, biased, or
simply false. Social studies give students an opportunity to question
the reliability of written information; by seeking varying accounts of
historical and contemporary events, students learn to evaluate the ob-
jectivity of an observer or so-called authority.

Situations that confront students' expectations also can be a good
lesson in open-mindedness. One teacher recalls a class studying the
FBI. At the close of the unit, students invited an FBI agent to visit
their classroom. Thrilled to be meeting a "real-live" undercover
agent, students excitedly prepared extensive questions for him. They
were quite surprised when "he" turned out to be "she," a plain-looking
middle-aged woman wearing a conservative suit. Recovering from the
initial surprise, the class proceeded with the questioning and soon
discovered the many intriguing aspects of the woman's job. Discussing
their expectations afterwards, the students agreed that, without
really being aware of it, they all had assumed that the agent would be
male, "kind of tough," and would probably be dressed in a trenchcoat
with the collar flipped up. Talk about the influence of media on
expectations!

SENSITIVITY TO THE FEELINGS AND ABILITIES OF OTHERS

People have different strengths in different areas, a fact especially
evident in a setting where gifted students, with very distinct, yet
diverse, talents, are pooled. Often, for example, verbally gifted
students are active class participants, whereas students with
"quieter" gifts appear to contribute less. Group activities that draw
on diverse talents in the accomplishment of a single goal, such as

problem solving, enhance individual students' gifts, and help students
appreciate what others have to offer. One such program is Olympics of
the Mind (described in Section IV). Some students may come up with
wildly creative ideas for inventions, but mechanical, artistic, and/or
technical skills are needed to implement those ideas. Using a broker,

lawnmower engine to power a robot may be a great idea, but first you
need someone who can fix that engine. The ability to recognize and
make opportune use of talent requires a sensitivity to the feelings
and abilities of others. Activities that draw on diverse abilities
help students develop important social skills, and also give them op-
portunities to be both teachers and learners among their peers.

SELF-CONFIDENCE AND SELF-RELIANCE

Before students learn HOW to learn, they first must have confidence in

the value of their own thinking processes. An environment that en-
courages students to rely on their owr. resources to work through dif-
ficulties promotes appreciation for the input and ideas of all learn-
ers. A supportive classroom atmosphere, therefore, is integral to

gaining self-confidence. Students must feel they have something to
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offer: ideas should be shared out loud; written and visual work should
be displayed. Children can share in creating the classroom environ-
ment by designing bulletin boards, discussing their outside interests
in class, or suggesting topics of study.

Students develop self-reliance when encouraged to deal with a problem
on their own, from start to finish. This can be accomplished in small
but important ways. For example, instead of repeatedly telling stu-
dents to keep the classroom neat, teachers can invite students to in-
vent and implement a system that will keep the room organized.

Finding and using resources can also help develop self reliance. Stu-
dents should be encouraged to find unusual resources when doing inde-
pendent projects. The library is not the only information source; stu-
dents should practice seeking information through interviews, films,
writing letters, and contacting special interest groups and/or cultur-
al centers.

TOLERANCE FOR A "MENTAL MESS"

Solutions to problems are not always immediately forthcoming. Some-
times it is necessary to sustain a high level of disorder before find-
ing a great idea, as in brainstorming: ideas come fast and heavy;
many suggestions contradict others; and holding myriad possibilities
in one's mind simultaneously requires a healthy tolerance for disor-
derly and "messy" thinking. This "messy" thinking can be difficult
for learners who are ingrained with the notion that there is only one
right answer. Students need to be encouraged to refrain from judging
ideas while in the micst of divergent thinking. They need to know
that there are certain times when criticism and evaluation are appro-
priate, and other times when it's best just to let ideas flow freely.
Two-part activities that clearly separate the no-holes-barred genera-
tion of ideas from categorization, analysis, and evaluation, help stu-
dents understand that tolerating a mental mess is a vital step in the
problem-solving process.

DOUBT

Even when an alleged authority makes a statement, the information is

not guaranteed to be true. Sometimes, it is appropriate to be skepti-
cal about given information, and to probe its reliability and source.

"Doubt" is an important element of critical thinking; it is unusual
because it is effective not only when it is genuine, but also when it

is contrived. We can intuitively feel doubtful, or we can purpose-
fully employ questions and analysis to determine whether there is suf-

ficient reason(s) to doubt something.

Doubt thrives in an environment that encourages questioning. Although

it is a bad practice to believe everyone you read, the usual school
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experience offers little or no opportunity to question information.
To successfully teach thinking skills, students should be encouraged
to question and analyze information presented authoritatively, and to
make their own judgments about its reliability.

Activities that encourage doubt include analyses of media and adver-
tising claims, such as the activity described previously in Section
V. Even seemingly objective information warrants doubt. The Journal
of Irreproducible Results is a wonderful collection of articles writ-
ten by professional scientists who present highly questionable (and
amusing) information in a serious scientific format. Article titles
include "Recombinant Genetics and Animal Husbandry," "Anecdotal Evi-
dence for the Existence of an Unfilled Niche," and "The Inheritance
Pattern of Death. "[1] Analyzing articles such as these illustrates
for students how convincing dubious information can be.

The feeling of doubt is not always a result of conscious analysis.
Sometimes we intuitively feel doubtful, without knowing exactly why.

It is useful to examine statements and experiences which naturally
give rise to doubt. The simple exercise below, suggested by Delores
Gailo of the UMass /Boston ' s Critical and Creative Thinking Program,
encourages students to reflect on the types of statements that can

cause them tc feel doubtful.

Exercise: TRUE OR FALSE ?

TEACHER: [Each member of the class] Think of twc true
things about yourselves, and then one false
thing. For instance, you might say "I love to

play the piano!" or "My birthday is in January."
or "My favorite color is green."

Everyone takes turn saying their three statements

TEACHER: [Rest of the class] Guess which two are true, and
which one is false. Give your reasons for doubt.

Note what feelings, observations, past experi-
ences, etc. caused you to doubt a statement.

Although we want to encourage doubt in students so that they will
examine the reliability of information, we must be sure to distinguish
between a healthy attitude of doubting and a chronic skepticism that
questions everything as a matter of course. Students should not be

encouraged to doubt for the sake of doubting, but to supplant doubt
with certainty gained from thoughtful and reflective critical think-
ing.

[1] Scherr, Dr. George H., editor, The Journal of Irreproducible Re-

sults, The Best of, Workman Publishing Company, Inc.: 1983-
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Doubt mainly has been described as a characteristic of critical think-
ing. While doubt is a critical tool, it leads to creative thinking
when it illuminates the ambiguity or insufficiency of existing infor-
mation, and creates a need in learners to generate new ideas, re-
sources, and solutions.

WONDER AND INTUITION

Wonder is a confrontation with reality, which evokes questioning and
contemplation in lieu of immediate judgment. As noted by Aristotle's
remark, "philosophy begins in wonder," critical and creative thinking
and philosophy are linked in that both can be conceived as the explor-
ation of the foundations of all knowledge. Wonder is an expression of
personal interest in an idea or phenomenon; it is a strong motivation
for productive thinking because it indicates a genuine concern for the
issue at hand. Dutch philosopher Cornelius Verhoven comments on

Aristotle's remark:

An introduction to philosophy is an introduction to the
wonder that makes philosophy move. Without this movement,
philosophy is merely an institution with which we become
acquainted from the outside as curious tourists or, taking
the inside view, as mere office clerks. [2]

Wondering tells us that there is something out there worth knowing.
Earlier, we saw that creative thinking is "personal"— that part of the
condition for the occurrence of creative problem solving is that the
thinker makes the problem his/her own. Wonder indicates the beginning
of this personal link, and the "movement" Verhoven describes is our
own desire to probe, contemplate, anc make sense of experience.

Wonder is not a cognitive skill; it cannot be voluntarily applied from
within. In this sense, the educator's role is to inspire, not to in-

form. When appropriate, teachers should encourage and prolong class-
room experiences that evoke a sense of wonder. Research has shown
that when "wait time" is increased by even a few seconds, student
response is significantly more thoughtful and original. The impor-
tance of "wait time" applies to wonder as well. If students feel
overanxious about analyzing or judging a situation immediately, they
may supress their natural inclination to wonder about a subject. The
depth of understanding that wonder can bring can easily be overlooked
in the haste to obtain the right answer. If, for example, a provoca-
tive poem or piece of prose is read in class, students should be

allowed some time to appreciate it without immediately being required
to analyze what it means. Or, if philosophical ideas are being dis-

[2] Verhoven, Cornelius, The Philosophy of Wonder, The Macmillan Com-

pany: 1972. p. 11.
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cussed, time should be allotted for open-ended questions before judg-
ment on an issue is sought. If exciting visual material is presented,
students should have time to "lose" themselves in the work, before
dissecting or deciphering it. In science and the arts especially,
confrontation with the unexpected can be so profound that to cut it
short robs the experience of its pedagogical impact.

Wonder is not only a beginning that must be surmounted; but also a

measure of the possibility of knowledge, and does not have to dis-
appear as knowledge increases. This is evident as we gain expertise
in a given area, and learn that the more we know about a subject, the
more there is to be known. Although the feeling itself cannot be ar-
tificially induced, it is worth thinking about what experiences cause
a feeling of wonder. Ask students what kinds of things they wonder
about. What things do they think are "wonder"-ful? Why are the won-
ders of the world called wonders? Is there a difference, say, between
wondering what time it is, and wondering about the existence of life
on other planets? Questions like these help students to see that won-
dering is part of the learning process.

Wonder and intuition are closely linked in two important ways. On the
one hand, both are indicative of an open-mind. On the other hand, both
can be suppressed by the anxiety of needing the right answer. Wonder
involves being open to the unexpected, and an open-mind is important
preparation for the insight gained through intuition. Both wonder and
intuition are experiential rather than conceptual; they are a feeling
for, or identification with, the whole of something, rather than
inference. Because of this, they can be extremely effective ways to

achieve understanding. In The Intuitive Edge, Philip Goldberg writes:

We think about intuition as a flash that comes and goes
instantaneously. In that instant might be contained an ex-
traordinary amount of information. If a picture is worth a

thousand words, then an intuition might be worth a thousand
pictures. [3]

Intuition, like wonder, is not a cognitive skill. Students should be

invited to reflect on their own intuitions. What kinds of things do

they "know" intuitively? What does an "intuitive flash" feel like?
How is what is known through intuition different from what is known by

doing arithmetic, for example?

An appreciation for wonder and intuition widen the scope of critical
and creative thinking in the classroom, and helps students to feel

that their own inner resources are of value in the learning process.

13] Goldberg, Philip, The Intuitive Edge, Jeremy P. Tarcher, Inc. Los

Angeles, California: 1983. p. 72.
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DEFERRING JUDGMENT

The ability to defer judgment when appropriate is crucial to success-
ful critical and creative thinking. Critical thinking temporarily
suspends judgment in order to objectively scrutinize and analyze
information before coming to a decision about its reliability or com-
pleteness. Thinking creatively involves deferring judgment in two
ways: by being noncritical while generating a large quantity of
ideas, and by remaining open to wild and unusual ideas in search for
original solutions.

Open-mindedness and wonder indicate a student's ability to defer judg-
ment. Open-mindedness defers judgment while confronting the unex-
pected; wonder defers judgment in favor of exploring more deeply the
"presentness" of experience.

HUMOR

Humor is essentially intellectual. It has to do with the inevitable
comic clash between conception and perception, between intended and
literal meanings, between expectations and reality. Humor is signifi-
cant in higher level thinking because it involves a shift in perspec-
tive that can be the basis for analysis or original insight.

Language, with its many ambiguities and half-told truths, is fertile
ground for humor. "Speech," says Voltaire, "was given to man to con-
ceal his thoughts." This is perhaps a harsh view, but it does humor-
ously point out that there is a great deal to be learned by paying
attention to the difference between what is said and what is meant.

Wordplays make us reconsider the definition of a word, and also can

suggest a deeper meaning to everyday usage. For example, there is the

story about the two sardines who were startled in the depths of the

ocean when a submarine glided by:

"Goodness, what's that?" said one.

"Nothing," replied the other, "just a can of people."

An interesting thought ... .to think of ourselves as "canned!"

Humor also teases us about the importance of defining our terms in

discussions and arguments. R.L. Stevenson points this out in his
little fable called "The Tadpole and the Frog:"

"Be ashamed of yourself," said the frog. "When I was a

tadpole I had a tail."

"Just what I thought!" said the tadpole. "You never were a

tadpole. "[4]

[k] Stevenson, Robert Louis, Fables, Coombe Springs Press. Sher-

borne, England: 1975. p. 40.
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Children enjoy conceptual play, and often are stimulated by humorous
examples of intriguing ideas. We saw earlier how passages from
Through the Looking-Glass and Winnie the Pooh could make use of humor
to encourage philosophical inquiry.

In addition to indicating thought about a subject, children's Jokes
are often a kind of comic relief. Sometimes an original idea, al-
though brilliant, may be so unusual that children will laugh at it

simply as a release from the tension of being confronted with the
unexpected.

Humor expresses the disparity between what is, and what is not but
might be, and, in doing so, provokes insight into new possibilities.
Teachers should be sensitive to the presence of thinking that humor
may indicate, and provide activities that explore humorous situations,
as well as activities tnat invite students to express their own ideas
humorously.

The attitudes and dispositions described above are some of the noncog-
nitive factors that stimulate and enhance higher level thinking in

students. Naturally, classroom environment plays an important role in

successful teaching for thinking. Here is an informal checklist of
suggestions for creating an atmosphere conducive to critical and crea-
tive thinking.

1. Create a climate of mutual respect and appreciation among stu-
dents in the classroom.

2. Support and reinforce unusual or innovative ideas.

3. Allow time for students to think about and develop creative
ideas.

M. Allow time for students to be immersed in wonder.

5. Encourage and appreciate thoughtful humorous response from stu-
dents, and seek humorous material to provoke class discussion.

6. Resist closure and criticism during divergent thinking activi-
ties.

7. Encourage the deferring of judgment while analyzing information.

8. Be aware that creative thinking can be expressed in many ways

—

through the arts, musically, through movement and dramatics, in

verbal and written response, etc.

9. Value and explore insight gained through intuition.

10. Encourage students to doubt and question, and provide "dubious"
materials to challenge students' critical thinking abilities.
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11. Encourage students to be open-minded about the ideas and opinions
of others.

12. Invite students to express their own points of view, and encour-
age them to seek the opinions of their classmates.

13. Invite students to share how they feel about situations, and act
as a model by telling students how situations make you feel.

}U . Encourage activities that involve risktaking, and respond warmly
to students who brave ridicule while expressing an unusual idea.

15. Ask students to determine when they think a project- or problem
has been satisfactorily completed, and encourage self-reliance by
allowing students to plan and evaluate a project from start to
finish.

16. Encourage curiosity and inquiry.

17. Encourage experimentation by minimizing criticism when unexpected
outcomes or results occur.

18. Let everyone get involved, and demonstrate the value of involve-
ment by supporting students in designing and evaluating classroom
materials and activities.

19- Invite students to reflect on their own goals, values, and needs,
and ask them to think critically about how a proposed course of
action will meet them.

20. Show students the value of exploring more than one possibility,
and ask them to make a choice and explain why the choice was
made.

21. Encourage students to seeK feedback and criticism from their
classmates

.

22. Create experiences that allow students to confront and analyze
their own expectations.

23. Do not be afraid of unanswered questions. Show students that
there are times that you will be learning along with them.

24. Show that you value the process of thinking, as much as the right
response.

25. Help students to recognize the difference between critical think-
ing and creative thinking.

SUGGESTIONS FOR PARENTS AND FRIENDS OF THE GIFTED

Critical and creative thinking is not confined to the classroom.
Gifted children relish intellectual challenge and, with a bit of imag-

ination, parents and friends of the gifted can find many opportunities
to stimulate thinking. One way to encourage critical and creative

thinking outside of school is to provide activities that develop chil-

dren's self-reliance, and require them to draw upon their own

resources to solve problems.
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Naturally, the first example that comes to mind is household chores.
Often, chores are carried out in a certain way simply as a matter of
habit. Invite children to redesign a household duty to make it more
efficient or agreeable. Use a creative problem-solving strategy. The
household problem might be the way garbage is removed from the house
and sanitarily stored so that neighborhood dogs do not rummage through
it before trash day! Ask children to brainstorm several alternative
solutions, develop criteria to evaluate them (e.g., solution will not
anger dog owners), and have the children be responsible for implement-
ing and monitoring the solution from start to finish. Other household
problems to solve may include: how to keep your room clean, what to
do with used newspapers, and how to avoid grumpiness in the morning.

We have seer, that critical and creative thinking often involves the
educator in the learning process. In an atmosphere of openness and
curiosity, there is no need to be afraid to discuss difficult ethical
and philosophical issues with children. The previous section on phil-
osophy described several issues that were challenging and thought pro-
voking for children and adults* alike. Ethical problems occur often
around the home, and sometimes they are resolved according to princi-
ples which seem ambiguous or illogical. Matthews, in Dialogues with
Children, tells the story of a young boy who was asked to give up
watching his favorite television show so that three visiting cousins
could watch the show they preferred. Over dinner that evening, the
child asked his mother, "Why is it better for three people to be sel-
fish than one?" His mother did not have a ready answer, and later,
when Matthew discussed the anecdote with a class of gifted students,
an interesting discussion ensued (in the children's own language) com-

paring the concept of utilitarianism, the idea of the greatest good
for the greatest number of people, to the Golden Rule, the maxim that

you should do unto others what you would have them do unto you.

Television programs and advertising also are rich sources for critical
and creative thinking. Children can fruitfully analyze the shows they

watch, ever, if the shows themselves are superficial. Some questions
about programs include: Why do the characters act the way they do?
Are they convincing? What filming techniques (close-up shots, etc.)
are used to provoke viewer's emotions? What is the sense of right and
wrong being portrayed? If you were in a similar situation, how would
you act? How might a certain program influence the way you feel about
things? Almost ail advertising uses some form of argumentation,
either valid or invalid, to persuade consumers to buy a product. Hap-

py, smiling children surround a woman using a particular brand of
laundry detergent. What is the suggestion? Is it well-founded? A

"leading report" favorably compares an advertiser's product with Brand
X. What is "the leading authority?" Is it reliable? Are the quoted
statistics sufficiently objective and comprehensive to warrant a con-

clusion? How might you find out?

Parents ask children if they have done their homework. If the answer

is "yes," the parent often stops the questioning there. But, parents



Characteristics • 75

also can ask children why they [children] think they are learning what
they are learning. How does it relate to other school subjects? What
kind of thinking does the homework involve? In what situations might
the skills they are learning be useful?

In addition to analysis and evaluation, there are plenty of opportuni-
ties for creative thinking at home. Parents and/or friends can chal-
lenge children by asking the child(ren) to create a sculpture out of
used egg cartons, to invent a new machine using a broken radio, or to
find out on their own the answer to a problem or why/how something
works. One parent tells the story of his gifted ten-year-old who
yearned, like so many other children do, to dig a deep ditch- to find
out where it would lead. Finally, the parents agreed to let the child
have a small section of the backyard, and the boy went to work. At the
telling of the story, the ditch was several feet deep and the child
was still digging from time to time. He had not reached the "bottom"
yet, but several interesting discoveries had been made--about the

local watertabie, underground insect life, the consistency of soil,

etc. The parents encouragec experimentation by asking their child to

discuss and analyze his findings with the rest of the family.

Of course, not all parents will find this a practical or desirable
activity. But initiative in learning is essential to the development
of higher level thinking skills, and gifted children are usually
bursting with ideas they would like to explore. Children should be

encouraged to design experiments, create inventions, and solve and

analyze problems around the home whenever possible or appropriate.
Critical and creative thinking thrives in any warm and supportive
environment that encourages curiosity, self-reliance, discussion, and

follow through. '
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VII. CONCLUDING THOUGHTS

Writing this book has been a very special experience for me. I have
become acquainted with several exciting programs for gifted and tal-
ented students throughout the state, and have had the chance to review
and compare a wide variety of interesting materials and curriculum.
More importantly, I have had the opportunity to speak with many tal-
ented and dedicated teachers, who have unreservedly given their time
and expertise, despite the pressing demands of their overly busy
schedules. My teaching, as well as my personal life, has been greatly
enriched by these conversations.

The research has taught me a great deal, and I've been able to make
some informal observations about the ingredients that contribute to
the successful teaching of critical and creative thinking. The fol-
lowing section describes some of the qualities that effective programs
and materials seem to have in common.

THINKING ABOUT THINKING

Because teaching critical and creative thinking stresses the process
of learning, the subject being learned consists largely of an aware-
ness of one's own mental activity. Students benefit from reflecting
on the way they think about things, and discussions about thinking
seem to give them an exciting sense of mastery over their own mental
processes.

Much research is being done these days in the field of "thinking."
There are studies on left brain/right brain approaches to learning, on

"the untapped potential of the brain," on different modes of thinking
and individual learning styles, etc. The final authority on which
learning or thinking models are most effective can only be the indi-
vidual thinker. In order to determine what kind of thinking is appro-
priate to various situations anG problems, learners must be able to

reflect on their own thinKing processes. Classrooms in which students
are taught to identify specific thinking skills, and encouraged to

discuss how they think, what they wonder about, why they doubt, and
when they use different thinking skills, seem to achieve a high and
consistent level of critical and creative thinking.

Thinking about thinking imparts a valuing of the learning process, and
encourages students to rely on their own resources to figure out how

to gain new knowledge about a subject, and how to work through
difficult problems by themselves.

TAKING RISKS AS A TEACHER

Teaching children to think for themselves involves risktaking for both

teachers and students. Encouraging students to doubt and question
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means that there will inevitably be unanswerable questions asked, and
teachers may find themselves exploring territory that is as new to
them as it is to their students. There is no need to be afraid of
unanswered questions in the classroom, so long as students are
provided with the time, means, and encouragement to look for their own
answers.

Part of risktaking involves letting students feel that they're really
on their own--that although their teacher may be a resource, he or she
is not always willing or able to provide immediate answers to prob-
lems. The relationship between teacher and student is sometimes simi-
lar to that of a sports coach to her team. The coach knows how to
play the game, and is expert at designing strategy and analyzing per-
formance. But the team ultimately plays alone, and the coach is not
the author of all the brilliant plays.

If a teacher feels that (s)he must always be the final authority in

the classroom, students will never genuinely experience the challenge
of relying on their own intellectual abilities. It was noted earlier
that teachers and students can be partners in learning. Although it

is true that the first prerequisite of teaching is to be familiar with
the subject matter, it is important to remember that teaching for
thinking stresses the learning process , and the subject with which the

teacher should be familiar is thinking itself. Teachers who success-
fully develop critical and creative thinking in their students seem to

be willing to reflect on their own thinking processes, take risks in

their teaching styles, and reconsider the connection between being an

educator, and being an authority.

EXTENDING CRITICAL AND CREATIVE THINKING
BEYOND THE CLASSROOM FOR THE GIFTED

Critical and creative thinking applies to all subject areas, and is

important to gifted and nongifted students alike. Because of its

cross-curriculum relevance, many teachers find that critical and cre-

ative thinking skills are enhanced when practiced in several subject
areas. Teachers of the gifted who stress critical and creative
thinking may find it valuable to share their expertise with others in

their system by helping teachers to design activities that develop
thinking, conducting workshops in regular classrooms, or sharing
activities of interests to the rest of the school population.

Critical and creative thinking, especially as it occurs in creative

problem solving, draws on the diverse abilities of all students. Cre-

ative problem solving in the regular classroom challenges all stu-

dents, while allowing gifted students to achieve the full measure of

their potential.

Teachers of the gifted can enhance their curriculum, as well as

diminish the feeling of "separateness" between gifted and regular
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students, by inviting input from teachers about subjects in other
classes that can be enriched by critical and creative thinking strate-
gies.
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APPENDIX A:

CRITICAL AND CREATIVE THINKING PROGRAM
University of Massachusetts, Boston

UMass/Boston' s Critical and Creative Thinking Program is an interdis-
ciplinary graduate program primarily involving philosophy, psychology,
and education. It offers an M.A. degree, various nondegree
possibilities, and is involved in the development of higher degree
options. The program is designed to provide teachers, curriculum de-
velopers, and other interested persons both with an understanding of
the processes of critical thinking and creativity and with ways of
helping others develop these basic skills in a variety of formal and
informal educational settings, especially including elementary, mid-
dle, and secondary schools. This aim is accomplished through the in-
tegration of several components:

• psychological studies of the scope, limits, and tech-
niques of critical and- creative thought, information
processing, and conceptual learning in children and young
adults

;

• philosophical studies of the techniques of reasoning, ar-
gument, logical thinking, valuing, and judging; and

• educational techniques for stimulating creativity, criti-
cal thought, and their expression, in both children and
adolescents.

The program's emphasis is on helping teachers restructure what they
teach to infuse 'critical and creative thinking throughout the curricu-
lum.' Courses offered through this program are available at UMass/Bos-
ton 's Harbor Campus, as well as at off-campus sites, including Cape
Ccd, the North Regional Educational Center, and various school
systems.

The Critical and Creative Thinking Program is the only program of its

kind in this country, and a valuable resource for Massachusetts
educators.

For further information, contact:
Critical and Creative Thinking Program
University of Massachusetts at Boston
Harbor Campus
Boston. Massachusetts 02^25-3393
(617) 929-7885



References • 81

APPENDIX B:

REFERENCES

TEACHING MATERIALS

Bransford, John D. and Stein, Barry S., The Ideal Problem-Solver.
W.H. Freeman and Company, New York: 1984

.

deBono, Edward, Lateral Thinking. Colophon Books: 1973.

deBono, Edward and Hewitt-Gleeson, Michael, Learn to Think and all the
other publications by the Edward deBono School of Thinking. . Edward
deBono and Associates, Limited, 205 E. 78 Street, New York, NY.

Creative Education Foundation, 437 Franklin Street, Buffalo, NY.

D.O.K. Publishers, Inc., Buffalo, NY. Many good publications, includ-
ing Davis, Gary, Imagination Express, and Lucas, Katherine and Louise.
Who Owns the Unicorn and Other Exercises in Logic.

Draze, Diane, Asking Questions, Finding Answers. Dandy Lion Publica-
tions, San Luis Obispo (CA): 1979.

Gordon, W.J. J., Synectics Educational Systems, 121 Brattle Street,
Cambridge, MA.

Harnadek, Anita, Thinking Skills Activities. Midwest Publications,
Inc., P.O. Box 4^8, Pacific Grove, CA.

Juntune, Joyce, ail publications.

Lipman, Matthew, Institute for the Advancement of Philosophy for Chil-
dren. Monciair State College, Upper Montclair, NJ.

Noller, Ruth E., Parnes, Sidney J., and Biondi, Angeio M., Creative
Actionbook (revised edit: ion of "Creative Workbook"). Charles Scrib-
ner's Sons. New York: 1976.

Olympics of the Mine. 0M Association, Inc., P.O. Box 27, Grassboro, NJ

08028.

Project Impact: Improve Minimal Proficiencies by Activating Critical
Thinking. Orange County Department of Education, CA: 1982.

Renzulli, Joseph, The Enrichment Triad Model. Creative Learning
Press, Mansfield, CT.

Roudsepp, Eugene, and Hough, George P. Jr., Creative Growth Games.
Pedigree Books, G.P. Putnam and Sons, 200 Madison Avenue, New York,

NY: 198O.

SOAR: A Program for the Gifted Using Bloom's Taxonomy. B.C. Winch
and Associates, 45 Hitching Post Drive, Rolling Hills Estate, CA.

Sundance Publishers, Litteton, MA. Many good publications on thinking.

Torrance, E. Paul, and Associates, The Future Problem Solving Program.

Coe College, Cedar Rapids, IA.
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Adams, James, Conceptual Blockbusting. San Francisco Book Co., San
Francisco: 1976.
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York: 1983.
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Press, Cambridge: 1984.
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APPENDIX C: MASSACHUSETTS SCHOOL PROGRAMS
AND TEACHERS CITED IN THIS PUBLICATION

ACTON: Grades 1-6

Basic Challenge
Merriam Building, Room 5
Charter Road
Acton, MA 01720

Caroline Tripp, Director
(617) 263-0978

Mariann Eden, 6th grade teacher

FRAMINGHAM: Grades 1-5

SAGE*
454 Water Street
Framingham, MA 01701

Diane Modest, Director
(617) 875-^253

HANOVER: Grades 3-5
SAGE* [Shared Approach
to Gifted Education]
Center Elementary School
65 Silver Street
Hanover, MA 02399

Connie O'Brien, Director
(617) 826-2631

TRITON ACADEMIC REGIONAL:
Grades 7-12

Olympics of the Mind [OM]

Elm Street
Byfield, MA 01922

John Lovering, 8th grade teacher
(617) 462-8171

ORLEANS: Grades 4-8

Future Problem Solving
78 Eldredge Parkway, RR 2

Orleans, MA 02653

John Stewart, 8th grade teacher

(617) 255-0380

• Framingham's SAGE and Hanover's SAGE are unrelated programs.
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APPENDIX D: INSERVICE EDUCATION
THROUGH THE COMMONWEALTH INSERVICE INSTITUTE

The Commonwealth Inservice Institute (CI I) funds a variety of inser-
vice training programs that are participant developed, voluntary in
nature, and designed to meet local needs and to promote federal and
state priorities.

CII is based on the principle that inservice education is radically
different from other types of training. Unlike many graduate courses
and workshops, CII responds to the specific needs of practitioners,
giving them the opportunity to design and direct their own inservice
training programs.

CII funds a wide range of programs, including those listed below that
are designed to develop or improve instruction in critical and
creative thinking. The Institute especially welcomes proposals that
address the needs of economically disadvantaged and minority
students. All elementary and secondary school personnel are eligible
to apply for CII grants of up to $3,000 per year (see inside back
cover for CII contact names).

CI I /Critical & Creative Thinking Grants*
September 1984-June 1985

LEA: School(s) Title % Ant

BOSTON

:

• Thompson Middle

BR00KLINE:
• school district

BUCKLAND-COLRAIN-
SHELBURNE

:

• school district

Applying Thinking Skills Across the $1,238
Curriculum

Future Problem-Solving Techniques $2,135

Logo for Teachers (staff learned how $1,150
to implement a Logo curriculum that
will enhance the development of chil-
dren's thinking, problem-solving, and
planning skills)

Funding source of all listed grants: State/Local Aid
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LEA: School (s)

CENTRAL BERKSHIRE
REGIONAL:
• Craneville Elem.
• Kittredge Elem.
• Crane Community
• Becket Consolidated

FALL RIVER:
• Doran Annex
• Leontine Lincoln
• F.M. Silvia
• Westall

GROTON-DUNSTABLE
REGIONAL:
• secondary school
• Roche
• Prescott
• Swallow Union

HOPKINTON:
• Elmwood
• Center

LELAND HALL SCHOOL

Title

NATICK:
• school district

NEW3URYP0RT:
• Brown
• 3elleviile Elem.
• Kelly Elem.
• Newburyport High
• Rupert Nock Middle

NORWELL-DUXBURY-
HANOVER-HULL-SCITUATE

READING:
• J.W. Killam Elem.

Project Think

Developing Thinking Skills

Study Skills for Special Needs Stu-
dents (included learning strategies
for encouraging critical analysis)

Math Problem Solving: Improving the

Skill (how to use math skills in every
day problem-solving situations)

Developing Critical Thinking and
Problem-Solving Skills

Learning to Think Can Be Fun

Children's Literature (includes the
relationship between children's lit-

erature and higher level thinking
skills)

% Amt.

$1,344Interpretive Reading (helped teachers
and specialists to develop students'
higher order thinking skills while
expanding, enriching, and improving
their reading comprehension)

Development of Inquiry Strategies K-3 $ 785

$2,369

$1,387

$1,936

$1,580

$2,176

$ 653

$1,125
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LEA: School(s)

SC ITUATE:
• Cushing Elem.
• Hatherly Elem.
• Wampatuck Elem.

STONEHAM:
• Central
• Colonial Park
• Robin Hood
• South

WATERTOWN

:

• High School

WAYLAND:
• Junior High School

WESTBOROUGH

:

• Junior High School
• Senior High School

WESTFORD:
• school district

WESTWOOD

:

• Sheehan Elem.
• Downey Elem.
• Thurston J.H.
• Westwood S.H.

Title

Improving Critical Thinking Skills
Using Microcomputers

Developing Critical Thinking Skills
Through Literature and Reading

Strategies in Problem Solving

% Amt.

$1,188

$1,472

$ 765

Thinking Skills: A Middle School Study $1,750
Action Team

Methods to Improve the Quality of $1,897
Student Thinking

Institute on Critical Thinking Skills $2, '37

for Teachers K-12

Synectics Educational System's Crea- $1,550
tive Thinking Program

Total $28,637
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