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AUTHOR'S PREFACE

3
.
' - -~

" . © .
Greetings! You are about to embark on an:exploration of a variety of

- -

alternative“instructional,strategies. Becayse there is no one single method
<

that serves in all situations for all students and all teachers, this study |

§

has been developed to present several kinds of alternatives. The first unit

)

+Presents some ideas and theories about learning and’should be considered as X
. AN N .

prErequisite for the units that follow. Each of the Subseduent units deals

with a part1cular kind of alternative ahd each is intended to be independent

-

of the others. ' ’{- . .

- > \ /
Generally, each unit has an introductory statement of general purpose ard_ ’

~ a list of specﬁ{ic objectives which Jou might reasonably expect to achieve'by

.

completing the unit. Thus, you 'have an opportunity to decide whether you want
s .
to achieve what the unit 1is designed to help you'achieve. Interspersed. within

the text -and also at the end .of each unit are questions to help you evaluate

‘ -

your own accomplishments and to stimulate your thinking, about the implicatiirs

of what has been presented. The final section of each unit is an annotated

bibliography. P - -

Please get yourself}a notebook before you begin this study guide. Jot

down your responses to questions included in the text and at the end of the
* units. Also note any parts of the text that are.unclear or ahbout which you
- { \

have’Suggestigns for improvement. Your evaluative comments on this edition
will be extremely-valuable. You will also find the potes may be useful for

later- review and reflection--some evening when you sit pondering why you did
-\ - 3 L« 7

what you did that day.

-




%

" - . , - - -
This'gui&e is designed to be used byateachers at the undergraduate college

/s . .
level and by cobllege students inpeﬁding to become teachers. We would also be

»

interested. in knowing how ‘usefdll the guide is to teachers at other levels.

Individuals ;epresenting any of these categories are invited to participate in
‘ ~ . P
‘\

the evaluatgon‘gf this test.edition. In addition to the overall evaluation

\ £

form (the tear sheet immediately in front of this page), an evaluation form is -

. : .

included at the end of each unit. Because there are distinct differencés among

the units, evaluations are needed for each unit. You may mail the evaluation

-
-

forms to me, or bring them to the second session of the course if you are a

. L

participant. Your efforts and. your comments, particularly your criticisms, will

1/
be most appreciated, —— ¢

_In acknowledging the support-of others toward the pfoduction of this study .

guide, I wish to express my appreciation first to the National Science Foundation
L4 s N * .
for funding ‘the project and second to 'the American Association for the

Advancement of Science for giving me the oppqrﬁ?nity to ﬁrepa;e this study guide.
For many of the ideas.in the study guide, I am deeply indebted to the staff
members of the Commission on Undergraduate éddcation in gh: Biological %ciences,
particularly Darrel L. Murray, who co—editea the pubtication .on modules with me;
John W. Thornton, editor of the publication on the investigative laboratory;
. >

. \ ]
Donald D. Cox and Lary V. Davis, co-authors of The Case for Change, and our

-

_ directpr, Edward J. Kormondy, who had a knack for bringing out e bestsin all »

of us. The late John D. Withers, also a CUEBS staff member and subsequently (
- ' ( ¢

director of education for the American Institute of Biological Sciences,

challenged my thinking and provided many dew opportunities for me. Others who

have afforded challenges and‘contributed ideas include staff members of the

v . <
- * . r.4
‘American Institute of Biological Sciences, the participants in the’

Chautauqua-Type Short Courses, participants in other workshops, and my
¢

4-xiv
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colleagues:and stuéents at Washington‘Intérnationél College bnd the Alexandria
Campus of Northern Virgin{a Cdmmun};y College. While I gratefully aéknowledge
. . [ i st

. the contributions of the many whoge idgas hede found their way into thisg st%dy

gui@e,.I also take. full responsibility for any misrepresentations or errors

,. that may have crept‘in. As Ahis is a test editien, I would appreciate having =~ ~

- ¢

r

such matters ‘called to my attention.
. The cgmera—ready copy of this manuscript was prepareq.py Verne Federhen

and I am most gppreciative of her careful attention to detail and her

° 4 | . -

L 3 \l
conscientious .concexn for the appearance of the final producf - N
* The day—fn and day-out tests of my ideas about education have been 7’/’T~ '

gengrously and sincerely provided by my children.. So, to Rick, Diane, Ed, and
. ] P

Mark, thanks a lot--a lot mofre than you realize. s :

A

‘
[ 4
-

. Finally, but of greatest significance are the contributions of my husband,

% who has occasionally offered constructive criticisms as an educat%pnal researchgr\

and has steadfastly offered his understanding and epcouragement. Thanks, John.
\ . : ’
) -~ ) ! J’
‘ Joan G. Creager
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UNIT 1

P "
‘SOME IDEAS ABOUT. LEARNING AND TEACHING

-~

i

~

'y . .

-
I d1d not start out to be an.educational heretlc, and I was
1nwardly astonished at the fact that when I tried honestly \
to review my experience, teaching seemed of such little :
importance and learning so vastly important. As I have
continued to live with thls empha51s, it no longer seems SO
startling as it d1d at.the time.

» Rogersy Freedom to Learn, p. 151

»

Purpose and Objeétives

fhe'purpose of this unit is to gather together for your consideration a
\ . M

L 4 ’ 1

diverse assortment of ideas'thqt pertain to learning and teaching. These ideas

L]

provide bécgground for the subsequent units of this study guide, but more

importantly they provide fooF for thouéht about the. learning process. I hope
’ . . t

the unit will ‘generally encourage each user "to review his own thinking about

how people learn, about whether all peoble learn the same way, about whether

.

one's téaching behavior matches one's bel%cfs about learning. More specifically,

4

upon completion of this unit, de should be able to: ‘(1) describe Rhe basic

P

characteristics of contemporary learning theories’and relate them to your own

IS

teaching,.(2) define learning and &evelop your own plans for its facilitation,

(3) write a statement of your own persondl lea¥ning philosophy that maximizes

(2
.

- - ‘ -
;) he congruence between theory and practice, and fﬁ) design some experiments to

adequately test the effécts of one or more learning situations or sﬁrategies.

.

-

Learning Theories ' -

-

The primary impetus for corfstructing learning'theories has been to try to

¥

f
1. a

-



4-1-2 Some Ideas'abogt Learning and Teachiié

~
-

N .
learn how one learns. ‘ cording to Bigge (1971); thﬁb%ies can be categorized

v

in several ways: by-their conception of man'sl basic moral nature, by their .

copcébtion of his actional nature, aﬁd”by their method of éccbunting for
X \ ¥ &
y transfer of learning. Before you read on to learn what others have' said, take

time to express your _own the&ghts. This would be a good time’'to start a
/ \' ! .\\ . - ’
E‘notebook: There 1s no one right.énswér to these quesfig:i;:nd you will

- v

) evaluate your qwn answers as you read cn. (TRe ultimate 2 aluation, of course,
S~ r

is the response.of your sfudents.) Do you feel that man 1is moréily good, ‘bad,

.

or neutral? Is man generally a passive learner, an active learner, or an

interactive learner? Is learning most liKely transferred by exercising the

mind, by conditioning and reinforcement, by promotion of insights and restruc-
’

]

turing of experience or by some other means? ; e

Some early theories aboutllearning, as described'by Bigge (197d) and by |

\

N

- ’ . . -

(/\Hilgafd and Bower. (1966), were the mental discipline theories, the natural
unfoldment speo and the apperception théory. , According to the mental

.y N

. . N <
discipline theoly man possesses an active mind substance which must be _

.

exercised or' cultivated to produce or'transfer_iearhing. ‘The theisgic -
[

support‘t’ei's of menfal discipline ée%evedﬁ that igan_. was morall‘y bad while the

Ed

't
humanistic supporters believed that man was neutral, neither good nor bad. St.
. A " ’ .

Augustine and John Calviw were early adherents to the theistic mental disci-
£l a

- pline theovry, Ehile Plato and Aristg;le were early adherents to the humanistic

theory. While there is still modest support for “some aspects of the ear}ier,
- > '
+

(4 ‘0

a~

~ < . . o . .
— > .

1. For clarity and simplicify‘masculﬁne words will be used in a generic sense,
even .though such usage perpetrates subtle 's®xist biases in standard Emglish

.
-

usage. o -

-
L]

N
12
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[N

- ' v

theories, the coniémporary theories that seem to hold the greatest promise for

© . . - ¢

inaréasing our understanding of learning are theories of behaviorism and the

- -

Gestalt-field theories.

. . N b ’ . . ) . -
Behaviorism o ‘ - ) )
Behaviorism includes the theories of stimulus-response learning and ) ; /
conditioning, with or without reinfgrcement. Behaviorists assum% ghat\man is“" “»

1_ mgrally natural, neither goodd nor bad, and tlhat he is a passive or reactive

learner. Although some stimuli may come from internal needs (hunger, for

éxqmple), all actions are responses to stimuli. The behaviorist assumes that

the surrounding physical environment will control a person's behavior and

w
- ~1

-~ ° _therefore his learning. The act of perception and the meaning of what is

‘%' “perceived are not always related in behaviorism, since, perception is viewed
- ‘I\"_ > .. N

A=“§n‘g;pggbanical way. (This is in contrast to field theory which iﬂtegrates

'\'.c ¥ »
N £y 2 -
et 5 . 4 . .
s, f;g perception and meaning.) Motivation for learning is derived from innate ‘J~
. .emotions or d;ivés or by prior conditioning and control of the environment.
P N T 5 )

e et %, 5, I ‘ . [}
© .~ % Iy applying behaviorism to the learning process, the(:;;:Rér would be
gL .

concérned Qith controlling the environment .so that the appropriate stimuli

'

(anh &q,inappropriate stimuli) are present and that the learners are rewarded -~

for‘the.deéired respopses.» The preparation of behavioral objectives is an

extension of the behavjorist theories and more will be said about objectives

‘ -

3 B > /\
in Unit.2, entitled Individuvalized Instruction. } :
/ .
. Intany discussion of Rehaviorism, the question arises as ta who is to
, < oo

- P ~ )
control behavior and whose behavior is to be controlled. It has generally been
- 4 -

assuped that teachers would control the behavior of students. To the extent
med th :

; - -

that a -student looks to a teacher's greater experience for guidance about what
v " ‘\ + .

RIC .- o - -

*
PR - - -
AT & o o B o S




4-1-4 Some Ideas about Leafning and Teaching ’ . " ‘é?

he.needs to know to achieve his own purposes, 'my personal view is that the

.

teacher would be less than responsible if- Ite did not provide that guidance.

However, if the teacher defines the student's purposes instead of helping him

achieve his own purposes, I would find that kind of ‘congrol objectionable.

i :

Related to this 1ssue of control is an article which describes how Junlor high 4

level students were taught to control the behavior of thelr teaché:; and friends,

simply by responding in ways that gave positive reinforcement to the kinds of -

behaviors the students liked (Gray, et al, 1974). ~This article also discusses
some of the characteristics of the somewhaﬁrcontrbversial technique pf

. behavioral modification. Although it is beyond t@g scope of this study guide

to consider the details of beﬁgnioral modification, references to the books of )

Becker, et al, (1971) and Meacham and Weisen (1969) are provided at the end 'of

» ‘ .

N
this un%t. o
- A Y

Gestalt-Field Theory

i

Ihére are several related théories which fall in thid general category.

. . . \
For our purposes, it is more important to understand the

the theories than to
between them. Field

that is, is involved

involve ourselves in the details of
theories assume that the learner is

in the learning process. They also

o

basic ideas common to
the differences
active or interactive,

assume that purposeful

\

behavior is based on insight. The resylts of learning are that the students

- gain new insights hd perceive new organizations of information. Field

theorists belleVe that a person's env1ronment is psychological, and that tbe

<

environment consists of what is perceived.. (This notion is in direct

opposition to the behaviorist's viéwpoint.) While the person may not perceive

all tnét is physigally preéént in his gnvironment, a person's perception of an

14 |

Q -




\ . . Gestalt-Field Thedry 4-1-5 .

\, ’ . *n (

object or event is closely related to the meaning of that object or event for

the person. Thus, the field theorists argue that a person is what he is
. . N
because of his interaction with his psychological environment.

-

«

Mqtivation emerges from the whole psychological ‘situation. For a person
to be motivated, there must be a disequilibrium in which that person wants to
achjeve something positive or avoid something negative. Such pehavior is said
to be goal oriented, and it is theorized that tension is released by proceéding
toward the goal. Ac;:;ging to Gestalt-field theory, goals are more self-set
by the learqer than environmentally set by the learning situation, as in
behaviorism.

Teachers applying this theory wil} strive for personal involvement of
learners and will assist them in gaining insights into fﬁ; formulation and .

solution of problems that are real to the learners.

Relationsﬁips begwéen Learning Theories and Teaching Styles

In‘discussing these relationships, Bigge creates four d}fferent images,
of the teacher. The co%servgtiVe authoritarian teacher applies the mental
‘discipline theory and is likely to be concerned with preserving traditional
attitudes §nd values. He sees it as ; duty to controi students by telling )
them what to do and even whéﬁ to think. The radical authoritarian may well
apply behaviorism to control ghe‘environment of the students. Even though
commi;ted Eo change, this teach;r can be as forceful in dictating what students

should think and do‘as the conservativg. The methods are more subtle. The

laissez faire. teacher believes in natural unfoldment and fails to provide

leadership. The learning atmosphere is so unstructured that students are not

- ’ ’
challenged. A democratic facilitator of learning is likely to apply Gestalt-

11
Ao

e
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4-1-6 Some Ideas about Learning and Teaching

’
P -
. t

field tgory to help students to increase their perceptioné and to gain insights

-

by integrating facts into generalizations and prfnciples. The atmosphere

created chaLlenges the students to define and solve problems. ’ <;\~

In observing the triumphs and failures of some experiments in open

learning systems, it.would appear that teachers who. are not experienced in or

comfortable with the role of facilitator may adopt a laissez faire attitude and

fail to provide the challenges necessary to make learning exciting. Therefore

s

one of the _greatest challenges of teaching is to offer the right mix of

guidance and freedom to meet (each student's needs.

Qualities of a Facilitator 4

LY

The following comments are abstracted from Rogers (1969) Freedom to Learn.

Il

Rogers assumes that humans haye a natural potential for learning and that .

.significant learning takes place when the learning is perceive&\by the student

to be relevant for his own purposes. Because learning that involves changeg/
. >
in one's self-perception is threatening, such learning is more easily

assimilated when external threats are at a minimum. Much significant learning -
3 - Y

is acquired through doing, through the student participating responsibl& in '
the learning process. Self-initiated learning that involYgs feelings and’
intellect is most lasting. Independence, creativi y; and self-reliance are

N ) .
fostered by self-evaluation rather;than evaluation by others. The most socially
uséful learning is learning tge process of léérning—-opennéss to experience
and capacity to change and adapt. To facilitat; the kinds of learning

described above, Rogers makes the following recommendations:

(1) Establish a climate of mutual trust in the learning group.

(2) Help to elicit and clarify the purposes of individuals within the group




. : Qualities of a‘FacilitatG§§ﬁ;1-7

. ‘ . “ . ‘» ~
) . i
. . .

¢
‘ A T .
and?the pﬁiboses‘pf the group. B ) . . (g
o : s o s
(%2 Rely on.the desire of the student to achieve léarning that is persomaliy »
! :L: . e \,'. - t
meapingful. oo i : ! . .

“ ~

(4) Make availabfg to the students the widest range of learning resources.

K .
.

" (5) Regard yourself 'a4s a flexible resource for the group- ' )

+ ’

(6) Attempt to dnﬁersfgﬁd’and accept the intellectual content and emotional

attitudes of each stident. (Start where the students are to help them

grow.)

-

(7) As an atmosphere of mufual trust becomes established, assume the role of

-
a co-learner. e

S

:(8) Shags your wiews with your studeﬁss without imposing your will upon them.

(9) Be %lert to expressions of deep or strong feelings and ery to empathize
and deal constructively with such feelings.

(10) Recognize and accept your own limitations. (As a facilitator, you do not
need to be ;eady with "right answers' nor do you neéd to adopt practices

that nake you uncomfortable.)

Now that some 8f the basic ideas of learning theory‘have been presented

and relationships between theories and teaching styles considered, it would be

. e '
worthwhile for you, the reader, te try to describe your own teaching style. It - °

:

is not the iﬁzaﬁfion of this guide to impose a particular téaching style;

_ rather it is intended that a variety of styles be considered. These pages will

have served their usefulness if each reader takes the time to reflect on his

T —wn teaching style and thereby increases both his awareness of what he does
as a teacher and his understanding of why he does what he does. If you are
keeping a notebook (and I hope that you are), please stop reading and reflect

.
on your way of facilitating learning. What do you do when you are teaching?




? N

Why do you do what you do? How does your behavior compare Qith the ten points

. recommended by Rogers? (Rogers would not expeét{a teacher to féelvghat'he
N r * ~ '

Iad X

shouldiﬂo everything on the list; note that the last podnt “in gthe.list. ,

discourages anyone from adopting behaviors that are awkward or émbarrassing.)

"

.

v

Principles of Learning

S
3

Regardless of the theories accepted or the teaching style adppted, there
. Iy .

are a number of general principles of learning that most psychologists would

accept. Bigge (1971) has classified these principles into' three categories:

)

improving motivation, increasing efficiency, and improving retention. Factors

¢ that contribute to motivation include involvement, intrinsic motivation

. ~ ..
(completing a task because of the satisfaction inherent in the -task rather -than -

Q

because of extrinsic or external pressures), success,and self-imposed goals.

’

A strong demotivating factor is the situation in which there are right answers

to every question: A teacher would be well advised to leave some questions

. unrésolved and to pose some problems for which there is no one right answer.

Y

. ,
Research on the effects of testing, as reported by Bigge, indicate that except

»

A , . . . , y
for diagnostic testing, tests produce extrinsic motivation. Students learn to

3 - .
1}

pass the test rather than to satisfy their own learning goals.

The most efficient learning involves active participat;onvby a student who
has sufficient physical maturation é&i adequaté>§xperience to want to learn.
Practice is more effective when it helps*the learner to progress to more’
advanced stages rather %hian to repeat the same thing over and over. Research

has shown that several bhort périods of.practice are generally more effective

-
Kl

than one long period.

ERIC | A SN

'\4
s v
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-~

\ .
\ -~
While most of the principles of learning are supported by advocates of

. ot
both behaviorism and Gestalt-field theory, the Ge§taltists recommend that

learning progresses best when a student tackles the largest unit he can

3

possibly comprehend, thereby getting a gﬁ{ter feel for the whole subject and

a better understanding of the relationship of the parts to the whole. \
; L « ’ A

Behaviorists would be more likely to recommend small units with more frequent

rewards. Unfoftunately, there seems to b& little research to determine ‘which

o
=

. N . . LA B .
approach is better. (Readers interested in designing research in science

education might note this unresolved problem.)

Retention is closely associated with the meaningfulness to the student

. +

of what is'being learned. On the subject of retention, Bigge says:

Possibly the whole point is that material that can be.

learned 1n51ghtfu11y, particularly on the .level of

generalized insight, becomes a permanent part of one's

personality structure. If teachers understood well

enough the basic psychological principles involved all

school learning coulg be of this nature. !

Types and Levels of Learning .

t

Among the ideas reviewed in prepariﬁg this study guide, there were two
N . . ' €

guite_different classifications of typeéjor levels of learniggr—Gégne's le;els \
and Bigée's types. Gagne (1965) has defined learning as a change, in human
dlsposition or capability whlqK‘is not simply ascribable to the process of
growth. He has organized learning into a sequence of eight types, each of

which is proéably prérequisite to the next. The types agé as follows:

Type 1 Sigqai learning. & subject may learp that another stimulus is coming,

F
but thé signal wikl never produce the response that follows the .unconditioned

';stimulus. For example, a cliék may signal that a puff of air will be directed

/

e 19




N
A
(4

» toward the eye.

A

" does. '
*Type 2 Stimulus-response. B‘ut

subjéct's response becomes bound to a stimulus.

-~

’

°

N

&

o b “ e, . . ’
The puff ofair ‘always produces an eyeblink;

* . - .

the click never

rial and error or by operant conditioning, a

For this to happen the

~response must be in itself Satisfying or lead to something which is satisfying.

\

‘:Type 3 Chaining.

events in.which the learner has mastered each component of the chain.
CL 4

This»tﬁpe "involves a sequence or chain of stimulus -response

5

]

- a

"

The

then to name it,

learner might firstulearn to recognize an object, then to

A subject might learn at least fhree levels of

¥

LI

. describe, its function. '

5 B A

Type 4 Verbal association.

associations: 6(a) simple patterns of sound learned as chains;x?s'above;
(b) paired;associate learning, such as a foreign language word and its English °
. <N - -

equiv 1ent and (c) longer verbal sequences such as an English word and six
?

synonym§ or the equivalent word in six different 1anguages. (There seems to be

. a maximum of about seven links as an upper limit of what can be learned as a

~— . s . ' *
single event.) ’ \ >

+

Type 5 Multiple discrimination. A subject is able to distinguish between

L 4

similar shapes as would be required for selecting the appropriate key on\av

given lock. The ability to make multiple di%friminations“is thought to be
built ‘'up as a chain and then a set of chains.

P -

’ ' N
Type 6 Concept. learning. The subJect acquires the ability to respond to things

v

or events as a class., Gagne uses the concept edge” to 1llustrate how a subject

might first learn to recognize a thing called an edge (type 2), then perhaps
associate. the thing with the name (type 4), learn to distinguish an edge from

a surface or a corner (type 5)7and finally develop the.concept of édge (typf/élg
4c .

Y

Type 7 Pripciple learning. The subject learns principles by chaining concepts

+ . v

* s

i
Y

o
-]
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. . °
t . .
- -~
‘ T

in a manner éimilar to the increment from type 2 to type 3.° For example, to

<

+
.

understand the principle '"Birds fly south in the winter", one’must aigea@y -

have learned the concepts "Sirds", "f1y", "south", and "winter". (It occurred
V4 ’ v

to me at this writing that one might include the prepositional’phrasg as

[
A}

representing a fifth concept. "In the winter" and \winter" are different
r . ’ v - . .3 N v .

v

* concepts. Or are they? ' . d
|

» . ) - C . ‘
Type 8 Problem solving. The.subject uses the principles aqd\all of the

.

.

prerequisite types of learning to achieve some goal. Gagne relates prbblem
4 " .

solving to créativity by sqégesting that sometimes a persoqywho'is working on
a problem experiences a feat *of generalization beyond thé usual--a kind of
T .

, -inductive leap--a creative imsight. He also suggests that many of t.e impor- -

L4 "

tant discéveriég‘gte made by.peqple who ha%g acquired a.large body ‘E knowledgé.

N .
. a .ar, rd

The rewars of sqlving one probléa often'create§ ? thirst for new_ﬁhowledge o)
sy - . -

’ L » . -

that the creative leap--more knowledge--creative leap process méy be set into

Y

) motion. Unit 7 will deal with problem-.solving and creativity in%morg detail.
- . N " >

Without necessarily assuming that one level ig‘prérequisite to the next,

«

Bigge (1971) defines three hierarchical levels and a,foufth divergent level.

P

. o
« Within the. hierarchy, the. first is the memory level “n which }ote learning

-~ ° N

takes place, presumably with no particular thought or purpose involved.
v R . . . ]
sHowever, the Ge8taltists would argue that insight of 4 sort ,is involved

. 3
whenever learning occurs. If so, such ingights as occur at this lewel would
. e ‘ i . . "'fg
N seem to have po relationship to the material being learned. If a relationsh%g;\

t

(’ is perceived, the ledrning is, by definition, of a higher level. "fhe second

v -

w =

El

.

is the understanding level which involves perceiving relationships or grasping

A} YW

the ‘use of a fact. Learning on this level results in genégiLizations and the

development of concepts, principles, and theories. The 1ear<ner's purpose, A

. 21
- . . — EE k) - '
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what has significance. and meaning- personally, is important in understanding-level

«
. o °

learhing. The highest level in the hierarchy is the reflection level. It

™ .. . 4 IS -

includes’tritical exgmination of ideas, problem posing ang problem solving.

. ‘ . . . ‘.
The use.of- genuine problems learners want to solve facilitates reflective

. . ' ¢ fn
learning. : . ; i .

. The level which does not fit into 'the hierarchy was*called th%¢

y . ) SN

autonomous- development level. This level involves a heightening of the

¢

learrer's intuitive awareness of himself. Each learner's feelings and

Judgments constitute the final authority for what has meaning and s1gn1ficance

for him. Autonomous development seems to be SLmilar to the concept of .self-

AN
. e

e © actualization articulafed by Maslow (1962L or the development of the fully=

functioning person described by Rogers (1969).. Both Maslow and.Rogers Took

-

at learning from the perspective of therapists whose goal“it is to help
individuals to realize their full human gotential. Whil\\We might argue. that

realization of potential is only one of.the goals of science education, it
v i w .
. P s < (8] )
~would be hard to deny that it is an important and sometimes neglected one. o
/ . .
It is clear that there is some overlap between Gagne's types of Iearning
’ - .

and Bigge's levels of learning. Make séme notes on the relationships you see.

Ld

Is there some commonality between Type 8 Problem solving'énd autonofiious ¢

IS

development? How would you classify the kinds of learping that occur among

s \ - -
your students? QR tos ’ ’

o

Research in Seience Teaching

.

Because this portion of the study guide.presents a very tentative statement

p—

of/the possible ways in which the methods of science can be applied to the study

¢

o .

of teaching methods, I beg your indulgence and‘seeszour constructive criticisms.
. ' 3 .

F3
L -
N0 .
et - “ ol
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I feel strongly that we can discover ways to improve science education and that
. .

we can supbort our findings through careful applications of Scientific

-
methodologies. What is suggested here is only a modest beginning. I hope that
- : A

.

-

users will contribute their best thinking to this important problem.

T

One of the significant reéults of, your study of this unit:és far may be

tha& you

learning

hresearch

are disFyEbed by the shortcomings_of theories and principles of
and the paucity of definitive research results. Tkis section on

methods 1is %ncludbd to encourage study guide users to evaluate various

alternative teaching methods by designing and carrying out experiments with as

much rigor as the real learning situation allows.
* |

you, the users of this study guide, will have haa both research experience in .
& o ‘

Because it is expected that

the natural or social sciences and teaching experience, it would appear that

)
.

you are in a position to make significant contributions to our understanding
[ <L

of learning and teaching .in the sciences.
Before we begin to consider research methoifp we must\distinguish/imong

three kinds of problems encountered in science teaching.) First, what kimds of .

.
s

of those questions worth ‘answering,

\

questions are worth answering? Second,

.which can be subjected to scientific inquiry? And third, of those which can be

O

ERIC

Aruitoxt provided by Eic:

r 4 £
researched by scjentific methodelogies, what is the best method of designing,

-

Before reading on, take time to
4

carrying out, and interpreting the research?

.jot down in your notebook. several questions which you would place in each of

the threge categories. You might also, give some thought to the question of

whether -all %ugstioné that can be subjected to scientific study should be. L{st

’ . e
some pros and cons in your notebook.

The decision about what kinds of questions are worth answering is obviously
. ’ p
not a scientific matter; the methods of science cannot be used to dqtermine the

v

~

-
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goals of science education.’ Two factors which can be used in deciding mwhether '

a question i{/worfh answering are whether the findings might contributei

4

significantly to our understahding of learning aﬁﬁ teaching and whether the.

answer would c}arify the goals of science education. What other factors would

e

\ you use in making such decisions?

If a question meets the above criteria, it hay stiil not be dapabie of
]

being answered -by the methods of science. There are at.least four criteria to
- . «

- bevconsidered: whether a testable hypothesis. can be formulated, whether .

i - . A

adequate control can be maintained over the learn?hg situation, whether

4

qualitative (or preferably, quantitative) observations can be made, and whether
t

the results can be interpreted. Ethicals and philosophical questions are, of

cqurse, excluded. Highly variable sitbations will pose difficult problems with
respect to controls; and with respect to maEing consistent observations. If -
the results are not likely to contribute to further understanding of the

- ' :

\
learning process, then perhaps the methods of science:are inappropriate.’

,/2 . Questions which have survived the winnowing of t first two sets of
! 0
. —~riteria are likely to be appropriate questions for research in science teaching.
7 - ’

Ay s
The remain1ng problems peftain to the design, implementatlon, and interpretation

ofem research problem. Four categories of var}ables should be considereq in

. 1' the design of the experiment: the attributes of fﬁ£>students, the conditions
Fa .

of the learning situdtion, the teaching methods, and the léarning goals. In

’ * [} L 98
the experimental design, the independent or criterio;mvariable is the learning

. goal. Variabies which Eelate to or contribute (either positively or negatively)
, . .
- to the achievement of tﬁé goai/g;e the dependent variables which include the
)‘ . .
« characteristics of students, the conditions, and the teaching methods.

-~ Rl

!, \)’

'ge
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Designing an Experiment

b - -
~ The two kinds of reasoning that generally enter into scidhtific experimen-

tation are deductions from the observations made and inductive inferences which

\‘dcontribute to the formulation of new prgblems. Inductive inference, according
. - A4 .\

to Fisher (1966), is the enly process by.éhich essentially new knowledge is

>

obtained. ‘One place to start in‘designing an experiment is by asking a testable

question and formulating by inductive inference one or more possible answers to

the question. In other words, one states a hypothesis and formulates one or .
\ N )

more possible results of testing the hypothesis. Fisher stresses the importance

of forecasting-all possible results of an experiment apd deciding:in advance
N3
]

¥

what interpretation shall be placed on each result. Followihg his advice serves

to avoid the possibility of faulty or biased interpretations which might be made

. .
if no thought is given to the matter until thq conclusion of the experiment.

7/
If statistical methods and probagilities are to be used, the methods should be

planned in advance. Also, the probability Jevels to be accepted as indicating

significant differgncés should be decided before the experiment begins.

!

is no significant effect of the experimental treatment(s). The advantage of

.

Statisticians use the null hypothesis—-a hypotHesis that ‘states that there
’ g

éuch a stétemeﬁt lies in the ldgic of scientific methodologies. ,Simplisiically

stated 2 hypothesis can never be proven because there might be some subseq t
. NG N
observation which hegates it. By testing a null hypothesis (that there is no

. -

effect), significant effects serve to disprove the hypothesis.

'In addition to the careful formulation of the hypothesis to be tested and

its possible interpretations, fhere are other précautions in experimentation.

These precautions deal with the design of the oxperimznt and tue way in wnich
. 3

i: ;s‘carriea ouc. The most important single consideration is that the

v

' | | \
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<
N *r Q0

4 . ‘ * . .
experiment should test the intended hypothesis, no more and no less. ¢It is

. ’

not infrequent that experimenters state a hypothesis and then carry out . an

J

experiment which does not test the stated hypothesis.) Other i&portant factors

in the design of an experiment include the following. There should be provisions
’
for estimating the error of measurement in the data collected. Appropriate
o
procedures should be used to control for or randomize err6r. The experiment

’

should be conducted with the maximum sensitivity possible under the constralnts'
imposed. (If the constraints are so severe as to preclude the p0551b111ty of

clear-cut interprgtation of the results, a less ambitious, more carefqlly

\

controlled experiment is called for. "Fisher suggests four ways to increase the
~ Y .4

sensitivity of an experiment: (1) use more cases, (2) use more repetitionsi

(3) refine exXperimental techniques, and (4) reorganize the structure of the

experimentgl design (by increasing the number of levels of experimental

A3

treatment, for example). o ////f* q '

* An excellent discussion of factors that af ct the validity of experiments

1% provided' by CampbeI{ and Stanley (1963). Théy distinguish between factors
J .
which affect internal validity and ghose which affect extérnal validity. The

former might be used with the main effects of the experimental treatment
/ . - .
ight appear as interactions between the experimental

[N
treatment and some Other factor. Thé authors use the phrase, rival hypothesis,

to denote that these factorsemight compete with the hypothesis being tested as
possible explanations for the effects. By controlling for these factors in
N ; .

tPe experimental design, the factors become less plausible as rival hypotheses.

Factors which may effect the internal validity of an experiment include:

(1) history, the events that happen between first and second measurements in
; b s \

addition to the experimental effects; (2) maturation, the processes occg;ring in
> . )

26 ”
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.
. "

N

.t

th§ respondents over time such as growing older, hungriér, more tired; (3)

\ .
testiﬁg,lthé effects of paking,a test upon the scores of a second testfgg;

(4) instrumentation, changes in calibratign, in dnstruments,, or in observers

that affect measurements obtained; (5) .statistical regressidn, the tendency
- ]

N 9 ’ N .
for extreme scores to change (if they change) toward the mean, which may occur

-
’
-

EY B . .
when groups have been selected for their extreme scores; (6) selectionm biases
in the choice of regpdhﬂgﬁts for thg control and experimental groups; (7)

experimental'mofﬁéligy,.the differential loss of respondents from the groups;
and (8) interactions among two or more of these factors. -
¢ ] ‘- A v

Factors which.may affect the external validity include the interactifé

1

- AR

effects of testihg ahd: the experimental treatment, the interactive effects\Bgl

]
. -

selection procédures and the exberimgntal treatment, effeets of the experimental
. \ " , ‘2 \ .
situation which would.preclude generalizing, about the effects the
7w I L . '
experimenta¥ivariable in hon-experimental settings, and multiple-treatment
‘ v « 57 * ~ - . -

\

1. Y . .
interference such thét.previobs treatments: affect the results of new treatments
N M p e . .

b

in the same subjects. ' . \ - .
) . ) .o
Some of the more fundamental principles of expérimental design disCussed
B \ ~ R ( . . :

.

~ 3 .
' [ . ¢

" by &gmpbeli.énq\§;3%1ey are .as follows: (1) Individuals.should be éssigned to

A rvex provided vy Enic

“

»
v , ~

groups at random. Existing groups such as classes or sections -should” not be
. M . | Kl . . . )
N . -

. : t . . . LY
used as experimental grdups because there are‘similarities in the experience

x N

n . . . !
of previously existing_ gtoups that interfere.with the validity of an experiment.
’ 4 - . ‘ . ~ N
7 %

(2) Treatments should be.hrraﬁged\iﬁ‘a "double blind" fashion where possible

' €

to prevent the reSe¥tcher from knowing which treatment a group has received

¢ A

\ . . .
d r“erefore goss%bl‘y biasiég his of)servatiops. (3) To control for regression, )

¢ N

. . - ‘ . . f .
the_obsgrvations,dn‘individuals at the extremes of the distribution should be

*

. ot A Q -
exémined separately. It would be expected that the low would get higher and
| : :

w
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-
<

" the high would get lower and that this regression phenomenon might obscure

other differences, (4) Matched pairs shoudd not be used as a substitute for

3

randomization, because such matching does not control for initial differences

in the experimental gfoups. . -~

Three true experimental designs, as well as a number of quasi-experimental +

designs, were presented by the authors. Randomization of groups is essential

to the true experiment and pre-and post-treatment observations are usudlly

recommended. . Of the two designs selected for presentation here, the first

provides control for most of the factors that affect internal validisy and the

¢
second, controls also for-factors that affect external validity. (R = random
. . selection; 0 = observation, and X = experimental treatment) *
. : \
£1) Rool~>x902 o .(2) R*Gl—>X*02
R+0. - 0 ~ R+0,—»0 . ,
) 4 3 4 .
. N ’ .
° . R —X»0
. : 5 !
. R-—-—-—-vo6 )
An'‘appropriate statistical test for Ebé signifiéance of differences in effects
is, in the first case, a t-test performed on the difference scotes: The mean
, ) of tHe differences, 02 - 01, is compared with the mean of the differences;
04 - 03. In the secend case a two-by-two anaiysis df.varignce is one
. t
appropriate approach: ’ oo
Experimental treatment X: No Yes
¢ - e -

Pre~test given: Yes 0 0
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Self-Assessment . ' : (ﬁ

~

Part A consists of questions or tasks of the ."one riéht answer" variety.
- d v . .
Answerq may be found in the text of this unit. Part B consists of open-ended

questions or problems which may have more than one solutiom. It is intended
that the style of the questions should indicate the importance of learning at

“

all levels. Factual recall may be of }ittle importance insand of itself, but

-

it is rare that problems can be solved without recourse to basic information
. S
and generalizations of concepts and principles. The numbers in parentheses at
] o .

the end of the question or problem refer to the objectives, defined at the
beginning of the unit.

A-1. Describe th; basic characteristics of contemporary learning gheories.'él)
A-2, Define le;rning as you believe each of the followiné theorists would ha§
defined i;: (a) ; behaviorist, (5, a fielq-thegrist, (c) Gagne, and (d) Rogeré,
(lote: Some of these definitions are more implied than explicit in the texé, so

maybe the task belongs in Part B.) (2)

A-3. List at least five points that should be considered inqghe design of—en\\
experiment in science teaching. (4) f o

B-1. Which learning theory'(or theories) is most clearly reflected in your

”

©

teacPing? @8]
- . ‘
B-2. Write your own definition of learning. (2)

B-3. On the basis of what is given about Gagne and about Rogers, which learning |
theories do you feel each of them would suppdrt? Why? (2)
B-4, Develop and write a statement describing your own p;an for facilitating

learning. Have you changed your views of how to facilitate learning as a result

~

o

of 'studying this unit? If so, how. (2)

B-5. Write a statement of your own personal learning philosophy that maximizes

1Y
9y
~
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)
!

the’congruence between theory and practice. (3) : 2’,*

‘
’

B-6.. Ip yout judgment, which of the following questions are worth answering?

J Why or why not? (a) What is the most efficient teaching method for the

o . &
transmission of information? (b) How can colleges develop more cost-effective

methods of instruction? (c¢) Would the definition of instfuction'(in what
I

subject? for what purpose?) enter into your;ﬁecigion about the value of

-

question (b)? (d) What is the most effective method for transmission of :

information? (e) Does the kind o% information or the attributes of the students

-

enter into Tinding an answer to questioh (d)? (f) Should our colleges be more
concefned about helping students to become aware of the social and ethical
impiipations of the informatiqp and concepts they are taught? (g) What kinds

of teaching strategies cap be used to create awareness of social and ethical

#

implications? (h) What values sipuld you as a science teacher hold? (i) Under

what circumstances should you discuss these values with your students? (4)

B-7. Of- the questions posed in B-6, which can be subjected to scientific
- . ’
inquiry? (&)

B-8. Select at least one of the questions in B-6, state it in terms of a

specific hypothesis to be tested, defiﬁe a particular learning'situation, and

* -

[y

design hp experiment to answer the question. (&) ’

B-9. Criticize\your own exberimental design. (4)

[y

1
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. INDIVIDUALIZED INSTRUCTION
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Butj a tool is a tool, a'passive object which achieves
its purpose only when.used; the degree of achievement
being dependent upon the degree of the user's'skill. $So
it is with modules, as well as with textbooks, laboratory
exercises, movies, and all other accouterments of academia.
Each is a tool din the hands of the teacher by means of
which given ends can be reached. Tools, however, connote
to me a mechanistic image, a betrayal of the creativity ‘
and humanity that is implied by the very word, teaching. ~
Thus, I°suggest that modules be regarded rather as
pigments, with a constructive imagination needed to put
them on canvas. Pigments can be used ufmodified, and the
effect is typically sharp and bold, they”can be blended in
\‘jvirtually unlimited combinations reflecting individuality - . :
and personality. Modules must be blended by the teacher 3
who is in this context an artist, illuminating the canvas ©
of biology with design and sensitivity. )
’ Edward J. Kormondy,.from the’freface, . -
/ CUEBS Publication 31, The Use of
_Modules in College Biology Teaching .

_— : &,

Purpose and 6bjectives . ,
. . LY / i » _%3 } . ;
"The purpose of this unit _is %o describe a-variety of kinds of individualized

- '\ ’ .

instruction, to discu®s how they c4n be used, and to describe how individual

instructors might 80 about creating their ownfindividualized instructional’
T“*\.\__/.

materials Upon completion of this unit, you~should be able to: (D) describe’

the components typically found in individualized instructional materials, (2)

-
-

relate the use of individualized instruction hO‘learning theory, 3) use
individualized instruction w1th your students, including solving some of the

problems of 1mplementatlon and being able to adapt your role as teacher to the

hd )

new instructional’situation, (4) prepare a package of individialized
e
instructional material, and (5) evaluate the effectiveness of individualized

Y

-
e
\." EJ
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“
[

instruction.

.

b

Individualized instruction exigts'in a variety of forms and by an even

Definition and Components

greater v;riety of names: programmed inst;pction,'compute}-éided instruction,
audio-tutorial, miﬁiCOurses, modules, to‘mentibn only a few: Regardless of
the nature or amount of hardware or software involved, let us include under
the topic of, individualized instruction any self-contained uni; of instruction
with a primary focus on a few well-defined objectives. To simblify the wording
let us also select the term, module, for use in this unit to refer to : )
individualized instruction of any kind.

The components of a ﬁodule, according to Créager and Murray (1971), are
?s follows: ;/ﬁ

1. Statement of purpose--the general goal of the module.

2. Desirable prq;equisiteSr—what a student should already be able to do in

-

prepafation'f:f>the module.

3. Instructﬁ nal objectiveé—-the specific things a student should accomplish

as a result of completing the module. .

4, Diagnostic pre-test-;designed to determine either readiness to begin the

instruction, or already existing mastery of the-objectives, or*both.

5. Implementers--a term created by the editors to include all equipment and

facilities needed by the user to complete the module.

6. The modular progrgm——the fnstructions provided to help the séudent, which

can be in print, on tape, on computer, or in any other available medium.

7. Related experiences--found in some modules and intended to suggest other

learning activities the student is now prepared to do, because of having

3

~
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completed the module.

8. Evaluative'posf—test--measPres mastery of the'specijied objectives.

.9. Assessment of the module--important in the development of a module and .
. designed to determine how effective the module is, the range of amounts of
time ‘required to meplete the module, and suggestions for improvements based
on the experience of users.

Certainly this list is not intended to force modu?é developers into a°
mold. Rathér, it should serve as a kind of checklist to be used as a guide.
The subject and the characteristics of the intended users should detérmine
@hich of the components are included in a module.

- »

4
3

Relationship to Learning Theory;
Manf modules mak; use of behavioristic learhing theory’in th%t they
provide imﬁediate feedback on responses, ghereby reinﬁorcing correct answers
and correcting errors. Because individualized materials came into relaiively
wide ‘'use as a result of efforts at programmed inst uctiog in the 196Q's, such'
materials are generall; associated with behaiioriém. The idea of preparing
clearly defined inftructional objectives that specify an observable behavior

also is an outgrowth of behaviorism.
[ ]
- The relationships.of moduled to levels of learning seem to be that, while

it is far easier to prepare materials, particularly to write instructional

objectives,' for memory level learning, it is not impossible to write objectives

[—as? /

that lead to mastery of concepts and principles, problem-posing, problem-

solving, insightful leérning, and even affective learging. The examples of

*®

simulated breeding experiments utilizing computer-aided instruction (Hyatt,

et al, 1972 aﬁd Urquhart, 1973) afford evidence that self-instructional

‘
I3
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materials can lead to mastery of higher levels of learning. More will be said

s

- -

about instructional objectives later in this unit.

P ~ ’

Proponehts of mod:&gs cite a number of advantages of individualized

»

instruction: the learning sequence can be tailored to the individual student's

needs and interests, student imvolvement is more direct than in many other

-

modes, a student can set his own pace and spend time on material he has not

®

already mastered.‘ Closely related to the notion of_individualization is the
concept of mastéry learning in which the time provided for ; student to master
a given set of objectives is variablé. Thi%s is in contrast to the traditional
specified number of lectures pﬁr semester in which the time is fixed and the
level of mastery varies. Propoﬁents of mastery learning of specified ‘
objectives argue that mastery is important and that the amount of time required’
for mastery is less important. Those whogg;ghskeptical of mastery learning
: v .

argue that time is important; étudents who are slow learners will be poor
performers even after they have mastered a given assignment. There remains an
unresolved question about the relétionship between how long it takes to learn
something‘and how effectively or efficiently the learning is used after it has
been mastered. ‘ .

Critics of modules havé also pointed out that instruction can become

fragmented when it is individualized and packaged into small sgl?icontained
units. A Gestaltist would likely oppose such a procedure, yet it seems that -

'

a module could introduce a broad topic in a way that the student could get an
overview, subsequent modules could explore subtopics, and a final module could

[ )
synthesize the parts into a coherent whole. ’ £
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How to Use Individualized Instruction
- By definition, individualized instruction obviagés the classroom@r
ﬁiﬁ group mode. Since most learning situations include schedules of\:lass
meé%ings, ways to adapt the situations are needed.' Having students work on

individualized materials while you circulate in the cl@Eg8room to answer

! ®

individual questions is one way to proceed.‘An ideal use of individualized

instruction is to provide for the special needs of ea%ggstudent Some will
A

have weaknesses in their background, others will need challenging advanced
~

, assignments. Some will require more tiézxthad others to.complgte particdlar

\&
unit of instruction. Individualization can meet many of these needs.

‘

v

Peé% teaching can often be combined igfgntively with modules. Students

~

I3
who are the first to master a module can sfrve as peer teachers for other ¥

-

students. There is an added benefit of peer téaching; the gtudents who serve

- .
as peer teachers learn material more thoroughly and are forced-=fo consider new

questions raised by other students. Fellow students also frequently demoqftrate

outstanding capability for explaining a difficult‘conceptgiﬁ terms that are ™ -

understood by their classmates.’ y

~ - . . P
Although individualized learning often takes place in specially built,

£/ 3

individual carrels, it 1s not essential to invest in such equipment. Carrels )

may not even be the most desirable setting for all students or for all typesy

[}
e

a~

of learning. The simplest form of a module requires only paper and pencil.
Modules intendgg to teach a laboratory “skill or to guide field work should be
portable. Various combinations of cassette tape players, illustrated

instfuction booklets, slides, battery-operated viewers or more s&bhisticated

projectors, film strips, movies, and computer terminals can be devised to suit

- e

the lgarning purpose.

’ , -
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:// If it is decided that.carrels are needed, it is possible tJ‘ggnstruct a

teppgrary carrel (see figure) from two sheets of pegboard with appropriate
suppdrts; This -atrangement offers an inexpenaive way to determine whether
permanent carrels are needed. Also, the temporary carrels might be used in
eituations in which carrels are needed occasionally. but laboratory tables must
serve other functiini. Experimental carrels have been built which accommodate
two students, each with a separate set of headphones and tape player. Different.

information can be placed on the ‘two tapes so the students participate in a pre-
. N .

programmed interactive lesson. One slide projector presents the same visual

materials to both students while the: tapes present different interpretations.

This system, which is being developed at the Science Education Center, University

of Texas at Auetin, is ah unusual combination of individualization and immediate
& . )

feedback through peer interaction.

.The Role of the Teacher . .

v

.Assumlng that appyopriate modules are avaiIable, individualized
instruction offers the teacher an opportunity to cqncentrate.his efforts

- : !
on thingh only people can do. These thjngs might include
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special assistance for students with unusual interests or problems, raising

\ thougﬁﬂ‘provoking questions and encouraging students to do so, fosterihg

o~

creative activities, or ssimply demonstrating concern for students as
individuals., In writing this section, I f%lt compelled to review Rogerg' list
of the qualities of a facilita;or. Having done so, I am agaiﬁ imﬁressed %ith
the rightness of Rogers' views on what a teacher should be doing.\ How do you
feel about the‘complementarity of the use of individwnalized instruction and

the role of the teacher as facilitator? (Your notebbok, please.) As an
exercise, assume that you have access to ample modules and suitable conditionms
for their use: describe the ideal situation for one of your courses’ and your
role in that situation. Remember? there is no one right answer to most og ghe&
problems posed—ih this study guide. Modules may be ideal for an entire cou;s
(or even a curriculum) for some students or some teachers or some situations.
Modules may be suitable for parts of a course. Or they may be totally unsuited
to your situation. It is.your decision, but I hope/Xgﬁ\w{ll maké deéisions

about this and other alternative instructional strategies only after having

given some imaginative thought to how you might use them.

Problems of Implementation . ,

Problems fall in four general categories: space, time, equipment, and~

¥

r 3 N ‘
people. In implementing a program of individualized instruction, most

departments have found that there are a nquer of trade-offs, SpaEé for
» s )
individual carrels has been perceived as a problem in many instances, but

\

a . T
several ways to solve this problem have been suggested. In an institution

-

where a rigid schedule of classes is used, individualization may be bossible

only by the use of take-héme modules. If your library is.willing, modules
’ X :

‘\
Q !bu i
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v .‘ v e
cin be checked out like books. A small beginning might also be made by setting

aside a corner of a laboratory, supplying it with modules, and making it

.

available as many hours a day as possible. If the particular modules supplied

N

to use free

deal with the more difficult parts of a course, students are likely
& . A

¢ .
hours between other classes_to work on the modules. As students, colleagues,

and administrators become convinced .of the value of having some individuali-

’zation of instruction, it may become easier to get™ approval for scheduling

both time and spéce for it.
» ) '

With respect to equipment, it can be less expensive to equip a labofatory

for individualized instruction than for group finstruction, (where all of the

» * . ) Ll
students do the same thing at the same time). For example, suppose sgudents

- X

were to learn the use of an analytic balance, hew to do a titration, the use

metef, and the uég of several other pieces of equipment. If a
«

each of the techniques 1is provided, a few students can make use of

of the.pH

module on

each kind of equipment at any given t;me."There is no néed to have the¢ same

pH meters or balances as there are students in a class,

-~

number of The problems

@ v
-

with equipment are likely to be related to the notion that each laboratory

N
¢

“period should-be devoted to a particular task. ‘To reap the benefits of

-

individualized instructién and the economiés in equiﬁment purchases, the
‘faculty and s;ﬁdents\must\behome adjusteq to having several things going on

simultaneously in a laboratory. -
Reopie probleﬁs, if they exist, are likely to reflect honest diffefghces
of opinion abodt whether modules offer any advantages over the instructiomal

mode that is currently in use. Do they? .The answgr to this question depends

2
¢

on Eﬁe situation in which it is asked. What do you think about your own

14

situation? How do you know whether or no?modules will work? (Are 'yo_ﬁ

-

-
.
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making notes on your thoughts?) Is this a researchqg}e question? What kind of

”

experimental -design would you use to determine whether the incorporation of some

modules is indicated in your situation? Are there any oth%; problems which have

not bedn mentioned hefe.that a; instructor should be aware of before beginning

to implement individualized instructioné o

&
- <

.

How to Prepare Instructional Objectives )

Béfo£e beginning t&ibrepare modules, it is important to learn to prepare
instructional objectives. I have used the term, instructional‘objéctive,wtON
deemphasize the influence of'behaviprifm. In the event that you are turned
of; by the preparation of instructionai objectives, let me share with you the
fact that I, too, was very skeptical of the approach when Iifirst became
acquainted with it. I am still concerned that instruction by objective§‘could
easlly become dehumanized. However, after about five years of attemptiné to ) hd
prepare objectives, using them with students, and discussing them with

a

colleagues, I now believe that the limitations of instructional objectives are

3

not inherent in the objectives themselves. Rather, it is up to those of us
who are concerned about humane learning and about higher levels of lgarningrgoirn
be sure that the objectives we write lead to the intended achievements.

Thé preparation of instructional objectives has two distinct positive
effects: (1) the student has a much better understaﬁding.of what he is
expected to do and (25 the instructor is forced to state his expeckations
cléérly--to think about what he is doing in his teaching. A serious drawback,

at least in the early stages of preparing instructional objectives, is that

*
the lower the level of learning the easier it is to prepare clearly defined

- ~

* See page 4-1-9 for a discussion of types and levels of learning. )

¢
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objectives. Many imstructors, myself included, have been chagrined to.discoveF
that their first attempts at writing objectives led to the learning of clearly
defined trivia. The remedy for this, I think, is not to abaedon all effort

to prepare obﬁectives but rathervto make a conscious effort to prepare

-

objectives that specify the interided level of learning. .
On the basis of levels of learning, inst?uctional objecti;es can be
divided into three major\categoriesf' (1) the basic skill and information
level, (2) the higher cognit;vé (coneept,principle,proble;-solving) level,
and (3) the affective level. The following examples ef objeetives at each
level may be helpful. At the basic skill-information level: Given a blqod

typing kit, accurately determine your own blood type with respect to ABO and

Rh antigens. At the higher cognitive level: Given ré%dings on antigens and

fe

" antibodies and the experience of typing your own blood, explain how the typing -
solutions work. To be accep;eble, your explanation must include definitions

of antigens end antibodies. At the problem solvinz 1eve1: Using your
knowledge of respirétory systems, design a hypothetical respiretory system
which is supeq}or to those you have studied. To be acceptable you£ design

must have three superior. characteristics and an explanation for why you believe

them to be superior. At the affective 4evel: Given two alternatives in a

\
-

conflict situation, choose between the two and give a reason for the choice
(Appended to this objective would be a paragraph of description 'for each of" ,
two conflict situations, neither of which is obviously good or bad. Two plams

for gasoline rationing, two ways of making fish-meal protein palatablepm etc.)

t

Each instructional objective has a minimum of three components:«'(l) the

observable behavior--what the student is expected to do, (2) the conditioms

imposed-~the equipment,, facilities, time const?aints,‘etc. to be provided, and

A5
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. R : /
N ,
> vV
L

(3) the minimum acceptabie level of performance—-the procedures and criteria

that will be used to determine whether the objective has beenrgﬁtz Several
' [

authors (Eiss and Harbeck, 1969; Mager, 1962; and Walbesser, 1971) have listed
;:?ion verte thats denote observable behaviors to be used in the.preparation of
objectives. Before you read on, make four lists of verbs: (l)\those that
denote acquisition of skiils and information, (2) those that ih@f%ite mastery
of concepts, principleg, processes (incl&ding their applicatibn %thhe "
solution of problems), (3) those that spec;ﬁy affective kiﬁds of ﬁegrnihg ,
(including attitudes, interests, motivation, values and decisions), and (4)
those that denote unobservable behaviors. Please do this before you read on;
it is important that you prepare lists that are independent of the ones-I haVb\
prepared. Because there is‘so much v;rizgz;n‘in the 1lists I have seen and
. because the gbservabilit;\of ; behavior ogten depepd; on the ingenuity of the

observer,+I value the opportunity to check ny judgments, against yours. After

you have completed your lists compare them to the lists on page 4=2-12.

Sele;t a verb from each of the first three lists. For each verb prepare an
instructional objective suitable for your students. Be sure that each
objective!&pecifies the apgropf&ate condixiéns,and,statgs the level of
werformance expected. To test the effectiveness qf the objectives you have
written, prepare at least three test items for each gbjective. Test items need
not be paper-and-pencil items; other ways of testing, such as observing -
‘activities in the laboratory, examining products of work, or engaging in

) v

discussion with a student can be used. Two important considerations in writing
- N

objectives aré:' first, that the test items should test for the same kind of

¥
learning specified in the objective, and second, that the learning should be
) S\

generalizable., If it is difficult to prepare more than one test item, it may
. . -

,jf‘
)

1
\

\ ’
o
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NN . y!
Verbg and the Kinds of Behaviors They Denmote
Acquisition of Skills Higher Cognitive Affective  Unobservable ~
and Information Processes X Behaviors Behaviors
" demonstrate organize select know
name o ) distinguish choose understand
describe order participate appreciate
write Jk : state a rule’ challenge grasp (the significance of)
recite apply a rule adopt enjoy
identify & investigate defend - believe
list | question . judge have faith in .
differentiate evaluate comprehend
- solve advocate ¥ ¢
construct reject
compare
.
- o

very well be that the learning is of a non-generalizable nature., Factual recall

-

‘ " items are of this variety. A whole course based on factual recall or other
non-generalizable behaviors would be a trivial learning experience.

Before ypu go on to the next section, please prepare some sobjectives and

- -

" some test items for those objectives. You will find the experience helpfﬁihiﬁ“
. i 8
» *
completing the next section,

.

A

How to Prepare a Module

a . T - - - » . .
1. Because a module should fit into some zontext, start by reviewing a course

or a curriculum and determine what parts of that curriculu@ are essential--and
what items might need to be added. Think about how f§;xibilities can be

provided for a student Eo make some.decisions about his own learning. When yo;
have an overview of the curriculum or course, prepare a list of the skills'and ]

facts, concepts and principles, problem-solving abilities, and affective
3

behaviors you would expect a student to master. A flowchart for the curriculum

. »

indicating .alternative pathways and’va:ious modes of learning will be helpful in

o | 4 .r? h .
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A

’ ¢ \

deciding what portions of the curriculum should be modularized®and which should

be offered in other instructional ‘modes.

2, Divide the portion of the curriculum to be.modularized into manageable

L

sections, each of which will become a module. -Your first question will probably

=,

be, "How big is a module? And as you might have guessed, there is no one set
‘ rd

&

- answer, only some guidelines. The smaller the module, the greater the

flexibility invigcombining modules into programs tailored to izdividual student
needs. The larger the module, the greater the degree of emphasis that can be
placed on ingérrelationships onng skills and concepts and their applications
and implicatipng, There need not be a fixed size for a module; some can be
ionger than others. The diagram illustrifes some wa;é to incorporate modules

into learning situations.

A, Modules in a traditional course: B. Linear modules wherﬁyall students
follow the same sequence at '
different rates.

clare

T
e
B

11213 |als|6]18| 9

bab
[

€. Sequence in which students com& D. Sequence in which students select
all of the basic modules and choose any sequence and complete a certain
among optional modules. - number of modules.

: i - L
] (4] /4~\ —{ 10
[og] 2 X[

g 8 1
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Some module developefs ha;e assigned_point value“to théir modules "so that the .
) longer, more difficult modules earn a larger numbergof points. ‘Grades may be
related to the number of points earned, so that there is a minimum number of
points for a passing grade-and the opportunity to make a higher grade for
)

completing more modules and earning more points. The amount of time you

anticipate that it will take a/student to complete a module is also an important

consideration, because there is some evidence ‘from comversations with developers

that smaller units (1-2 hours to complete) seem to be preferred to longer units

,
~ — o

by many students.

3. When a specific section of the curriculum has beeh—allotted to a module,

(3 -

- make a rough list of everything you want a stude’!ﬁ?o accomplish. This list

should have been partially completed in developing the overview of the entire

curriculum in step 1. Placing each-item on a small card allows for later

reorganization, addition and deletion. If the module is primarily a skill\\él

~

module, you may want to go through performing the tasks to determine that all

- " F

of the components of the tdfhs are included If the module includes concepts
i s .

“

and principles, some thought must be giveh to how thede will be developed. If 3
Gagne is correct about the types of learning and .the sequential nature of

£
learning, then verbal associations and multiple discriminations should precede

and lay the groundwork for the understanding of concepts and principles.r Some
&

time spent reviewing your old lecture notes may be helpful One problem with
-

using, old notes is that they generally lead to the production of very passive

médules. Regardless of whether instructions are'grovided in writing or on tape,

°

it is possible to incorporate more student involvement into a module than would
-~ 50’-

have been in a lecture. Postlethwait, et al. (1964) offer some excellent

suggestions on the production of materials” for individualized instruction.

¢

149 :
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<

N -
. -

4, Check the outline (list_or cards) you have prepared for compleQeness and
organization. Add any points that have been omitted inadvertently, delete non-

essentials or irrelevancies, and re-arrange the sequence of items for the benefit

- -

of a student who will be following it withoyt depending on ‘a teac@e?.

. -

5. You may be surprised to discover that no mention has yet been made of

instructional objectives. Now that the content of your module is well defined,

you should look at that content and try to state it in géneralizable behaviors in

ar——— - -

. N ww.. -..‘.'"N
a set of instructional objectives. The readon for waiting until this stage of

the ﬁ@dule development to write the objectives is that most instructors are

.

accustomed to working from procedures or notes not based on objectives. Also,

from personal experience and observation of other instructors working on modules,

I have found that the quality of the objectives is mﬁch,bet;er if they are

-

written after the content is clearly defined than if they are writtéﬁ earlier.
This procedure avoids two common pitfalls of module production. One is to

define a set of objectives and then teach something else. The other is to include

‘ ’

ungeneralizablé behaviors or trivial tasks. _Refer back to .the section on

-

. PR
preparing objectives as needed. Be sure that each objective includes all three

components: what the student is expécted te do, dnder what conditdons, and at
N 2 N . .

%"h > . ’
what performance level. It is a gdod idea %o have in mind the criteria and
°

~

~—
< . o

items at the same time”the objectives are prepared. »
— . o s

procedures for constructing test items, or even to'pi76;re some of the test

e

Q - . °

6. From the notes ih’step 4, write the‘modgkar program--the instructions you

e
.

‘intend to provide for your students. These instruct&ons'shOuld guide'them

A

through the mastery of each objectiéb and ghould provide for a vgriety of

activities to maximize direct involvement.S¥ If you are going to describe a
0 b .

plece of equipment, ask the student to go to hat piece of equipment and look
. X M " . . . h
" . P

)

o - . N N —
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at it while using your materials. Instructions are usually printed or recorded
on audio-tape. Having both available makes it possible for students with sight

or hearing impairment to choose a version that they can use.

s

7. Determine whether there are any prerequisites for the module. Have you
assumed thatathe student has mastered certain things before he begins this

module? Ask someone who is unfamiliar with the subject matter to read the

.
«

modular program. You may discover that you have assumed previous knowledge

-V without realizing it. For example, if use is made of the metric system, either

the module must include appropriate information about it, or the ability to use
- -t

the metric system ,should be listed as’'a prerequisite.
’ .

needed to do the tasﬁs specified in the modufe. If there are solutions to be

.

. Prepare a list of all of the items of equipment and all of the supplies

mixed, be sure directions are included for preparing them. WNote any other
special preparations, how long it takes to prepare them and include any other

* comments that might help a luser or another instructor. For example, if
seedlings or embrvoéNET certain stages are needed to do the module, it should
be possible t& find that ou;/before getting into the modular program.
9. If the module opens up sgme new opportunities for a student, these should be
describgg.under Related Experiences. If the system you are developing has

@

required and optional modules, the options which are open upon completion of

‘.
&

this module should be listed.

10. Procedures for the evaluéiion of performance need to be developed, 1If you
prepared any test items in step 5, refer to them now along with the list of
objectives and the list of prerequisites. The post-test should deterﬁiﬂe
whether the sé:ﬁent has mastered the objectives of the module at an acceptable

level. The pre-test should determine either whether the student has mastered

t

S -

& i
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the prerequisiéﬁh or whether he has mastered the objectives or both, depending

on the strategies you have/fecided to use. If there are prerequ_i'sites, Part A .

»

of the pre~test should determine whether they have been met. Having‘thié éest

is in'the best intere&{ of the student in that he should be prepared to succeed
before he beginé a module. If you decide you want to offer the option of testing
out of a module, Part B of :the pre-test should determine whethér the student
has.already mastered the objectives of a module.: If so, it Qodld seem that he
should get credit for it and not be required to do over something he already
knows, Part B of the pre-test can b€ an alternate form of thé post~test. The
cardinal rule of evalu;tion is to test for mastery of the objectives specified

in the module. Another important rule is that objectives-should réquire some

degree of generalization. That ‘is, a worthy objective pertaining to taxonomic

(to a specified level)

classification would be to use a binomial key to classif

¢
an asgortment of (a certain number of) organisms. Not acceptable would be an
. { . -

objective that required students to reclassify the same set\ of organisms used

in doing the module. The first requires the student to understand -the principle

of a binomial key; the second-requires the student to memorize the examples used
in the module. You are.pnow ready to prepare the tests. While paper and pencil

tests a commonly useé, there is no reason why other modes cannot be used.

. )

[~
For skills, having the student demonstrate the skill is suitable; oral quizzes

- -

Q

are also effective.

11. When you have completed these steps, write the statement of gprBHé for

v
-

your module. You will have all of the components except the assessment of the

'
’ -

-

module. -

12. Assessment can be done by having students complete a written assessment

- after_ they have completed the module. Other colleagues can provide feedback if 4
N S

o
(Y] . . 4
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*

they have used your module with their students. A sample evaluation sheet

&

~  follows onlpages 4-2-19 and 4-2-20.

Sample Outlines of Modulesé .

{

STREAK PLATE PREPARATION (An Example of a Skill Module)

Purpose: To develop the technique of preparing streaked cultures of bacteria
on agar plates L

Prerequisites: Autoclaving of media and glassware

- ) Preparation of nutrient agar ©
Pouring plates, inoculating cultures
t . ) - e
Objective: Given the necessary materials, streak bacteria from pure cultures
e\ - onto agar plates with a contamination rate-of less than 57%.

Pretest: 1 Demonstrate the skills listed under prerequisites.
2 Demonstrate the skill stated in the objective.
. Implementers: Petri plates, nutrient agar, a pure bacterial culture,
inoculating needle, bunsen burner, sterile work area

(S

Program: 1 Prepare sterile agar plates and obta‘a tube of a pure bacterial

culture, -
2 Using the technique you learned for inoculating cultures flame
K’N_m the needle, temove the cover from the tube, dip the needle into
the broth and replace the cover on the tube.- . S
- 3 Lift the 1id of the petri plate slightly, move the needle across
. the surface of the agar, and replace the 1id. Repeat for 30
- . plates. ’
L 4 TIficubate the plates at 37° C for 48 hours.
L ; 5 Have your instructor ihspect the plates to determine the rate of
o contamination. o . .

Related Experiences: Use skill to check water samples for coliform bacteria’

, Test bacterial susceptibility to variops antibiotics™

Posttest: Demonstrate that you can achieve the objective (Step 5 in program)

'Evaluation: (Data to be collected) .
~ ! \{/
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MODULE EVALJATION SHEET

Name of Module Name of Evaluator

LK
v R T

I. Please rate the overall module on the following items. Circle your response.

b;\ig‘? .
a) Did you enjoy the module? no @$>j~0nly a It was . very
7 . . little _OK .enjoyable
. a - 7
b) Was it presented clearly? . Yo v ' Some Most of Yes
o ). of it it
¢) Did the parts of the module Not very  Reasonably Yes
fit together well? < no well well
d) Was the.length of the module Too long The right Too
suitable to the task? L length shért
e) Did the module allow you to Parts of Most of. Ves ,
work at your own speed?l. ‘ no it did it did g
f) Would you like doing what Could " Would Like very
you learned in a job setting? no stand it be OK much

4

II. Please rate each of -the following parts of a module wherever appropriate.

"ik Written instructions: If you circle !no" or "sometimesﬁi?iease explain on, A
back of page. K ) . o ’

e . . .

1) Were the objectives of the module clearly stated? . no %Bometimes yés

N
~

2) Were the written instructions intereséﬁng? . no sometimes yes

B. Activities: Explain "no" or "sometimes" answers.
. ! ) ~

1) Were direction® for activities clear? : no somet¥mes yes

~ .

2) Did the activities help you accomplish abjectives? no . sometifes yes

> 3) Did you: feel that you were actually invplved in ' E
doing the mgdule? . ' ~~ no sometimes yes o
LY »
c. Visual~aidé: Explain "no" and "sometimes" answers. N
(§lides, filmstrips, film loops, transparencies) ifﬁ P
N . S .

1)- Did the wvisual ai&s help to explain the topic? - no sohetimes vyes
Ea ) ! \
wog 0
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2) Were the v%suals clearly presented? . no sometimes yes:
) 3) Were the visttald interesting? no sometimes yes
4) Was the amount of visual material appropriate? not about too

enough right much

3

‘C. Audio tapes: Explain "no" and "sometimes' answers.

1) Was the voice pleasant and easy to listen to? no sometimes- yes
2) Was the explanation clearly presented? ) no sometimes yes
3) Was the rate of speech\ on the tape satisfactory? téd’ ;bout too

! slow right. fast

III. How much time did you spend working on the module? hours min.

\
.

Did you master the module? yes no At what percentage level? %

-

Was the amount of time required to do this module appropriate to the job
being learned? N .

Needed more 'time About the .right amount Too much’* time

Do you now feel competent to do the job you learned in a work situation?

! No Somewhat . Yes

IV.* How would you change the module if you were to write it over?
4
>

- -

1 4

V. What other questions would you ask if you were evaluating a module?

«

/

VI. Please add any other comments you feel would be helpful in improving this
module. | . \ )

/ -

VII. Submit with this evaluation a list of questions you had to ask about
unclear points in the modul: ‘ )

\J
i
<
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PR

BACTERIAL SUSCEPTIBILITY TO ANTIBIOTICS
(An Example of a Concept Module)
o
Purpose: To develop the concept that bacteria vary in their susceptibility
to antibiotics .
Prerequisites: Streak plate preparation, preparation and interpretation of
graphs

Objgctive: Given two strain§ of bacteria and two antibiotics, demonstrate
n variability in susceptibility by preparing and interpreting
graphic data.

Pretest: Interpret gqaphic data prepared by ther student.

Implementers: Cultures of two strains of bacteria, paper discs impregnated
with various concentrations of two different antibiotics,
\ petri plates, agar, etc.

~

Program: (Refers to module on streak\hg plates, describes the use of antibiotic
"discs", explains diffusion through agar and gradient established,
describes a way to measure diameter of ring of inhibited. growth)

Related Experiences: 1Isolate colonies growing ‘nearest antibiotic discs and
determine whether any are mutants no longer susceptible
to antibiotics :

_ Research some mechanisms of antibiotic action

Posttest: Interpret your graphs to.relate growth suppression and antibiotic

‘concentration. ) * ~

< -

Evaluation;  (Data to be collected) B . .

THE USE OF ANTIBIOTICS IN HUMAN DISEASE
) QAn Example of an Attitude Module)

Purpose: To make use of relevant sclentific and sociological factors in
forming an attitude about the use of antibiotics in human disease

Prerequisites: Bacterial susceptibility to antibiotics, use of periodical
literature, intexzi:w techniques

Objective: Provided with library and ‘community resources, state your attitude
' about the use of antibiotics, providing evidence for your position
-+ which®is acceptable to your peers. .

~

Pretest: Demonstrate mastery of prerequisites. Could be a paper and pencil
test, a demonstration of skill in the laboratory, a practice
simulated interview. .

n

)
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&

Implementers: Bibliography, list of community:ihformation sources, ldeas
for }nterviews. , - Tk :

Program: 1 Do one of the following: ‘ :
’ A Use an interview or questionnaire to determine attitudes of
- ' medical personnel, mothers, collége students, etc. on the
" use of antibiotics.

B Extend laboratory studies of antibiotics to include several
that are #vailable without prescription. ‘

'C Prepare a library research paper on-antibiotics.

D- Devise a project of your own to collect information relevant
to attitudes about the use of antibiotics.

2  Schedule a time to present your statement of attitude and supporting
evidence to your class. Make your presentation and get reactions
from the class. )

frg 3
Posttest:, Peer and instructor evaluation of presentation -
e .

A%

Evaluation:% (Data to be collected)

e

Notes on Participants' Contributions

G

P

. . Y - .
In the area of individualized instruction, there were ‘many excellent -

contribution; made by, participants in both the 1972-73 and the 1973-74 courses.
The earlier yeér's course was focused primarily on the development of modulesj

L 3
the later course dealt with essentially the same set of alternatives as are

included in this study guide, but,thgrcourse was focused on biologv. To provide
some idea oé the diversity of tépics developeg in modular form, participants
have prepared modules on elect;ophoresis, preparation of Sb1u£ions, culturing

of invertebrates, logarithms, plaﬁt morphology, how to use the library, cell

structure and function, how to read and write a scientific papér, application

’

'of paper chromatography to the study of plant pigments, and several E9du1es on

patient care for nurses.

-

The diversity of approaches is also noteworthy. Participants have used

video cassettes to illustrate the use oﬁ.cbmplex equipment, IBC Coursewriter

program for computer-assisted instruction, apd their own models of chtomosomés

3

E
9

3
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to illustrate a variety of behaviors. In some individualized'coﬁrses, there are
slightly different sets of objectives deﬁending on the student's intended major,
‘or students are asked to prepare questions for their examinations as a part of

their study of the objéctives, or a '"hot-line" is manned by the instructor the

night before the exam. Some participants combined the notion of modularized

inséructign with a project. For example,.part of a term might be devoted to S

AN

learnitig photographic techniques or 'culturing techniques ‘and the remaindet of g

the term devoted to using the’techniques to carry out a project. A few of the

participants were involved in audio-tutorial programs and several more were

developing personalized (Keller plan) instruction. Some devised ways within

. S S
the resources available to them personallx‘to“individualize a big class: more

o

2

office hours, help sessions, study questions,~informal lectures, and personal

® - f
invitations to the instructor's home. '
' 4

A few participants develqped research projects to attempt té determine
whether there were significant differences in student performance between
individJalizedﬁand other forms of instruction. To summarize the seve;al studies, .
1t was generally concluded that: (1) study guide questions keyed tokigstrdctional

objectives do improve student performance, (2) many students respond favorably

to optional in-depth studdies as opposed to survey-type lectanes, and (3) Keffg?;
» [ .

! [

style personalized instruction where tutors are used in conjunction with self-
pacing is generally advantageous, A partially contrgpting view appeared in one
study. Only 46% of the students surveyed indicated they would elect '
individualized instruction if they had a choice. Those studen€s also felt the

tutors were ésb(;y prepared and they, personally, found it dif'icult to

discipline themselves to keep progressing in the self-paced situation. -

£
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A

I have not indicated the names of the specific*individuals who contributed
these ideas, partly because in many cases there were several individuals who
contributed similar ideas in different sections of the courses and I would néve
great difficulty acknowledging all contribdcorS. However, if any readers‘would

like further information about any of these ideas, I will gladly supply names
. . .
and addresses of one or more of the contributors. s

Methods of Evaluation

.

In addition to evaluating the effectiveness of specific modules, it is also
important to conduct carefully controlled research on the éffectiveness of

individualized instruction. We need to know whether there are characteristics.of

students which are either positively or negatively correlated with performance

in individuélized instruction. Likewise, we might make more effective use of

-

the talents of instructors if we could determine whether they will do particularly

well in managing-individualized situations. We have very little information on
whether there are certain Jcinds of Mearning that should always be offered on an

individualized basis or Whether there are ocher kinds of learning that shquld

never be offered on an individualized basis. Even within individualized
gsituations we have only modest information on the conditions that are conducive
to learninggzid those that are detrimental. And even if we knew more precisely
the circumstances under which indiyidualized instruction is most effective, we

would still need to develop better methods of implementing the findings. -
q . :
You are encouraged to accept the challenge of one of these questions or

A

. another related question and design and carry out an experiment to add to our

. unde;standing of individualized instruction. Refer to the'discussion of

> -
.

experimental‘design in Unit 1 for some suggestions.

S | 59
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Self-Assessment
As in Unit 1, Part A concerns information from the unit and- Part B is

devoted to more open erded®questions. Numbers in parentheses re¥er to the
¢

objectives of the unit. ' '

A-1l. Describe the components of a module, (1) ‘

~ ~
.

A—ZL Select a topic from your field aﬁd describe, first, how you think a
behaviorist would develop a module to teach that topic,‘and,'secgnd, hqw you
think a Gestaltist would develop a module to teach thg same topic. FEmphasize in
your answer the differences in pgg;ch of 'the two schools. (2)

A-3. Outline briefly how ygd would deal with some of the problems posed by

. individualized instruction and how you might adapt your teaching style to the

new situation. (3)

il + s

A-4. “Demonstrate to one or more of your colleagues the module you have

prepared. (4) . . . /

A-5. Describe how &ou would evaluate your module. (5) . Co
"“»«- - > .

A-6. Propose a research plan for evaluating some aspect of individualized

- . 2
1 .

instruction. (5)

B~1.. How would you change the list of compchents of a modulle? (1)

‘B-2. (a) State briefly how you stand with fespect to the major @garning

theories. (Are yc;g a beha\'lioft, a Gesté‘ltist, or some modification or ‘

combination?) (b3 Indicate h
< -

individualized instruction. (é) ‘ ¢

ow your position determines your view of

[

N

B-3. Describe your experience in .using Eyduies with your students, particularly, . .,

(a) the problems you encountered and how you dealt with them,” (b) how you see

your role as teacher, and (c) whether you feel'you have adapted your style

]
significantly to. the demands of the individualized situation. (3)
. .

G
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-
.
.

' |
B-4. How would you modify the instructions /for preparing a module? What would /4

~

you do differently if you were doiné your module over? (4)

B-5. Carry ouét> the plan you developed in A=5. (5) . : ‘ .
B-6. Carry out the plan you developed in A-6. (5)
* ¢ %
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domain. National ‘Science Teachers Association,' Washington D. Ci" An
excellent disclission of the relationships between cognitive and affective
learning and much specific advice about fostering and measuring learning
in the affective domain. - -

~

Friedman, D. P. 1972. A model for improving 'advanced' courses in ph§sics..

American Journal of Physics 40: p. 1602. ‘., '

-
M .

, ., and J. S, Strickland. 1973. Invitation to the individualized
P.S.S.C. college physics.. Educational Research Corporation, Massachnfetts
Institute of Technology, Cambridge, Mass. i s

Green, B. A, Jr. 1971. Physics teaching by the Keller plan at M.I.T.
Américan Journal of Physics 39: p. 764 ' :

T s .
. 1971. 1Is the Keller plan catching on too fast? Journal of College
Science Teaching 1:1. . s

* The author acknowledges the contribution of Herbert Drury, Framingham State

. College, Framingham, Mass. to the development of this list of references.
[

~<$

-




-~ References 4-2-27

* Hoberock, L. L. 1971. Personalized instruction in mechanical engineerihg.
Engineering Education 61: p. 506.
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Mager, R. F. 1962, Preparingﬁinstructional objectives, Fearon Publishers, Inc.,
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~
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. .

Triezenberg, H. J., ed. 1972 . 'Individualized science - like it is, National
Science Teachers ‘Association, Washington, D. C.

Urquhart, N. S. 1973, A role for computers in teaching biology. AIBS
Education Review 2:5. Examples of problem-solving activities for
students interacting with a computer.

Walbesser, H. H., E, B. Kurtz, L. D, Goss, and R. M, Robl. 1971. Constructing
instruction based on behavioral objectives. School of Engineering,
Oklahoma State .University, Stillwater, Okla. A programmed text on
constructing behavioral objectives written by a group of authors who

represent several fields of science.
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UNIT 3

CONTRACTUAL LEARNING -

.

. « . Imagine a clock face with 60 minutes on it. Let the
clock stand for the time men have had access to writing
systems. Our clock would thus représent something like °
3,000 years, and each minute on our«clock 50 years. On ,
§ this scale, there were no significant media changes until :
about .nine minutes aga. At “that time, the printing press,
came into use in Western culture. About %bree minutes ago,
the telegraph, photograph, and locomotdve arrived. Two -
minutes ago: the telephone, rotary press, motion pictures,
automobile, airplane, and radio. One minute ago, the
talking picture.. Television has appeared in the last ten
seconds; the computer in the last five, and communications
, satellites in the last second. Theflaser beam--perhaps ° .

the most potent medium of communication of all—-appeared

only a fraction of a second ago. '

|
Postman and Weingartner, Teaching as a Subversive Activity, p. 10

~

. L4
» ~

Purpose and’ObjecEives \
Amgng alternative teaching strategies, the learning contract ranks with
satellited and laser beams—-a new alternative that needs further exploration.

Contractual learning might be thought of as an extension of individualized

{

°

\ instruction discussed in Unifh 2. Howeyer, it can be usdd with a group of students
% I3 - " .

as well as with individuals, nd generally provides mbre‘flexibility than do

indivi{dualized instructionalf{materials. The‘purpose df this,unit'is to éxplain

some ways to use contractual Tearning and to present some ideas &3 the evaluation

of learning systems iw Which contracts are used. Upon compieting the unit, you

sh%fldvbe able to: (1) describe the componenté of a learning cont%gct, 2) .

\

describe the relationship between contractual learning and leatning theory, (3)
A t- f
7 ~ .o

prepare and use learning contracts, (4) describe the role of the teacher in

[)

. A
. DG
-
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‘\\

2 ]

contractual learning, (5) discuss some problems of implementation, (6) describe

_ the components’ of an evaluation process, and (7) plan and carry out a research

’

project on contractual learning and its evaluation.

-
v ~ -
-

L]

The Learning Contract

’

A learning contrfict is an agreement between one or more students and a

faculty member. A contract should- include a learning goal and specific learning

a

objectives. It can be written to meet the specialized needs of an individual

-

student or a small group of students,.or it can be written to describe the

"\\\\ requirements of a course for a large number of students. If grading is a part of

a learning system, the contract could specify what is required for a "p", a "C", a

3

"B", or an M'A", Regardless of which of these circumstances applies; ‘the student(s)

-

and the faculty -member, by the terms of the contract,qnderstand what is expected.

. It is an advantageous learning situation for studegts to-have a say in the content

of the contract in so.far as their experience .allows. The activity of stating a

.
.

learning goal and determining how to accomplish it is a-valid learning experience
- v - “

in and of itself, gi!?yond that, there is an important motivating factor involved

in participating in definin§ one's own'learning goals. ’

The learning goal is a statement oéa%he overall purpose of the course or
learning experience. The specific objectives to actomplish an overall goal
sﬁould each inciude particular activities to be un%ertaken, resources to be

I/c\
%glized, and time limit's for completion of the activities. Because this is a

contract, the responsibfiities lf both the student(s) and the faculty member

s should be specified for ed4%¥h objective. Also the criteria and procedures to be

v

used in evaiuating the level of" performance on each objective should be specified -

< P "

*St the“tbme the contract is negotiated. (Continued on p. 6)

a
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Sample Contracts

Format: The following format is recommended to cover a variety of learning

. + ‘.
s

situations. i 2

Learning Contract for pa

(course number and title or description of experienc
Credits Mode of learning: Grading option: .
Dates: __format course . ___objectives specify letter
___seminar ’ grade
Beginning , 19 __independent study ___pass$fail
_ . . _ _internship ___other:
Ending , 19 other: Final grade:
Agreement between: . - KRS
Student Ajghone date
(print) o (signature) . -
and .
Faculty phone date ’
(signature)
(Attach statement of learning goals and learning objectives.)
(Attach statement of evaluation.) .
\
Co pletionrsignatures:
' . date and ' date ‘
: student) . - (faculty)

tural Science Contract: The follo;ing is a sample of the learning goal and

N

/ ’ .
bjectives for a three semester{hour seminar designed’as an introduction to the
/

/

nat?fal scientes to be offeréz\fﬁ—zﬁzee weeks on a "gotal immersion” basis. '
LeArping Goal: Develop a working knowlqﬁge of the scientific method and at leastl
en scientific principles by applying the method and prlnciples to the design of
/ an ldealized human environment.

/" Learning Objectives:

/ : - .

A. Analyze the basic physical and biological needs of human beings by listing

/

and describing at least six components of need that should be met by an ideal
* \ ®
envirorment. This objective should be completed in writing by day 3 of the

] seminar for discussion and evaluation by seminar participants.




demonstrated in seminar meetings) to the design of the systen,

4-3-4 Contractual Learning '

B. Complete option 1 or 2 ? ' >
1. Propose a consistent system of meeting the needs derived fromvobjective A.
Tasks necessary to accomplish this will include: (a) Read and iriterpretr /
scientific 1it::ature pertinent to the problem and prepare a 3000 word annotated
bibliography of feadings, (b) apply problem solving models (which will be

‘ H:S (c) communicate
orally to the semirtar group and in writing (3000 words) the characteristics of

your idealized environment, and (d) demonstrate the application of at least ten

scientific principles in the operation of your environment (1 page summary appended

- to the paper from (c) should list and describe briefly the principles).

9. Select one factor of an idealized environment and complete- items (a), (b)+

(¢), and (d) above using a single factor. ¥ This objective sﬂguld‘be completed by
Y \

day 10 of the seminar. The faculty member and students participéting in the
? . '

Lo

-

seminar will evaluate the degree to which each item is completed satisfactorily;
the creativity, humanenessg'and future projection demonstrated in the written and

oral report.
,

C. (tb be done concurrently with Objective B.) Design and carry out an experiment
using the scientifig method to st the effects of one component of your idéal
environment. fgsks to complete this objective; (a) background reading on
scientific method, (b) consideration of~principles of experimental design in

de!!gning your experiment, (c) careful observation during the carrying out of your

experiment, and (d) thorough reporting of method, observations and gonclusions.

This objective should be completed by day 10. The faculty member will evaluate

. .
the written report of your experiment according to the degree to which each of the

above tasks was -completed .satisfactorily.

-

D. Present a 15 minute oral report on the results of your activities in this

A 8'.7 ¥

-




Sample Contracts ‘4-3-5
seminar sometime during days 11-14 of the seminar. Reports will be evaluated by ,
$ 3
student peers according to the degree to which tasks described above‘;gre

accomplished and according to the tasks described in objective E.

E. Using the valuing theory (to be presented in the seminar), apply it to the

o

. .
idealized environments described by each other participant in the seminar. This

objective is to be accomplished during days 11-14 of the seminar as the reports
are given.
F. Complete an evaluation form about this learning gxperienCe on day 15 ﬁjd

complete all procedures pertaining to the processing of the learning contract..

.

Syllabus to include: Required and suggested readings on (a) scientific

principles, (b) scientific method, (c) design of experiments, (d) problem )

solving, and (e) valuing. : —
Required Readings - ‘ ™ ‘4 E
Hypothesis, Prediction aand Implication in Biology (scientific method) :
The Biosphere--A Scientific American.Book (scientific principles) -
Science for Society--A bibliography (a reference book)
Reprints on problem solving
> Reprints on valuin}

} to be distributed by faculty member, whén heeded./

t

Optional Readings

Design with Nature by McHarg

Concepts of Ecology by Kormondy

Ecology and Field Biology by Smith :

Population, Resources and Environment by Ehrlich and Ehrlich
Environments in Profile by Kaill and Frey

The House We Live In by Blau and Rodenbeck .
The Biological Time Bomb by Taylor
Man and the Environment by Jackson
The Environmental Handbook by DeBell
The Environment by Fortune (magazine) , ;4
Environmental Science Laboratory Manual by Strobe ¢
Ecotactics by The Sierra’ Club ) .

The Environmental Reader by Godfrey .

The Year of the Whale by Scheffer Gk

Under the Sea Wind by Carson
The Sea Around Us by Carson

The Edge of the Sea by Carson.
No Depo#it-No Return by Johnson
The Practice of Water Pollution Biology by u. S Dept. of Interior
Nature Study for Conservation by Brainerd

Everyman's Guide to Ecological Living by Cailliet, Setzer and Love

-
-
-

Q - J
« N
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" .
Identifying information (name, address and phone of the student and the

o

faculty member, the title, mode of learning, credit hours, and beginning and

ending dates for the course or léarning experience) should be specified on the

contract. Signatures agreeing to the contract and signatures certif{ing g

completion of the terms of the contract along with a grade, if appropriate, should

x

be included. Appended to the contract, there should be a record of work

- -

accomplished and how it was evalyated. . :

b . »

A Contract épecifying Performance Levels

This contract is a model for offering individualized opportunities to
students in a larée introductory course in one of the sciences. The overall = -
learning goal is to master the basic concepts of the subject and at the same t{me

to offer a variety of options for in-depth studies in selected areas. You are to
f111 in details for, your own course. The following specific objectives are to be

-

completed for a "C" grade:
' 1
* (insert here your own minimum acceptable performance standards for your course)

To earn a grade of "B", each student must earn an additional 10 points from

A]

any comoination of the following objectives. To earn a grade of "A", an addi-

tional éO points beyond the minimum objectives must be earned.

Optional Objective A. Read any of the following articles and prepare a one page

abstract. (one point per article) ~

¢

a

(insert ljist of pertinent articles from journals in Yyour field) .
Optional ObJectivé B. Attend any of the following lectures or listen to the tapes
and prepare a one page abstract. (one point per lecture or tape) 4

. - 2y

(insert list of %vailable lectures and tapes)

Optional 0bjeotive C. Design an experiment to test an hypothesis relevant to the
. N . q

¢
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i

subjeq£~?f the course. (hp to 3 points as asSessed by the faculty member)

Optional Objective D. Carry out the experimené and write Jﬁ the results in the
format of a scientific paper. (up to 17 points as assessed by the faculty
member) Note: If this objective is chosen, ask your'instructor for a
hand-out sheet of the criteria for evaluating a reséarch project and

" scientific paper. (Prepare and have available the qbové-ﬁentioned hand-

out; also lists of edhipﬁent.and supplies dvailable in the laboratory

should be prepared.)

b Y

Before gding on with this unit write at least one contract. If possible, work
with one or more students to give them the opportunit(r

to participate in writing

a contract.

‘vt
14
Relationship of Contractual Learning to Learning Theory

—

e

While a learning contract can be negotiated for virtually any type of
r . - \\\_/ 7
learning, the advantages of contractual learning are to foster Gestalt-type

.

learning. Stud%zfs can participate in defining learhing goals and planning how

; ~
N s

to accomplish them. The ﬁ?écess of negotiating a contract along with the

learning experiences involved in carrying it out can lead to goal-directed,

[ 4

insightful learning. Motivation ig also strengthened by the student's

participation in the planning of whtat .is to be learned and how it is to be done.
The degree of insightfui learning depends largely on the objectives agreed to;
however, learning that applies behaviorfém-—is'externally controlled and

prescribed--fails to reap the benefits of the process of contractual learning.

-

-

How ‘to Use Learning Contracts P
//

A learning contract cdn Be prepared for virtually any mode of learning. Ir .




)
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a formal and traditional setting, the instrgctor could prepare a contract with

a few options but largely devoted to what the instructor expects the students to

accomplish. While this does not allow the student all of the benefits of other

modes it does have’ the advantage of letting the students know what is expected., -

fad

The act of signing a contract in which the responsibilities of both the student
i .
and the instructor are specified causes both parties to make a commitment to

each other. -
In the seminar mode more student participation is generally bossible and

ystudent involvement in the planning of the seminar could be encouraged. The

sample contract (presented a few pages back) illustrates that students can have
S <> .
. a lot of latitude in determ1n1ng how they will satisfy the obJectlves even though

the obJectives may be defined by the instructor.
A contract for 1ndependent study could be prepared by the student and

reviewed by a faculty member. . In this case the planning process is ent1re1y
the responsibility of the student, but the contract would not be signed unless

the faculty member agreed to the terms of the contract. The fact that meither

party signs a contract -unless the terms are mutually agreeable prevents gtudents -° -

[ ]

from engaging in learning experiences that are not academically sound or that

are not within the bounds of available resources and expertise and prevents
faculty from always imposing their will on students.
An internship, which is a learning experience involving on-the-job training

or some other form of practical experience, general&y involves the anproval of

a fdculty meerr and an individual in a practical setting. The on-the-job

supervisor would accept some responsibilities for the student's training and

. would agree to a contract only if the experiences described in the contract were

N

actually available. The faculty member would give approval only if the contract

specifies legitimate learning that is-acceptable for academic credit.

”

’71
’ [
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.
‘ }
- 1
»

These examples of modes are probably not exhaustive of the kinds of

experiences a student might propose. One of the advantages of contractual’ ..

-

learning is that students have the freedom to prepare contracts for almost any

kind of learning experience, but they must obtain faculty approval of the proposed

experience before undertaking the activities.

2

An entire curriculum could be deSigned by a student and proposed in a series
of learning contracts. This option alloWs maximum flexibiiity-fo the student.
Thg provision that faculty approvél must be obtained--that the goals of the
experience must be mutually aéreeablé--prevents abuse of the contracting pfgcess.

Take time now to write another contract. Involve ;tudents, if possible.
Perhaps you could ask some students to prepare contracts to achieve some of

’

their goals. If feasible, work with student$ to actually carry, out the contracts.

The Rolé of the Teacher

In contrattual learning the fole of the teacher may be as traditional as in
a formal class or as ron-traditional as in the case of a student who proposes

his own eﬂtire curriculum in a series of contracts. Traditdonally, therteacher

-

does all of the planning, provides all of the resources, and “sefves; as the only
» : ;
. evaluator. If this is the case, the role of the teacher remains quite

traditional--and - most of the .advantages of the contract have been forfeited. In
AY

contractual learning where the student is ing®lved in the .planning process, the

role of the teacher is: (1) tT':;sist it the planning process by offering

v

realistic counsel or finding someone with the expertise to counsel the student

-
1 ‘

/ about what learning is necessary to meet his career,or personal learning goals,
(2) provide resources or help the student arrange for the use of ;Zgburces, (3)

serve as a human resource, (4) be a co-learner with the student in some instances,

-

-




* 4~3-10 Contractual Learning

and, (5) be one of the evaluators of the studenghs accomplishments. If students'

also engage in self-evaluation, as is often the zéﬁs/in contractual learning, the

faculty member might assist the student in developing his abilities to evaluate ‘
v = .

his own work. Whatever the responsibilities of the faculty member, they should

<

be specified in the contract. ¢

Problems of Implementation

One of the major problems in contractual learning is that,‘when students

are first given the opportunity to participate *in the planning of their own
learning experiences, they simply do not know how to say what they want or think .
they need® A supporter of contractual learning would contend that the solutiony

to this problem is not for the facultquember to usurp the responsibility for

J;

slanﬁingi rather the student should be given the opportunity to learn to plan~his
own future. Often a contract designed to offer thé opportunity to explore many
ppssibilities’is what is needed by a student who seems not to know what he wants.

Another problem, which also reflects the student's lack of oppértunities for
N experience, is the problem of the stude;t who doe; not know how to,evaluate his
'own work. Again opportunities should be provided to engage in seifrevaluati%p and
to compare self-evaluations with EBL evaluations of several othér persons more

experienced in a given sub}ec; area. ) R — )

.
.

From-the faculty member's pdint of view, there may be too many students
"doing too ﬁany different fhings at’ any on; time. It takes experience in
contractual learningb(or any other mode that allows flexibility fox the student;%
for a facult& member.to learn to say no, not only be au;e a proposed learning

experience is not academically acceptable, but simp)y because the facﬁlty member

is ‘overloaded. It is more considerate of a student to say, "Sorry, I don't have

0y
¢ J 14
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time to supervise that contract this term," {Eén\to agree to the contract and

N~

then not fulfill the agreed-to responsibilities.

’

Finally, procrastination is a problem that plagues both students and faculty .

’

members. If there are no meeting times or deadlines for certain activities
%

specified in a contract, it is all too easy to "let things ride." As long as

there are courses with serious consequences for missing a deadline, the more

14

< .
flexible learning experiences will have second priority. It is to avoid

>

procrastinationythéf contracts should have built-in deadlines for both the
student and the faculty member. Problems with procrastination cax{ be miniyized

By participants signing contracts only if they expect to find the activities

“~

- inhefently rewarding; people procrastinate less on things they enjoy doing.

As you work with your students on fulfilling contracts, make some notes on_

- »
»

problems you have encountered and how-they might have been agoided.

"% ‘

s

N

1Evaluation Procedures

- . ’

. The evaluation of contractual learning proygides theabpportunity and the

challenge to design an evaluation procedure that applies to a total learning
. -

sifuation,‘including a great variety of modes of learning. The student 1is

involved in the evaluation process along with the faculty member. One of the
failings of traditional education has been 'that it puts the faculty member in a
'position of being the authority to pass judgment on a éfﬁdent'é'performance.

While a faculty member's expeff;ncé doeg give him a vantage point from which to

evaluate a student's performance, if éhe student has no rohe in theej;ibuation

process, he has no opportunity to learn to judge his own performanc ‘B}nKLhis
« A ’
.. System each person involved in the contract (including on-the-job supervisors,

where applicable) is involved in the evaluation process. Narrative evaluations

.
*
~ oo “

A
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’
»

are encouraged wherever possible. The following criteria are recommended as a

HRY

check list for the preparation of each evaluation. Each individual should

evaluate his own performance and that of all others involved in the learning

Y
K

experience.* A narrative (generally no more than one page) from each participant
should be appended‘to the completed contract.
Student Performance: . . -

0" dB!d t/g’student complete the specific objectives? (Test results can be

“dsed here.)

(2) Did t}e experience contribute to the achie%¥ement of the stated learning
goal? ) .

(3) In which of the follow1ng cognitive and affective behaviors did the
student demonstrate significant 1mprovement and in which is improvement most
needed?

(a) careful judgments and critical thinking

(b) interpretatdon of written materials,, oral materials, non-verbal
materials

(c) oral and writtén communication

(d) ab111ty to analyze complex systems into the1r comgonént parts and
to perceive interactions ,

(e ab111ty to synthe51ze information and ideas from various sources

to coherent wholes -
(f)‘ ability to evaluate 1nformat10n, project future possibilities, and
‘make choices and commitments %

(g) ’ ability ‘to ask relevant questions
(h) demonstration of creativity
(i) demonstration of humaneness
(4) 1s'the student .able to function as an independent learner?
(5) Did he regularly prepare for and parficipate in group activities?

Facult} member (and on-the-job supervisor, where applicable) performangg: "

(1) Did the person a551st in planning .
(2) Did he facilitate student's learning, including gostering of abilities
listed in item (3) above’

(3) Was he accesslble to the student when needed?

¢4) Did he fulflll the responsibilici specified in contract?

(5) Did he demonstrate: —— r>
(a) ability to guide student to answers to relévant ‘questions A Y
(b) the quality of creativity ’

. (c) the quality of humaneness . ] ' .

Adequacy of the learning environment:

(1) Was the environment conducive to learning? .
(2) Were the necessary reseurces prov1ded° (includlng equipment, supplies,
< and facilities) - A

v
"

: ‘ " , _ &
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- — e~

-
\

If a grade is to be given on the student's performance, each participant
should indié@te the grade he would recomgend. Also, if there were any changes

in the terms of the contract during its execution, the changes should~bg

‘ .

described and appended to the contract.

Y
|
|

After each participant has pYeparéd a narréiive evalyation, the faculty
advisor should determine whether there are di;crepancies that should be resolwed
and,lif so, should meet with‘the student (and supervisor, if applicab&e). In any,
case, students should(be able to see the evaluations, so that they can compare

k4

"their self-evaluation with the other evaluation(s). ' N
2y, , !
Ideas for Research, . ,
l One of the first research problems that comes to mind relates ts the
subjective naturf ;f the criteria for eva ing student performance which are
itemized above. Although objective tests may be used to mea;ure performance on
some of the criteria, mdny other criteria-are measurable only in subjective germs.
Experiments'to determine the reliability among raters on the subjective ratings
would be worthwhiie.( Also it might be instructive to detéhmine the reliability
of the subjective measurements. Other researchable questions iné{ude thé“;elative

performance of students working en’ contracts with the performance of students.in

traditional classes net on contract, and the relative performance of groups of

\

students accomplishing the samd objectiveg using different modes of learning

(seminar, independent study, etc.). Refer to the discussion of experimental
design in Unit 1 for additional idéas about research procedures. "Buros' Mental

Measurements Yearbook (1972) describes a variety of tests that could be used to

- *

determine chanées in performance on critical thinking, interpretatiqn of materials,

T -

and other intellectual skills.

&
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Sélf-Assessment N

[y

A-1. Describe the components of a learning contract. (1) °

-

A-2. Describe the ré&ationship between learning contracts and learning theory. (2)
A-3. Prepare and use a leatfng contract and describe your experiences. (3)
. A-4. Describe the role‘qﬁ the teacher in contractual -learning. (4)

A-5. Describe the problems you encountered in using learning contracts and what
you did about them. (5) —_

A-6. Describe the comﬁonents of an evaluation process for contractual
. learning. (6)

- s

A-7. Plan and carry out an experiment on contractual learning. (7)
B-1. Suggest improvements on how to write a learning contract. (1)

B-2. Express your own views on the relationships between learning contracts and
learning theory. (2) o

' B-3. Revise the contract(s) you have ﬁrepared and test them with students.
Describe your results. (3)
B-4. Suggest, additional components of the role of -the teacher in contractual

learning. (4) .

B-5. Devise additional recommendations for dealing with the problems of
implementing learning contracts.
v o
B-6.. Suggest improvements in the“gvaluation process. (6)

B-7. Write a critique of your experiment and devise a new experiment to overcome
the‘x:iticisms., @) -

/ .
\

>
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! . UNIT 4
INVESTIGATIVE LABORATOR&E?.

' L4

. ‘ ! '

. . . when we teach investigation, I tAlnk we are trying to
communicate that it is i
an integrated web of human ac ties--observing v
questioning, generating prpfosals, collecting data,
reducing data and making interpretations, recordings,
and communicating results,
which 1is )
facilitated by a charackeristic set of attitudes—- A -t
curiosity, openness, confidence--and skills--the )
- ability to use symbols, logic, instruments, the
library, statistics, to discriminate and-measure,
s--that it i
produces knowledge--observations, questiops, proposals,
datey interpretations--
which is h
evaluated on the basis of its ability to reflect
natural objects and predict phenomena. »

Thornton, The Laborator¥: A Place to Investigate, p. 111

o

N N i
Purpose and Objecdtives - N

T

Investigative laboratories offer students the opportunity to design, carry .

. ® .

out, and report on a simple scientific investigation. ther functions of the
laboratory such as demonstrating phenomena and learning techniques are -

incorporated into the investigative laboratory--incorporated into the activities
A —.\_/
as they are needed to solve a problem. The purpose of this unit is to present

-

some ideas about the art|of investigation and about how to help students learn

~ A}

to do invesfigations. Upon completion of this unit, you should Be able to: (1)

describe the investigative approach, (2) explain how 'investigation is related to

.

learning theory, (3)» lain how to carry out an investigative laborétony, (4)

descrfbe the role of. teachgr iﬁtguiding investigations, (5) discuss some of

\T "/J .,_;

e ]
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the problems of implementating investigative laboratories}, (6) describe some
-~ N .

approaches to evaluating the process and the product of -an investigation, and

- ’

(7) plan and carry out a research project on the investigative laboratory.

)
N - * rs

The Rationale for invé%tigative Laboratories »
In an iﬁvestigative labdratory, students are provided the opportunity to
design, carry out, and report on a simplé scientific investigation. Some
advantages of the investiéative laboraLory over the more traditional exercises
are: (1) studen;s experience what it is like to "do" science, (2) they learn
how to use the scientific method, (5) they learn some methods of searching the

'%cientific literature, (4) they learn to deal with real problems where thege

are not necessarily "right answers' avadlable, and (5) they eXperience presenting

~— X

?
their work to their peers in the setting of a quasi-professional meqting.
In a rapidly changing society it is not sufficient to pass along\to new

generations the knowle already acquired; it is essential for students to

master the processés by #hich new knowledge is generated. It is also jimportant
for studehks to'develop skills in thinking critically énd in making decisions
based on carefully collecéed data. Although the. investigative laboratory
emphasizes process, there is good evidence from the reports of Thornton 1972)
that "students who use information in the process of investigation display a
remarkably high compreHlension and retention of that inférmation."

The investigative‘laboratory provides opportunities to offer individualized
inst;uction which is not merely the "self-pacing of prescribed instruction", as
Tﬁgrntgq.sp aptly déscribes some of the efforts at individualization. Truly
individualiz%d prdérams, according to Thornton, are self-directing, self-
motivating, and‘self-rewarding as'well as self-pacing. The investigative
cn

Q1
» J

.
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a

laboratory can offer all of those qualities.

L]

The kinds of learning that take place in an investiéative laboratory prepare ”

o

students for the kinds of thinking that research scientists use. 1In Eﬂgt sense

the investigative laboratofy may be saig to be desirable for students majoring

!

in science. - Yet the laboratory science course that students not majoring_in
L ]

Science usually are required to take may be the last opportunity these students

will have to experience "doing" science. The understanding of the processes of

science derived from even a limited investigative experience is an important

component of the education of a knowledgeable citizen. Aﬁd, the "doing' of
. -t
science is perceived by many non-majors as a deeply rewarding experience.

A typical investigative laﬁoratory might start with an introduction to

: N\
the particular equipment and techniques students might use in their projects

-

and with a discussion of scientific methods and experimental designs. A
significant amount of individual artention (which can be provided by more

¥

advanced students) is needed when the students are designing tReir ng_individual
projects and locating the equiﬁment and materials needed. Many std%ents

"demonstrgte a great degree of resourcefulness in adapting household items to
LY

their scientific purposes. During the carrying out of the experiments the
laboratory must be supervised,‘Put no special week-by-week set-upg for structured

laboratory exercises are required. Most successful investigative laboratories
R &
-
take pﬁ!@e over a period of a quarter or a semester, but the idea can be tried

on a small scale over a period of about a month.

In the investigative lahoratory fewer sets of the sape equipment are needed

. -

than in traditional labs; greater variety can be provided on the same budget.

Most places that offer investigative laboratories have arranged for a laboratory’

space to be available during much of the week so that students may come in to

~
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work on Ebeir experiments as necesSary to collect apRropriate data.
b . J AN

2 “ Q 3‘* hd

Relationship to Learning Theory

©

The investigative laboratory represents an application to Gestal} theory in

that it provides a situation in which the student can develop insights, formulate,

>

and solve problems. To the extent that the problem being investigated requires
mastery of skills and techniqueg, the theory .of behaviorism might be applied.

Autonomous development enters into the investigator's personal attitude toward

the process of designing and carrying out an experiment. His choice of what to

"

do and how to do it reflects his own autonomous developﬁent. Thgﬁ&eVels of

cognitive learning include memory, understanding and applicatiﬁn of conceptrs and

[ . . _& .
principles, and problem solving--all integrated into the process of investigation.

-
’
N
.

o

€
W
S

How to Carry Qut an Investigative Laboratory d

In considering whether to begin offering an investigative laboratory

experience for students you should give some thought to the following factors,

(
which are summarized from Thornton (1972): &1) The nature of investigation is

difficult to convey by words; like love, it is learned by experience rather than
(e

description. This may be due, in part, to the complexity and variability of the

-

process, or to the[tendency of scientists to describe a somewhat more orderly and
ratlonal process tHan they ‘actually use. (2) When the process of'ihvestigation

is fragmented into s ctivities, the activities tend to lose some of theiY »

-

challenge and relevance. The whole of an ipvestigation seems to be greater than

the sum of its parts; in the context of an investigation each of the parts f%}s

into the goal-directed whole. ii% The most q1fficui22panx of, the investigative .

iy _rrk_-'
©

. ~ !

process is defining the problem. This is probably re ated to the fact thii

-Qn
A
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h}

defining a problem requires making choices and taking the risks involved in
those choices. A student probably feels more secure doing a thorough job on a

"cookbook lab, than taking the risk of defining a problem that he might not’ be

\

atle to investigate adequately. (4) Finally, having students do investigations

»

uSuelly consumes more time and is both more frustrating and more rewarding than
the instructor initially imagines.t
Before an effective investigative laboratory can be of fered, a survey of

equipment and facilities should be made. Also students should be familiar with

'some basic techniques, Askayourself: What kind of equipment will be available?
. ‘v 2

What techniques have the students already learned? Which additional ones can be

learned, if needed? Also, determine where and when the students will be able to:

.

work, If you are cérrently using one laboratory for multiple sections of a

course, that space could easily be opened to the invesfigative laboratory.
« -

%) \

Encourage students to do some or all of their work at home or in other locations.
* . T« o1

(See.Unit 5 on Community Resources.) Once physical arrangements for offering an

) 4

investigative laboratorykbgve been made, and before you are faced with a group
. . . N .

of eager students, it is extremely important to give careful thought to how Vou

v

] ¢
will guide students in the investigative process,

Héwiwill stuoentsLselect their p%oblems? First, it is essential to limit

.. the poss}bilities to those problems you and others who will work with‘the

3 ’ .
students are interested in and capable of “handling. This does not mean that you

“or your collea.gges should alregdy know the answers to research questions stude}nts
/ -
Y
will pose. "It does mean that your laboratgry should have the basic equipment
- B ) \ /
and'someode on the staff should have had some experience with the appropriate
. -

techniques,. These precautions have been ceoncerned with faculty; let us now

o o

' concern ourselves with what makes a good, problem from the student s point of view.

‘ v L b -
. . i .
/ ~ - i ‘i .

. N s Q-‘) . . ¥
~J .
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Dean (1972) lists the folio%ing characteristics: -

' - 1. It must be a real investigation for the student, note

that the emphasis is on the words "for the student.,”
2. good problem involves'worthwhile.laboratory O
activities,
3. If_must be something the 'student can really do and do
in the time availablg. He may well find at the end of the
,quarter that there are many ramifications he still wants to °
explore, but he should at least reach a satisfying point.
within the time allowed.
@« 4, Above all, the problem mur be interesting to the

student himself

) o .
Murray -(1972b) found that students choose their topics from reading formal

laboratory studies, comments in lectures, discussions with other students§ and
experiences in their families, and that some instructors make collections of

earlier reports of investigations available to. their students. He goes on to

AR}

comment on the selection of problems:

Since the seleceion and formulation of a problem is
critical, dnost teachers allow several weeks for this process
to take place, It is duting this 3-4 week period that the
student is developing his role®as an investigator. At this
timg the teacher must provide a carefully planned mix of
activities for the student’ invluding use of the library,’
laboratory experience with potentially useful techniques,
group discussions and individual conferences.

?
A'8ry lab" might be offered in which students define problems, practice
posing hypotheses, and design experiments to test each of the hypotheses.

Iy
Carrying out-the "dry lab" as a group discussion allows all of the students to

v
.

anticipate and to learn from each'othet. Instruction on mnu\n use the scientific
literature should be arranged. The library staff might have some valuable

suggestions on how to thueint students with the literaturé and might even offer

-

an instructional program. It is important to adapt the instruction on how to
. , o

use the'literature to materials easily accessible to the ‘students, because

<
"

students firsf learning to use the literature are easily discouraged by failure

'
.

<

<

o JLs”. \’/

A
s
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. ~
. to find the references they need. ‘

o - . )
As the investiggtions tdke form and the experimental designs are?eyeloped,h

4 * :
it is important to go over these with each student individually, first, to T

determine 'whether th% design actually tests the proposed hypothesis, and
, [

4 second, to be sure all of the néksfiify supplies, eduipmen; and facilities will
be available., Be suge\that youy a colleague, or an advanced student are . 4 }

. e Lo - .
available to .answer questions or provide assistance as needed. Experience with
fhvestigagive laboratories has shown that learning is greatly facilitated by .

. ¢

having help available when it is needed. Build some chegf-points into ¥he

schedule foE/;he investigative laboratory; e.g., experimental design due week 3,

progress reports weeks 6 and 10, final presentations weeks 14 and 15, or some

N ,

ther schedule that fits your situation. 1

' : i y

-
A \

Ideag from Participants in Previous Short Courses : .
”

? While it will be impossible to ‘glean from reports all of the nuances of

> - .

. ; .
. experiences with investigations that were presented at the short course sessions,

the following list offers some practical suggestions for p;ospective users. ]

- , v

u(l) Clausz (St. Andrews Presbyterian College, Laurinburé, N. C!ﬂ*prepares
. students for i&vestigations in cell physiology by offering four planned

laboratory experiences: ~qualitativg/and qantitative determination of amino
S € ¥y . )

acids in a mixture, fructofu nSsidase activity of yeast, fludfescegsg,df//

chloroplast pigments, 4nd sodiumjion transpof( By frog skin,

sealed boxes containing unknown objects and asks students to formuldte questions

that dill help\them to design &0 experimental model of-the unknown object(s).

* ' : ’O!_ at
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v Ld

* ) 4
For each question, the student is to magipulate the box in some way to gather

information to answer the questionl .The questions, ‘the manipulatbons, the »

’
-

Y <
answers, and the assumptions made by the student in arriving at eech answer are
7 N
‘J' to be written down. Students are encouraged to ask a large number of questions

.

because the greater the number of questions the nearer the model is likely to

match reality. Finally s&udents write a description 9f the medel and then
‘

draw a diagram of it. : : t

(2

(3)- Enthdsed by the idea of the investigative ieboratory at the fall ses§ion,
Raverta.and Rapaport (Springfield Technlcal Community College, Springfield, Mass, )

began an investigative laboratory in the spring semester. They designed a pre-

-

: investigative questionnaire to detgfmine the experiences their students had

already t}ad in indepenaent in%fgations, their?attiﬁdes about investigation, "

N

and their familiarity ,with the library.\ The findings were used in designing the
. \ - /

investigative laboratory. ¥

(4) Jungck, (Merrimack Colleggs North Andover, Mass.) operates an investigative

léboratory in cooperation with colleagues and senior students. @Studehts

\

schedule one fu}lgday per week for the.laboratory but are free to specify the

'%rofessor they wish to work under and the problem they want to invesiigateu As
. ' ¢ '
a result of the experience, students have obtained a clearer understanding of

. Pl * . - -
v research and have developed confidence'ip their apilities,~ faculty have become

4 \

con?inced of_tH% value of the investigative laboretory, and the senior teaching

assistants reported that they learned a lot about sciemce and also about
. ’ \ : "
teaching. o ’ . ) ‘
+ (24

(5) ,Seeley (Queensboroﬁgh'Community College, Bayside, New York) intfodhceﬁ

individual projeets %Pto.a structured-laboratory and stipulatéd .that students 1

were té rely solely on tHeir own initiative to procure equipment. She provided

.

&£ N ) . Co.




the students'
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- ~
.

suggested topics, guidelines for preparing a report, and ma%e herself ava{iable

ﬁor individual conferences. Initial student responses were enthusiastic but

£inal evaluations were npt available at the spring session. .
(6) Richardson (Tuskegee Tnstitute, Tuskegee Inssée%ce, Alabama) administered

an attitudinal questionnaire to tw‘ldloups of students one of whom had

’voluntarily elected to participate in an investigatid‘ laboratory and the other

of whom had declined to participate. Preliminary findings suggested~that the
, . ‘ » -
participants in the investigative laboratory‘demonstrated strong interest and

N » -

enthasiasm for that activity. _However, the lesser enthusiasm of the group

engaged in traditional iabora{ory activities may haye been due to variations in

d
.

student motivation prior to the laboratory experience. .

~ \ .
Other participants scheduled Iaboratory topics but provided opportunities

] \

)

class work on the same topic with small groups each contributing a component
4 . ‘ . B
of thz'investigation; or introduced a particular technique and had stuébnts ’
N
darry out investigations'usin§ the techniqué;
from student investigations over a period of years.

. L

>

The Role of. the Teacher

-

- .

~

The primary factor in the success of an investigative laboratory is the

teacher's attitude toward the students. If the teacher conveys thps idea to

L . » .

o

.
T

for students to decide how they wOuld investigate the topic; or had a whole ﬁv
s

] Lan e

or cumulated data on field studies

the students ~that they can do an investigation and offers personal encouragement,

\g . . i » ]

-

chances: of success are greatiy enhanced. Murray (1972a) suggests

that finding a.colleague in the same or a different field of science who shares
an intgrest in teaching the art ‘of investigation will provide a welcome
companion with whom to discuss the joys'and frustrations of investigative

. . v ~
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.

.
.

laboratories. He also stressgs the.importance of students having someone to
v » . e ’ &
- * - L) »

emulate; thus, another component of your role as teacher is to be an s .

investigator yourself and to encourage upper division and graduate students to

x B ©

work in the laboratory.. Inexperienced students shoudd be welcome observers.

‘The teacher is'essentially a facilitator of learning, in the sense that

\

Rogers uses the term. (See page 4-1-6 of ‘this study guide.) While this role
may seem at first to be very deﬁanding,-Rogers would be the first to advise’

»
a teacher to adapt the role to the extent that he or she is comfortable wigg it.

5
L
» v

The experience of helping students to solve problems is much more rewarding to .
many of us than supefvd.sing a laboratory where everyone is doing the same

exercise. How many iliac arteries can you enthusiastically discover in one
N ’ L]

afternoon?

[y

Problemsyof Implémen tion . ¢ ‘
| Th sinéle mosSt %equently encounﬁered problem is that of selectiqg a
topic\for the iuvest‘gétion. Students who have‘been cusFJmed to geing told
“ *what to do are extr?mely’uncomfortable in a siEEation Yﬁere they havé to make

3 .
students who have

-

C . some decisions. A frequent and relatgd'p}oblem is that

selected a topic often have difficulty marrowing it down to matageable *

. R N 4 .
proportions. The goai is to help sthdents define a relativély simale'problem

_and to help them desigh'an'exper}mpnfﬂ?ﬁat 1g_sharp1y‘focused on the sellected

- * ’ *
problem. o S //</ .
¢t . T ‘@ :
] Spaqe/and equipment utilization are other problems oftem encountéred because

L2

[

-, .
each of the students is doing\somethiﬁg different and may need’to keep an

- .

*experiment set hp for several weeks. Encouragipg students to keep the problem

simple also helps to minimize the spaceland equipment problems. Another way to

. .

. o\eg '
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B

v
s
\ ‘ fl

deal with the space problem is'to suggest ways in which projects may be carried//’J'

Y

-

" out fn dormitory rooms or at home., Finally, students and faculty could all be

<

~ .
alert to opportunities for investigations using communkty resources. Some

N

/S

helpful suggestsons ére‘given in Unit 5.

-

The wear and tear on instructors is often a serious problem because it is

hard to refuse to take time to talk with a student who has encountered )
A
-4

. "\ \n‘
.difficulties and the difficulties sametimes, K seem incessant. A partial solution
4 Pe

to this problem is to devote a signigicant amount of time early in the term to
Preparing students for investigation. At this stage, students are generally
doing things i; groups ("dry-labbing," learning te%hniques, participating in
discuésiohs, etc.)rand an ingtructor's time can serve the needs of a ndmber of
students, Tea®hing loads should be calculated Bygthe basis that time spent in
laboratogy is at least as Yaluable as time spent fn lectures and discussioﬁs;
if this is not the caée at your ins@itution,'ef{:Zts should be made to give
adgquaFe weight to laboratory instruction. In the f}nal analyfis,ftks“ ’

4 v . } ‘
prospective t%acheg of investigative laboratories may have to decide whether the

o

effort is wérth sz geward. For my, party I would much rather spend s8ix hours

dealiﬁg with .interesting, varied, é{d challenging questions about investigations
¢ .
than .three hours repeating answers to the same questions over the same exercise.

{

\

Furthermore, I have never engounteted a situation in which the investigative
] ) v . " Lo ¢ ) - '
P labo;htory was twice as demanding as,a‘convéYtional laboratory. As.the

v o -

laboratory is usually made accessible to students at times other than regularly

scheduled periods, setting up a rotational sch&dule amoné the teachers (and
. ’ - y . ’ o N

teaching assistants, if available) may serve to relieve some of the pressures,

.Students who have taken the course only the term before are often quite helpful

‘
o

and perhaps can be paid oﬁ%given credit for their services. You should check

4

;S.
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& ' , .
insurance coverage before .arranging for the laboratory.go be open without a

A}

regular faculty member supeivising ic, If/you are really concerned that you
/ will resent putting in aggitional time on ‘investigative laboratories, perhaps

you should not gét involved; even an investigative laboratory hardly compensates;
for 4 resentful teacher{ ) ’ .
> Because toe;e can be many unanticipated problems in implementing an
. ™ .
dnvestigative laboratory, it might be aévisable to mount a pilot project with

one or two 1aboratory sections to 3110w you and your colleagues to test the

feasibility of an investigatiwe laboratory It is quite likely that you will

-
» .

be able to adapt the idéas .to your particular situation. ',

Evaluation of Projects
8

» Fvaluation of the final product of an investigation is one kind of

<

. evaluation however, there should .be some atker‘fﬂlon given to the quality of.

effort that went into the project‘ Narrative evaluations are pfobablynm?re. )

informative than simple letter grades. Many of the ideas about evaluation

?

. [ L '
presented in Unit 3 coulfl easily be applied to evaluating investigative projeﬁts;'
particql!rly the use of the criteria for evaluating cognitive and affectiye

. behaviors of students aqo the -idea of(goth the student and the faculty member

evaluating their oyn and#each other's perfermance., Another list of criteria,
3 > ~T : « .

which are used in the Northern Virginia Community College investigative !

t
7 ’
. laboratory, are as follows: * S . ) -

P - . .
.1. Is the problem clearly defined? -

t

- i .
2. Is the hypothesis bFKng tested clearly stated? . N

8

. ‘3. Given the equipment and facilities could you repeat
) 1@@”*’ the experiment from the description in the papep7

L4
‘ -
-
E)
~ ’ )

< g ’ [
. .

ERIC . T - 90 - -

. N 4
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© 4. Are the data presented clearly (a) tables and graphe

i easy to read, (b) metric units used, *(c) calculations \ >
N . correct, and (d) quantitative measures used where )

: possible in reporting data? g . .

-‘ X 5.£%Are,the conclusions justified from the results of the
experimentﬂf (adequate controls, etc.?) '

6. Is'there a clear distinction between gbservation and

inference in all stat@ements? BN
-, * ‘
’ Z. Aré the conclusions related to the findings of_other ¢
scientists° ? 1

8. Are adequate‘bibliographic references given?

e

. . )
9. Are scientific terms used correctly and defined if not
commonly understood? ° '

10. Is‘the gfammar and sentenc€ structure correct to the '
extent that the meaning is clear° =

<

Finally, if a percentage or letter grade Eqst be given, the students should-.’

. ' rd
have the benefit of Enowing at the beginnifg of the term how those grades will |

e

.

be determined‘ Some kind of point system weighting the various components of

the investigativ process cotld be devised; for example, 20% of the graqe could

} -

e -
be allocated to each of the fol§pwing categories: experimental design, literature ' |

. review, techniques, conclgs%gzs, and preparation and presentation of report.~ ‘
- “

. ¢ - ~ $ . '
s ¢ M * - . /I & . <" LR
~ 'Reseanch Ideas '
> . ~ N .
¢ .
A number of researchable questions'can be formulated from the basic idea * .
» . ’
» that the investigative laboratory offers+a teacher tMe.opportunity: to determine °

.
what stujz7ts would study if they could design their own approach to learning

Unit 3 ontractual Learning will be helpful in this context. Also, the thesis J

’ F

that investigative experiences lead to the acquisitiog of information and the

learning of concepts could be tested. It 'would also be interesting Lo kno‘}

/ ] -: . /ﬂ . N ¢
/ whether information and/or demonstration laboratories contribute to the ability°‘
. T - ,

» .o : -

: , _ a7 . @
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) ¢ O )
i . to design and carry out gkperiments. Thornton (l972) indicates tha ébe\

’

ibveetigative prograﬁs he studied provided affirmative answers to ﬁ e following

questions:

. f
: Do Frleshman.and Sophomores know enough to do respectable

3
investigationt.i .
- ‘ !

Can an investigative laboratory be successfully offered for

f a class of. several hundred students? -

. . . Ed Ny
Can .gn institution offer an investigative laboratory if its>
faculty's involwement is.primarily in teaching rather than
research? ,

» v
Can investigative laboratories be offered in two-year colleges
and at economically impoverished liberal arts colleges?

-

.

Even though Thornton's experience led to 'yes" answers to tbese questions, it
~ B . .

would still be worthwhile to design carefully controlled experime%ts to generate,

4

more quantitative answers than are currently availablé?fé)
.4 » .

b
. .

. Self~Assessﬂent - /’Q&N -

A-l. Descriffe the investigative approach. (1)

Y

&-2. Describe the yelationships between investigation and learning theory. (2)

A-3. Explain how te carry ogt anginvestigative laboratory. *(3)

[ -

A-&. Describe the role of the teacher in investigative laboiatories. (&)

\ 0 . » ’
A-5. Set.up a pilot program to gain some éxperience in investigative
R laboratories &) \ . .
A-6. Desc “some of the problems encountered in the investlgative laboratory
~ *ang you ‘dealt with them. (5) -

»¢ , A-7. Describe the appro#ch'you used to evaluate i;vestigative projects. " (6)

A-8. Plan and carry out a research project on the investigative laboratory. (7)

Il % -

B-1. Suggest modifications for the-investlgative approaqh. (@D)

B-2. Add some ideas to the procedures for carrying ovt an investigative
. laboratory ~(3) ‘}-

v

»
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B-ﬁ. Describe the role you have created -for yourself as teacher in\an
investiga;ive laboratory. (4) .

L ) . /

|

|

|

{

+ . v J

B-4. Recommend some ways to avedd or deal with problems that might be l
|

+ encountered in implementing the investigative laboratory. (5) o
B-5. Cfiticize.the evaliation procedures described in the unit and recommend = _
improvements. (6) Sy ) ]
. / e ) v
B-6. Criticize your research project and, propdse ways to improve the project;
if possible, repeat the project with imp;pvements. D) - . )
- s ’\i ) \
Py B :
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COMMUNITY RESOURCES

Society would gainjif work and study were mixed throughout '
a lifetime, thus reduting the sénse of sharply compartmen-
talized -roXes’ of isplated students v. workers an& of youth . -
. isolated age.: The sense of isolation would be reduced Kﬁ:>
if more students were also workers and if more workers . B
could also be students; if the ages mixed on the job and B
in the classroom in a more normally structured type of '
community; if all members of the tommunity valued both ' N
study and work and had a better chance to understand thé- )
flow of life from youth to age. Society would be more
] integrated across the lines that now separate students
and workers, youth and age. .
Carnegie Commission on Higher Education, Less %ime, More Options, p. 2
. X . -

o .

Purgose andMObjectives

e - ‘g\‘- IR LS .
The purpose of this unit is to encourage teachers to ferret out and ‘make ude N
' i ”‘".~ ‘“'; . . * t
~ LA - )
e of a host of tesourceﬁ for significant learning that exist within the community T

~,
Hence, the unit gs not precisely concerned with an alternative mode of
- N

U ogalem ® Y s .. - .
CL 4£séruction; rather it is concerned with presenting ideas that can be used to..

gy . P

accomplish the other alternatives through judicious use of community resources.
After completing.this unit, you should be able to: (1) describe the kinds of

learning résources which might be found_in_a communitzi/jiyyrelate the concept
i ) .y A |

of community ased learning to lear ing theory, (3) describe several strategies

: |

* for obtainingland using community resources, (é) describe th role of tHe teacher

- /

in the use éf community resources, (5) describe some roblems assOciated with
| \ /t

the use of community resources and some ways to deal with the problems, (6)

!

-describe some techniques for evaluating community-based learnina, and (7) design

-

/
and carry out an experiment concerning the use ‘of community-based resources.

LY
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‘/’[‘ 4=5-2 Community Resources

S
-

Kinds of Resources ' ) oL ® .

A community-based learning resource includes any person, institution, e+*

-

agency, or facility in which participation in its activities would be,expected *

to resul legitimate learning. Industries that hire natural and social .
e 2P . .

scientists and engineers; government agencies that nire social scientists and

»

environmentalists; schools, hospitals, social service agencie,kand other non-

profit organizations that hire a variety of scientists and technicians;

@

professional societies; écience—related businesges; research laboratories; and

many other agencies--all of these agencies have the potential for providing
' opportunities for independent study and job—related learning experience# These

experiences could contribute to the clarification of a student’s career goals
and to the development of abilities needed to succeed in his chosen career.
Possibilities for community-Based,learning resources are limited onlyﬂby the

)ingenuitQ'of the faculty members and their studentsh ‘%?“ /{/ ’ ot

Reasons for Using Community Resources

Two good reasonh to use.community resources are: (1) to increase ‘the

N P

student's .direct experience in his areas of interest beyond wHat is avdilable in

an academic setting and (2).to realize substantial savings to t institution in

terms of instructional‘material and pérsongel costsl T‘ “uses commuriity
éﬁsources are as numerous and diverse\as the community itsezfﬂ 'Except for very' )
¥solated areas there are ui;ally many.ageniies and‘orgaﬁizations'wil kxgizo

{provide for group field trips or to accept indigidual students wn; a!e genuinely

, interested in learning about tne agencydor organization and?assi ting ;ith itsl’

*  work.

v
A «
.

L.y
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landscape archdtects, . . . The list could o on. Completing such a list for

-

your own community might be an appropriate project' for your students. If you
still have not found what you want, try & newspaper ad. A vefy ;uccessful

prograﬁ at McGill and Sir George Williams Universities in Montreal (Creagi‘ggnd

§

. 4
Murray, 1971, p. 61) expanded its community resources by advertising for

scientists--enployed, semi-employed, or retired--to work t7ith students and/or

provide facilities.

s

>
After locating resources, the next step is to determine what uses can be

made of the resources. An agricultural consultant might be'willing b visit the

L]

class and discuss food production problems or might accept a student assistant.

\

A class trip to a beer brewery might be arranged to improve students tomprehension

- 2 .

. . . 13 -~
allow.a student to make behavioral observations on the bees. Students often

demonstrate great. ingenuity for seeking out community resources to meet their

needs and interests. A small.booklet_for students of all ages provides nany

-

ideas which can be adapted for use by college students (Wurman, 1972). s

For field trips, ég hoc arrangghents are sufficient;. to arrange ipdividualized
community'learning experiences reguires more planning and long-range supervision,

.

To.arrange such experiences, first locate agencies; second, determine what can

- -
&

be learned ié\each. In makiqg-arraggements'for students to use communit&l
resources, if is important to be assured that students-willrnoc be exploited.
@sQi?gements ShoJ&d provide for the student to obtain iAstruction and guidance
equivalent to_séfvices rengered. 'Sometimes it ig‘bossible to arrange for
students to be paid, but the primary objeétive is to arrange for well supervised,

quality learning experiences. As a rule of thumb "a student should receive one

gsemester hour of credit for one week's work provided that all of that work ~

¢

of the complexity of the fermentation process. A beekeeper mifht be willing to I
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4
involved essentially new experience. Equivalently, if a student works for three

M *

weeks but learns only what could have beeh‘learged in one wei}; that’ experience
L .

-
~

is worth one credit. Coﬁple¢ with this gdiqeline is the notion that once a

student has‘learned\egough to be of benefit to the %gency, he should be p?ié“ ‘
f&r all of his efforts., Another guideline is ihat, while supervisors of .
s;udents would.nét generally be paid a; facult& members, they are éntitLgd to

l}
o

\
equivalent value in services from the student for time devoted £o making the

stydent "s experience a significant learning experience. Third, the specific

objectives of the experience and the tesponsibidities of student, facultv, and

>

supervisor should be well defined. And finally, the means by which ‘the

experience will bé evaluated should he clearly specified. For suggestions about
) . - 4 .
defining objectives oﬁ a community based learning eiperience, about describing

.
'

4 . :
responsibilities of -student, faculty and supervisor, and about evaluating

experiences, refer to Unit 3 Contractual- Learning. L -
» . °

-

Communitv“resources can also be uséd to advantage in investigative

laboratories. Thomson (1972) cites, in addition to the use of research*

facilities, including the greenjjouse, in other departments with the institution,

the medical schdol facilities and hospital and health‘departhent laboratories
!

. -
that were, used by students in their investigations.

-

It is'a challenge to the ingenuity of any teacher to combine the'dse of

community resources with the mlternative teachidg strategies presented in .other

4

units of this study guide. Some examples follow. Modules and other forms of’

individualized instruction ceuld be used to prepére students for on-the-job

. expe}iences; conversely field trips and guest speakets could be used to stimulate

interest in individualized learning activities. Contractual arrangements are

’
. ¢

SR ) Py s .
. z%qeél for recording respon§1%}lit1es agreed to in community situations. The
.

-«

?}? '-6!.

Aruitoxt provided by Eic:

-
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.

p .

- €

utilization of community resources can greatly expand the types of investigations

.
a

from which a student may choose. Also, an overworked faculty membér can be

?

relieved of some 'of the burden of overseeing and guiding the investigations. A

few instances of arrangements with persons in the community have resulted in

the student 8 advisor being ama21ngly pleased with the opportunity to work with

g Cot .

students. Some community-based situations require the Student to solve problems.
b . .

Activities in the &lassroom to develop his problem solving capabilities

complement thd community-based experiences. Simulated situations exempliﬁy the

y ) I8 E] N . . N .
only way--at least the only.way I know of--for a student to get'a feel beforehand

for what a comnunity-based experience might be like. Teachers, are encouraged

¢ -

to create simulations-that will help students know wﬁat to expect in a community-

based experience. Finally, values clarifidation is furthered by direct

L d

expetisnce outside the academic setting. Choosing from alternatives and affirming

belief publicly is much easier within the shelter of the classroom than is acting

.

repeated on one's professed beliefs in a "real-world" setting. * . i )

v

A}

One final and somewhat tangential, example of community-based learning is

S
»

educational life experience for which many colleges are beginning to offer’

academic credit. Many students, particularly working.adults attending college
i '

LIRS

part-time, have accumulated a variety of learning experjierrces outside formal

courses. It seems “1likely that ipcreased use of community-basedélearning for

o
.
L} - .

matriculated students will tepd to encourage increased acceptance.of educational
: : > N .

life experiences for academic credit. In my experience\workiné with.students in

! v

pzﬁnning what they will present to their institution in application for life

e . Y ' \

ekperience credits, I have been amazed at the reluctance’of studgngs ta include
A '

non-classroom experiences in their portfolios. Students sipﬁly have great,

difficulty recognizing experiences as significan§ learningcexperiences unless

[ , . . L

»

105 -
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’

they occurred in an -academic setting. ’ . : ¢ ) .
« The Role of the Teacher :
In using tommunity resources the teacher has typically made arrangements
-
. AN
for field trips, briefed students before the trip and discussed the signif#cance

¢ f §

of observations after the trip. When students use community resources for

independent study and job related experiences, the‘role of the teacher‘becomes

.

that of planning with the student, assisting with arrangements, overseeing the
experience to assure that the objectives are met and the responsibilitiés
fulfilled, and participating in the evaluation of theAexperience.

‘; The teacher should also concern hfmself\with the problem of whether orlnot

a student shail be paid for his éffort; and how much academic credit the student 1
should reéeive. With}n the guidelines given in the "How to Use" section, it is
the respénsibility of the faculty member to assure th;t neither the student nor
the supervisor or the agency are exploitea. Jhe relationship sﬁould be mutually

beneficial; the faculty member has the role of the intermediarv to consider and
BN B '

attempt to resolve any problems that arise in the relationship between the

[ 3
student .and the supervisor. .

Problems of Implementation

— o
.

The time demands of planning, arranging/and overseeing'communify léarnfng

.

experiences will seem unreasonable unies: you consider the time usually spent
iﬁ setting up aﬂd supgrvising regular l;boratofies,.prgparing and delivering
lectures in which all students regardless of Lheir individuality receivg thé ' L
-same treatment. If your college has a "January term", or some similar relatively

unstructured period of time, that is an ideal time to try individualized programs

.
t
‘ N Al -

s * .

. 10!

\ - . A
>
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@ .
using community resources. Since the investigative laboratory and the use of ’ A
community resources are complementary approaches and present some of the same . T
NE . | - . .
problems in implementation, you might want to try combining these two approaches, )
' : Y -

Never underestimate the students' capacities for making grrangements for the ®

. ' . »

resources thev need! e 2

«

& ¢ . - s

Ahother category of problems pertains to the detumentation and certification
N v - -

- .
. -

.. 3 r s . .
of communitv-based experiences’as legitimate learning. Experiencés‘ln coffmunity

N\

£, ' . . . 1 >~
ageﬁciqs should be planned so that the relationship of the experiences to the -

’
-

A ) .
-student's acadeﬁ%c program is specific and unquestionably of academic ‘value. ¢
4 ) . . .

‘At the undergraduate level, <it will be necessary to present evidence to graluate :
. ~ » N ' L' . v , N . M .
. \’ l.' @ ,
schools, professional schools, orf prospective employers that the student's
. L . / . .
experiences are at least as vdluable, if fiot more so, that comparable course, -
. : : .
offerings. ' B : e

.
. * . -
. . . -
. »

éva&uation of Community-based Learning -
! : ' "f' ~ . D
’ The primai§ criteriogin evaluation isﬁfCan the student do the job which the

< .

’ z ¢ : . - ° ) L] . - .
expériencg was intended to teach? Becalse of, the similarity of the evaluation
N : . PR * .
. - . g , -—
of contractual learning and the evaluation of conunity-based learning, the
e ' . .

inforﬁaiion on evaluation provided in Qpit 3 Cdntractual Learning is recommended

. -

. - T, ' T . <
for use here. ¢ : . ’ .t
. s . . : . N - ¢
2 . - . o ‘\c - ’
‘Research Ideas R ’

v . A

A number of resedrchable questions can be posed as variations on the”basic
\ . . . ,

qustfon of whether community-based learnimg activities are of as good quality

* t
-+

‘as conventional learning activities. A careful study of what kinds of learning

-
[ . v «°

. PN . . -
are most likely to be fostered in community settings and what kinds are most
+ o ¥ ’ '

'

S .. Tog

»

\ R - gt N ¥
.
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, and carefully designed research.

v .
T N ., .

- . 4

question“of evaluation of community-based iearninfgis
_Finailf, procedures.for evaluation of

educational life experiencé'are neededl

) ) ] o, . . ' >
R e -
“{ - « .
- . \.
M M ¢ [ . £y
e < ~- - . .
| . A 1 *> Research Ideas 4-5-9
. . 'i' T o .. s
3 ". .. ) ) ~ i - g0 S R
» likely.to be fostered in other settings would be of great yalug. The whole

. . % . ¢

also open to*well-controlled

- v

'Y

¢ .

Refer to the informap{on on research

.t Self-Assessment

ERI!

Aruitoxt provided by Eric

design in Unit 1, for ideas on how to plan and execute such studies.

i -
’

A-1. Descrlbe the ktnds o? learning. resources that might be found in a community
. and gt%pare a list of those available in your community. (l)
. 4
A-2., Describe the relationships between the use of cogmunlty resources and .
learnlng theory (2) . BRI
. , - . hid . *‘l
! -«
A-3. _Descrlbe the strategies you actually used for obtalnlng and u51ng comm‘hity

(3)

résources. ‘ “

N .

2
hd .
. 4

Descrlbe your experlences in the role of teacher in the use of communlty

resources. (4) ' . . oo ,
3 N v v
A-5., List the problems in 1mplementatlon you encoUntered and how you dealt wlth
them. (5) Jo. s < F 0 n .
. Lo b e ST :
A-5. Describe how you evaluated your students' community-based learning. (6) %
A-7. Describe the experlment 9bu carrled out concerning the use\of community '
sresources, (7) ‘ . .
. . w e
B-1. .Sugg est other kinds of communitv resources beside those mentioned 1d‘?his
unit (l) . . . v
B-2, Propose a learnang theory that accounts for the learning that’ takes place
through the use of community resources. (2) J
. o = \
B=3. Suggest 1mprovements on the strategies descrlbed 19 thls unit for
' degveloping and using community resources (3) . . o
B-4. Prepare a < thue of the role of the’teacher presented here and suggest

improvements. (4) < .
€

B~5. Propose procedures. for avoiding the problems you encountered in
implémenting the use oﬂ dommunity resources. (5) - . )
’ M A v . +
B-6. Suggest new ways of evaluating community-based léarning. (6)
B-7. Criticize your experiment and repeat it in ‘an improved fo?m. =

(7) . .

R o 1oy

’

v

>
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‘ w CREATIVE PROBLEM SOLVING g AN o
T ’ ' ~ .
e Groups of young people might be invited to ransack ’ . ~

their minds for previously unexamined approaches to urban
sanitatien, crowding, ethnic conflict, care of the aged, Y
oTr a thousand other present and future problems. .

In any such effort, the overwhelming -majority of : -

ideas put forward will, of course, be absurd, funny or ' .

. ) technically impossible. Yet the essence of creativity 5
is a willingness to play the fool, to.toy with the absurd, ’

N ' only later submitting the stream of idéas to harsh | '
) critical judgment. .. -
- N ) . . .. Toffler, Fusure Shock, p. 411
. | ) 4
~ .

¥
Purpose and Objectives . .

The purpose of this unit 4is to 1nv1te you and your students td ransack your

L 4

minds for new approaches to any of the myriad bontemporary and future prob}ems

¢ ¢

of our society: The sample problems and exerbises are designed to remove tirriers
ot . Fas o
to creativity, foster the generation of creative 1deas, sharpen decision making

. -

' skill, and develop'methods fdr dealing with conflict. Upon completlng this unlt,

« you should, -be able to:\§[W)“relate creative problem solving to learning theory,

\\ (2) assist your students in removing barriers to their creativity, (3) elicit
‘creative ideas from your students, (4) help students to apply decision making’
¢ s ]
skills to creating optimum solutions to problems, (5) apply techniques of conflict

resolution in your teaching, (6) describe the role of the teacher in the creative

. ’1
problem solving processes, (7) discuss some of the problems of implementing these
techniques, (8) evaluate,the effectiveness of the techniques as tedching
. - , ' " . . ”
% * S .
alternatives, (9) pass at least three- researchable questions about teaching

-
. ’

strategies to foster problem solving, and“(10) carry out an experiment> to answer

< one,of the questioms posed. & '
\)“ ¥ ’ ' ) -7

S (L »
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h

Why Foster Creativity .

'
.

, .
It is not enough for teachers to be creative in what they do with <heir

. ar
suhject; methods are needed to help students develop their own creativity along-

»

with their knowledge. Whi tehead said, in The Aims of Educ&tion'(l9292, "Fools

-

3

act on imagination without knowledge; pegantscfft on knowledge without

imagination. The ‘task of a university is to weld together imagination and

experience.”‘%’: ¥ . d )
* . N .

N
el

. - ) //\
, . . ‘
. - .

-

.Some Problems
h -
Orme of the questions we will eventually consider is hoy}do people go about

solving probléms. To gather data on that question, your reflections on how you
v K

-

solve problems:-will be h?lpful. Please get out your ﬁoiebook and divide a page
. \ - -

intp three columns. Head.the colgqgs? Problem, Thoughts, Feelings. In the first {

~

- ] ] ] 4 ] .
column write specific data pertaining to the solution of the problem; in the
\ coT . :

secohd« column Qrice the thoughts that pass through your mind agfyou work on the
/’

problem; .in the third column, describe your feelingé as you work on the problem.

. . <
Please maée these notes; it.is very important to get some data om™kQw people

§olve problems, where insights occur, etc.

Try xFe following problems:

.

(19 Without liffiqg your péncil from the paper draw four straight connected .lines
- Y . .

4

which will pass thréugh all nin ts, but through each dot only once. (Copy the ’

.

2’

patterq/of dots shown a&—the. right into your notebook. + Make as

many sets of dots in your notebook as You need to solve the
’ ’ L]
‘problem.) .

. (2) Usiqg six whole match sticks, build exactly (no mdre.than,lno'ﬁess Ehan)

four equilateral triangles with each side equal to. the length, of oée match stick.

‘ ~




“are: (1) the introdjftlon uf disturbing daté,‘(Qo permitting students to make

r
Some Problems 4-6-3

—— . . R '
. £
(3) Assume that you have a paper bag containing two red and eight white poker

L d 2

chips. On each cycIe of . the game, you draw out chips until you get a red one,
without replacing any of the white chips you draw. (If, for exampld, on the
first draw you get a white chip, you 1a§ it aside and draw again. If on the

. ] - o . o i
second draw you get a white chip, you also lay it aside and draw again. I§/§6u

] > - L )
get a rss chip, you score that a red chip was drawn on the second draw, replace

S

the white chip from the flrst draw and begln another cycle of .the game.) The

N
proﬁlem is to determine on which draw in a cycle you are most likely to draw the
first red chip. (Proble% suggested by T. J. W. Baker, Wesleyan University.)
A L]
))
Relationships to’Learning Theory —
.' ‘ '
Under the topic, ''When 'is alproblem a problem?'", Bigge (1971) says: .
[ Too/éany teachers who have attempted a p}oblems approach »

to teaching have not adequately understood the psychology of .

learning as it, relates to problem -centered study Older |

psychologd es--men thl discipline, apperception, behaviorism-%

had -lit¥le to- “&y about problem-centered study.c Nor have

neobehaviorists, with their more ‘'sophisticated S=<R
, conditioning theories, contributed much understanding of

reflective teaching.

. : o

For a learning problem to involve the leaﬁber, according to Bigge, it must belong to
the learner, that is, it cannot be somebody else's prolrlem. The que§tioq then ,

becomes a matter of how to involve a student in a significant fproblem. The

L]
student, who is the prospective problem solver, must discover inconsistencies
. . .
between competing ideas, attitudes or values. Some techniques a teacher may use
) .

* [

mistakes, and (3) converting societal problems to personal-problems. Once a

+ student las been brought to recognize a problem, the next step i¢ the formulation

and testing §f hypotheses. From this point Bigge's discussion of problem solving

v

is an application of the basic principles of scientific methodology.

- 109~ . . o , .
) . - a .

- ! .
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. ‘ o
.oy . ’ -

-~ . -

It should be obviousifrom this discussion that preblem solving is much more

L N
- »

— allied to Gestalt-field thedry than to behaviorism. Pfobleq sBlving'involvés

-

r . -

) greater application of the higher levels of learning than of pheflower, memory
‘- : ' ..

level; it can invoilveautonomous development to th%,extent that the student

-

-

- ’ . < ~ N
. identifies the problem as his and derives self-fulfillment from dealing with the
problem. ~ - . . L
- ’ & . ) . L. 3
) | . .
N N . 2 » , ) ‘.
Removing Barriers to Creativity ‘ .
] ‘ . ‘\ q

The first technique we need to explore is how to free students to be creative.
« - .

”,

creativity. . One of the major inhibitors of creativity is unconscious conformity.

¢

To encourage Qeoble to engage in imaginative, creative thinking,/thgyi@!‘ibecomé

v .

- . il
conscious of their own blind conformity. Although there is some research evidence
. 4 >

., - . - re

. : Y -
for hereditary and past environmental factors affecting creative potential, that

\
»

’g:tential can be enhanced. We can #help sg’ients to see themselves as potentially .

-

>

creative persoﬁ* we can-create an environmeg‘t that encoﬁrages;cr’eativity. )
- ,

~ Such an environment might include learning programs deliberately designed to

A A ) -
. \ - [

.
»f

develop the creative qyalities. ‘These deliberate actions fall in two categories:
I . T N d
a . .8

. > r'd R
* (1) enriching a person's experience "ahg (2) eliminating ox decreasing blocks to

. 14

.'. creative th#nking. Errichment would. include not only new knowledge but new

/ . e A .

" associations between what #& consciously known and what is, spbconsciously known.
. N ] 5 :

Blocks can be decreased or removed by treating an accepting environment, where

external evagluation is absent and members of the group can empathirze with each”

L4 ‘.
. other. Breaking or exhausting conformigt or habitual responses can also gecreased'
' blocks, as can forcing the invention of new r&lationships. To try to overcome
some of your own barriers to creativity try the foffbwing pféblems. -

LS

Q o . ' (
ERIC o | 19 | .
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Parnes (1967a and b) offers some suggestions about how to remove barriers to I

»
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. .- 'i’ .
I3 . . Fa
. d

(1) Name five uses besides the intended purpose for a penﬁy, . .. fora

» ’ -
-

_ telaphone book.

(2),, Write a clagéified ad to sell one of the following used items’: plastic

_bottles, pop-top cans, glass jars.

.
L

(3)‘ Dgsign an experiment using ény of the above mentioned items and any of the

lelowingE polluted water, wire, thread spools, a rubber ball.-
g‘ -

) Improve.the design of a toothbrush. . ' - ," :

&

(5> Recall the last time yoy had to stand in line and design a way to avoid

“ , .

waiting. — ‘ -

5
Please complete the problems before you.read on. You will need your responses to

« .

N £
+
answer .the next questions..-

Fr e
}(l%"To what extent have you broken away from blind conformity in your responses?

3
[

(%) Have you formed any new associations in your mind as a result of workfng on

Sp e e . . .
.the’préblems? o . »
é‘ I’ - : .

{3) Do you think you could have given more creative responses if your baekgrouﬁi;

)

fb? experience were richer and ngf:?iverse?.
b N ¢
. .

'Some.qualities of the creative individual according to Steig;:\hs reported by

- - [

Parﬂes (}96Za) include: .conceptual fluency,. originality, ability to make

-

. inderendent judgments, ability to suspend judgment, .non-authoritarian behavior,

' A

experiencing of a ri¢h fantasy life and at the same time demonsfrating strong

reality fziﬁﬂfation. Let us now look at some ways to nurture these qualities.

- *

' " }
The Creative Process of Parnes . s g

=

A}

Ceneréfing Ideas: Got a problem? A big problem, a little problem, a petty(\

B

annoyance, something about money, friends, work, leisure, civic activities,~
]

-
’

family? an experimental deéign? Any problem will do. Generating ideas for

# * i ‘ ’ 103 .

-
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B ’

creative problem solving without g problem to solve seems pointless. (The

thought reminds me of a criticism of conventional education--that it gives-

. ¢
.

student answers to so many questions they haved't -asked.)
. ‘At the top of a page in your notebook, write a brief statement of your

problem. It can be a single phrase. Now force yourself to list at least ten

’
- - 14

ideas about how to solve the problem. Some of those ideas will seem ridiculous;
r . . :

write them down anyway! »Please make your list befor® you read on.

e

Perhaps you are wondering why you are asked to do this if you are a teacher

rd ’ .
and this study guide is intended to help you teach. - The main reason is that) if
. /

these exercises do foster creativity, you will become a more creative teacher.

Also, you will be better prepared to guide your stuégnts in some of the activities

N .

-

after you have done them-yourself.
! \

Now, to get on with the exercise, pick up a book, any book will do. Open it

v

at random to any pagg and select a wdrg from each of the facing paées. Close your
! '

. . » ¢ \
eyes and point to a word on each page. Write the two words in your notebook and

think of some way to relate the two words. For example, a pair of words selected

‘were "momentum” and "atmosphere". I associated them in the ‘sentence, "Wind is"
momentum in the atmosphere.' Or, irregularities' and "step" were associated in,

"Don't step on irregularities in, the sidewalk."

i
3

R Apply this technique to your origipal problem, by selecting word pairs at

random from a book or from the list of ten ideas. Generate ten more ideas about

. - g
. N

how to solve your problem.’

N

. Parnes (1967a),{§whose ideas are the basis for the above exercises, describes

. the following results of an idea generating session.
L]

~ . . -

El{lC | ' k . »

s s . .




! The Creative Process.of Parnes 4-6-7

- , M \ ’ .
¢ . A gréuﬁ of supervisors were trying to think up ideas as to
' how to keep plant workers from wasting time reading the
newspapers in Which they were packing their company's products.
The first idea that game® o someone's mind was to use foreign-
language newspapers-as é%ﬁffing material. The next’ idea was
. to hire illiterate workers for these jobs. A third idea was .
' to blindfold the workers. A fourth idea was to hire biind ¢

«  workers for the job, The last idea was considered qu
wqrkable and advantageous.

) The basic rules to remember in the idea generating stage of the creative’

- 4 ’ :
process are that no idea is to be criticized, the more ideas the better, and’
combinations of ideas é§§)to be encouraged.

It should be nated that while this guide has been written for an individual,

it is probably more effective when used in a group. -

Evaluating Ideas: List all of the criteria you'can for evaluating solutions to the

problem. Defer judgment on which are the best criteria ué;il you have listéd every
criteria, no matter how unusable it seems.’ Try to combine ideas to see if you can
improve the criteria. Finally, select three or four of the most appropriate

criteria. Then rank. the ideas you have generated according to how well ghéy meet

your criteria. A table with criteria in columns across the top and ideas down the

-

left side makes a useful'way te tabulate ratings. From the rat&ngs of the various
ideas pht together a tentative solution. That solution may very well be a
comhination of the best of several ideas. * s e

Implementing a Solution: Once you have a tentative sglution, the next step is to
A}

try to find out what all is wrong with it. Try to anticipate what might go wrong

.

if you were to implement the seclution. For examplé, what might Do some of the
problems associated with hiring blind people to pack products? Are there safety

hazards? What changes in the plant will be needed to assist blind people? Will

11
«

it be possible to find blind people to employ? Parnes suggests a checklist of:
Who?' What? Where?* When? Why? .wa? to generate ideas about trouble spots.
&
ERIC | 11

Aruitoxt provided by Eic:
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<

The Creative Process of Prince
. .
The ‘technique called Synectics, (Prince, 1970) involves an orderly sequence

of events which begins with defining a problem--most any kind of problem. In

the teaching of science such problems hight include desiéning an experiment,

‘'

devising’a(variety'of ways to present a concept or teach a skiL}, exploring
so}utions to contemporary problems, or discovering abproaghes to problems in
interpersonal relationships. There are only two rules of operation but thesé
ﬁust be adhered to without'exception:~ (1) all participants inclsaing the leaQer

must listen“intently to every other member's ideas; §nd3§2) britical judgment

-
7

about ideas must be suspended and some good must be found in every idea that is

a

expressed.

“ Can
-

Synectics is a group process_ and the ideal group size is about seven. An

’ . /
easel with large sheets of paper or several blackboards are needed. ¢

»
3

Here is a sample problegn:s hoy to remove some of the inhibiting factors
e

e S e

that keep teachers from being concerned with the future. Given this problem,

ol

the session leader would ask his group of §ix to eight participants to Iisp any
immediate solutions that enter their heads. As these solutions are described,

the leader writes the main ideas on a large easel. Throughout the session, the

h

—————3eader records ideas and fastens the pages from the easel on the wall in view

of the group. : .

There are two reasons for eliciting immediatey solutions, first théy might

be quite as good as later ones, and second, if the participants do not getva
] . p;

chance to express them, holding them in mind tends to inhibit their ability to

=
»

think of anything else. '

Participants are then asked to express their view of the ideal solution to

<

the problem. Wishful‘thinking, even unrealistic and impossible goals are to be




-
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/

. The Creative Process of Prince 4~6-9

. >
. <+ h
- , . g

¢ . X -
K . Y . R Y
encouraged at this point. The leader reviews the.goals and the gnoup”&grees on
) the one they want to work toward. That goal may be’'a combination of“two or more
" :
of theior;ginal goals. % o ) f . , ’

S e s »

. Some immediate .solutions given in an actual situation were: make change’ ¥
H rd
desirable; provide-sensitivity training for teachers, students, parents, and

i

* +  administrators; and ihtnodﬁee a student voucher system whereby students can

reward teachers. Some of the goals mentioned were: dispense with the

. . _ \
~bureaucracy; make education and pre-teaching experience of teachers more future-
~ . i . . B

oriented;- provide more effective upward <ommunication; and minimizevthe threat
* y

of change. 1In the example;kminiﬁizing'the threat of .change was the goal

©

selected for fgrther consideration.

.

nB7

\
After the goal is-defined, the leader tells.the participants to put the
N .

problem out of mind and go on an ‘excursion. The purpose of the excursion is to

get the group thinking. about things as far removed from the problem as possible.

s - .

. The rationale is that much of the experience stored in the brain is not

. 3

consciously available and that associations between previous experience and the

N

problem at hand would not likely occur if the group simply thought about the
préblem. There are three kipds of excursions and each may be used seve;al times

during one problem solving session. .The three types are examples, book titles,

and personal analogies. Each component of the excursion 1s connected to what

re

. \ has gone before by starting a new step with a word selected from the step just

completed. Each time a linking woxd is chosen it* is chosen partly because of
M - 3
\\\Hﬁits apparent unrelatedness to the original problem, partly because of the

leader's judgment that it is an appropriate word to begin the next excursion.
Examples: The leader sel:cts an object or phenomenon and asks for examples. If

the context from which the example came was from the physical sciences, he might

- I3

o " . 1-1:)
ERIC : ~ :

Aruitoxt provided by Eic:
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title of a real book is not what 1
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.
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’( Yoo ' (
ask for examples from the spcial sciences, the arts, from.the “field of L

entertainment, or from some area of experiehce as far removed as possible from /
g . < ~ .
. . o . - v ‘
the original context. <Other ;eg}ms of experience might Qe weather, religion,

°

family life, transportationy etc. To illustrate, tﬁe/leader miéht ask for"

f

examples of "heat” insthe,field of entertainment.’ ﬁfter several examples have

been given, the leader E%ks for further explhnatlon of one of the examples. By "

i

way of further explanation, the participants wpuld give descriptive f%cts or
. , , ~9 .

, . \

associatery and speculative 'statements about/the example. ) , ‘

-

4] / . - .
Book Title§: The leader selects a word or /phrase from the previous excursion

& / .
and-asks for a book title. In"this cont¢xt book title is a two—word/phraee that

captures the essence of the meaning of the word selected but whlch‘ﬁlso has a

. . »
bullt in paradox. It is important t}at the participants understand that the

wanted, only a phrase such as might be used
/ / .

’ ‘

* for ,a book title. The figure on:page 4—-6-11 provides examples of ook titles that

, 4

'capture the essence of the mjzﬂing of the word, "creativity" and yhich have a
/ * . N .
/ .
paradoxical element. The bo; titles in the figure are adapted from Prince

(1970). / , S
. ¢ |

~ ¢ }

Personal Analogy: The pefsonal analogy calls forth three degrees of involvement
/ s

o SR ? et :
on the part of the participants: facts,' emotions, and empathic identifications |
. |

, ’ I
with the phenomenon.' [sing the example of a tuning fork, a fir#t—person .

"| A first-person

description of facts would be "I vibrate at a fixed frequency.

v s

description of emotipn would be "If you whistle my note, I feel|/l am going to

. .
*

pieces.” Anh empathic identifiaition would be "I'm dead to everything but my
v “ { *

. | -

+

«frequenty, and then WOW!", ' \

—

In the examplé, the leader‘ﬂegan’the excursion by asking for examples of

|
12
vouchers from .the ihysical world. Participants responded with electrical
‘ \

a | ~

112~
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¥ 4 ‘

¢ . ' & ‘
charges, gas under presdure, and "a boui&er on a precipice as examples:of vouchers

o
~

. o » y \
~ .1in the sense og stored energy. \\ -
R o The leader then moved to .the next step in the excursion and asked for two-
- AR e ~
word phrases such as book titles which capture the essense of the example and
. N . .
\ . . )
N include a paradox. Book titles for the '"boulder on the precipice'" were
.4 * .
%

Y ,imhovable enexgy, Sisyp@uskfttained, stable mobility.

‘ .

Changing to another éubject area, the leader asked for examples of stable

. ¢ . . . /
mobility from the arts. Responses included cubist paintings, mobjiles, and watet
s '

., Taking an example which captured his imagination and seemed unrelated to

N v

the problém} the leader moved on to the next phase of the excursion and asked
Cole .

. be-dSQ

for a peréonal analogy--how does it feel to be a water bed. In abbreviated form,

' ' . ’ Y
some of the ‘feelings expressed were I feel restful and serene, I'm wet, I feel

heavy and contained, yet I am restless.

~

The léader picked up on the idea of restlessness and ked for examples of

restlessness from the life sciences. Responses included an amoeba, a buzzing
)

AN

bee, evolution because change is always occurring, osmosis because molecules .
N
. ’ ] L] \\
are always moving, the constant circulatio blood, embryonic developmert, and _

the perpetual transmigsion of stimuli which takes place in the nervbus system.
N .

Force Fit: According to Prince, this is the most difficult portion of the

L
groceduré. _The metaphorical material, in spite of its apparent irrelevance,
A o . . . ,

ES

must be forced to fit the problem. The leader says, "How can we use these 'ideas
to help attain our goal?" or,.the leader makes some 14ose associations, hog}ng

the pargicipants will respond. Aﬂother approach is to relate specific elements

] . :
of the excursion to the problem. Finally, if all fails, "the leader asks for the .

N —

, . w .
solution that if you proposed it to your boss he would immédiately fire you'!

' | ' 116 -
. |
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Each force fit operation should yield a viewpaint.- .

- - . »

'Viewpoiﬁté: éiewpoints are suggestions thft ;hqwgpromise for,sqlbing‘;hé, .
1 prdblem. In tﬂe examﬁlé after the léadérrdecidgd_th;t enoughsiaeas had been
. éxpressed, he,asgzd the parficipénts to look over the idgas.;os{éd opﬂthe wall
and to attempt to force these ideas te fit ;he/éxobleﬁ."A variety 6f vfewpoin;s
é ) . B I . )

or possible approaches to the solution of ‘the problem wq;e‘éxpressed.

»

To minimize the threat of change, it might be boséiblg\Io’uSe~evolution

.

as an example of gradual‘natural change. The idea of circulation led 'to the
; . ? - .
suggestion that teachers ci}culate through schools teachin%‘at different levels

. and in different subject areas. Examples of, restlessness migﬁt be used to help
: . . o > .
teachers underspandothe progess of change. From thesnotion of gas ‘Pder S

v ’
. L

7

pressure came the suggestion that student$ sometimes “spill o¥er" #to new

.

- et

Lot . . . .
areas ofkinterest: The example of osmosis suggestedvthat(by havigg .some

& - 1 . -

! teachers model futurist behaviors these behaviors might be diffused to other
N . »
teachers. Thé example of a mobile suggested that more opportunities for all
. - ,
- . 4 ) . B o~ ,
kinds cf mobility be provided for students. By prdviding tquhérs with an

~

-

<understanding of development and of the functioning of ghe hervous system as*

. . ot .
« thev relate to the learning process, they might be Emcouragea to perceive change

«

-~ B

: . . o . .
as a natural and nonthreatening process. Thus by the synectics excursion away

" & < .
+ from the problem, many ideas were generated that proVved to be applicable to the

problem. A ) ®

(f»n,Summary4gnd Comparison of the Processes ) A ‘o

. - . s - .

The stepé in the two processes are summarized in a very simplified fprm in

. -

the two columns below: . & Lo

\) | s . R . ' - . .
ERIC e : .

by - .
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e *  _Parnes' Processes R Prince's Proaegf :
A _ 4 [}
; Rehoving~barrieré to creativity > Statement of problem -
. Statement of problem Immediate solutions ,
List ideas i Views of ideal solutions -
Word associations B Selection &f goal
List more ideas . - Excursion (xncludes rempving
Word associations. o barriers to creat1v1ty) ‘baok -
List more ideas " ) titles, e ples and explanations,
. .. Evaluate ideas personal ;log}es
Combine best of several ideas . Force fit

Implement a solution (try to find all Viewpoint$ T e
. possible-things, that could go wrong) - : . . .

* =
{

_In:Parnes' process there is a separate deliberate efP8rt to remove barriers to

oo~
L4

gpreativity at the ‘beginning of the process, in Prince's process attempts to
. . .
remové barriers are built 1nto thHe excursion.

Both processes attem@t to assist

. w - the partlclpants in’ assoc1at1ng 1deas and 1nfotmat10n that they J would not

\]

>

process contains a.more explicit effort to

®

ordinarily associate. The Parnes'

> & -

. ) ¢ ~ . ' . -
. attempt to recognize all possible problgmg that might-be en-~ountered *n
. ) . i .

.

implnme"tin the snlution. The Prince‘process stops_w‘ h-tﬁe.génération of a'
g = A

number of viewpoints and leaves the 1mplementat10n to those wha are concerned

-

about the problem. It does generally produce a wide assgxtment of possible

¢ . . .
. °

¢ solutions through forcing the ideas from the,excursion to be used.
1 ] -

<

’
R Tt

Some Practice Problems ’ o
. . .

-

These problems are adapted from a supplementary'guide prepared by the

Creative Education Foundation. You might %?nt to use one of these problems and

. two groups of students to compare the twordifferent processes of problef solving.

.
s
. L o ‘
N .

(1) Make a note of every opPortunity you have had to use your creative

imagination today. . co

(2) Cut out six cartoons, remove their captian% and write new ones.

. (3) List three uses for "flying saucers" that have just arrived from Mars.
0 g : ° . .
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Ideas Contributed by Participants . S 4 ] )

.

Several participants used various adaptations of ¢reative problem solving
4 -

i
-

procedures in teaching taxonomy. One was to select two organisms that awe quite

different and invent a classification scheme that would place them iﬂ/the same
} == - .

category. Another was, to have one group of students empirically classify about
. ) -
twghty specimens/gnd another. group learn their proper classification by rote

]
.

N ¥
memory. Many students felt that they had learned more from the first method; a

few were Juite content to memorize what they were told.
Using tecﬁniques for reducing barriers to creativity and word association

methods, an anatomy and physiology class and some\opher classes were helped to

»
\

generate concepts about structure-function relationships in imaginative ways.

Student comnents ranged from} "Even the craziest answers lead up to something
h ~
. . .", to "I feel it'sbetter when you give us facts, thj?'we're sure what you

.
e, _
o

want us to know." . 8 3 . :
Other ' ideas discussed were techniques for igcorporating management skills in
. -y, . .

-— .

. .
science courses and the,creation of a total curriculum %o foster }he development

. ° \
~

[ -
of technological humanists, which includes interdisciplinary work' and emphasis on

. e
.

problem solving. N

™ . ;

. Decision Making Processes p;

Decision making is a major component of almost all problems that need solving.

v Fand

One of”tﬁe problemé frequently'encouhtered is the difficulty of deciding which of
several possible actions will be most satisfactory. Rubinstein (1974) discuisses

decision making theory at some length. While it is beyond the scope of this study

-

guide to do more théh merely introduce some ideas, pefhaps these ideas will hglp‘

you to determine whether you want to delye further into the theories and their

o o | 119
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)

v

apbiications. One way to visualize the decision making process is to/ prepare a

matrix as illustrated at the right. Tabulated in .the rows are alternafi&e

kY

actions that might be taken Alternative ‘Conditions
» ® actions A B . ,C-
and in the cojumns are several -
1 Outcome Al
.conditions that might affect cod .. Satisfactipn
o
the outcome of the decision. ' 2 3 o, ' ‘
4/ ’ .
Each cell in the table represents . > -

. 3 «

a different outcome; in each cell B v

-—

can be entered the estimated . 4 -

-
degree of satisfaction expected -

LY

from that outcome. The objective of any decision making process is to maximize =
expecteds satisfaction. .

In some‘problems, the outcomes are certain. If there is a small number of
tertain outcomes, it is fairly easy to assess the relative saéisfact}on of\each.
. In other problems, the OutCSmes'are not certain but there are known probabilities

- for eacl of the conditions.' (In flipping a coin, the outcome is not certain but

thé'probabilit' of each outcome is known.) The'payoff‘for each possible decision
74 . . .

. o~ - :
under each condition can be salculated as the probability of the outcome times

S

*e satisfaction level expected from that outcome. The individual or group

. LY

making the decision, of course, dgcides its own satisfaction levels. Other

. -
‘. -

more complex problems are those in which each action can have two ‘or more

.
-
-

outcomes but the probabilities are unknown, and té;Se in which the conditions

are replaced by courses of action open to an opponent who is trying to maximize

~his objective. (The matrix woudd have actions of opponent entered in the

‘4

S

columns.) Such decisions under conflict are the kinds of decisions which game

e

theory deals with. Game .theory assumes that players are rational and attempts
r -

Q ‘ ’ " 120 ‘ .
MC . -
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- . . ’ #
\ .
to weigh the outcome of various strategies. Zero-sum games are those in which '

A}

+he Avinner wins by the same dmount that the loser loses. In non-zero sum games,

{
this is not the case. .
¥
Cénflict Resolution
. ] >
The techniques described below are adapted from Wehr (1972). There are a

S

great number of problems of social significance which have scientific components;
7 .

many of these broblems involve some kind of conflict. For example, city planning,
L . . . N - ¢
highway construction, resource conservation and utilization, legislation
” ‘g“';‘t‘\\ .

pertaining to drugs, abortion, use of pesticides, etc.; these and many more

-examples could be cited for which there is no one generally accepted position held .
A
Vd

by all members of our society. This adaptation of Wehr's techniques is designed

to be carried out by two or more groups of iix to eight students. The groups of
< .~ > “ ;

students might be formed by the voluntary association of students with similar
v

viewpoints. Then the groups would be actually in conflict over some aspects of

their viewpoints. The advantage of this arrangement is that while the students=

are learning techﬁfques for managing conflict ghey would also be resolving

|

_ conflicts that actually exist among them.

To begin: To begin the conflict resolution technique, select a proble§ about

which there is natural confligt. Ask the students to form groups base their

. .
actual views about the issue. In using this technique for the first time, it is

recommended that only two groups be used. While this may artifically limit the

it .
-

gomplexity of some problems where there are three or four conflicting viewpoints,
’ - -

it does make the situation manageable. After students have acquired some
. 4 \ P
“experience, more complex issues with multiple positioms may be used.
]

Stgdy of the situation: After the issues and the groups are selected, each group

¥
12;
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2 R4
< - @ 519 1
[ - N
. . . \ .«
. . . .
. . 3

makes a'stqdy of the situation. As a possible procedure, each mémber of a gggup h

might take the responsibility for collecting the information for one or two parts

-
P - »

of the'study, after which the team would meet to go over the 1nformat10n and
A

-

* resolve any possible conflicts among themselves in 1nterpretat10n of the
information. (This may call for an,applieetion of the techniques within sub-

«

groups of a group before, the process of resolving the first issue may take place.)

(i; History of the confflict

What are the ijective facts? s

L

: a.
- b. How does your team perceive the conflict? >
‘ c. How do you think the othér”team(s) perceive the conflict?
d. How do you think the other team(s) perceive your position? .
. e. Restate the issue as clearly as you can.
f. How are identities of groups involved in the issue? N
. g.. Have there been conflicts over this or similar issues in the .
" : pést? 1f so, summarize them. . ) \ ] §
¢ "(2) Values‘and,interests at stake in:the conflict s}tuat}on : 7.

-~ AN .
‘One approach to this portfbn of the st3¢yfis to tgbulate your team's views .

. ' . e
and those of the other team (or teams, if you ggLfdealing with a multiple issue

] L ‘ . L $
Problem) in separate columns of a table. This will serve to emphasize areas of

. . 2
agreement and areas of conflict. Any information on the other team(s). shoukd be~

*

. . o
tepdengtes toward \wishful thinking" (that there is less conflict than actually

- 4
existd) or toward seeing other teams as the enemy or the "bad guys'

4 ’

‘p Your team's :values | Those of the
and interests other team(s),
) v
] - 4
a. material needs
b. self-development (Use as much space and as many,
M c. access to authority and ‘power columns as necessary to record ’
d. status and prestige values . complete answers.)
- e. 1deological and cultural beliefs .
f. identities (right of different ' '
parties’ to exist as equals) ’
v~ H ., N E;
- (" [
. I~ N
ERIC ’ | T
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aCommunication patterns
\

T a. WhaR'coverage has beé given the issue by the newspapers, TV, radio?
b. What other formal or Anformal communications has taken place--meetings,
: sete.? -
c. What p0551b111t' s exist for misinterpretation?
d. 'What possibilitigs exist for rumor to interfere with precise and open
communicatiof?.
e. “What. organizations ist or could be created for gathering and
bdissemingt%ng factual 1

'

&

Level of threat perceived
» e \ | \

As in item (2) this item should be tabulated by your team for its own views

and by your team for %ow'you think the other side sees the issue.

“

. . Your team The other team

a. "Is phy51cal.safety threatened? .
b. ‘Is stereqtyped thinkiang contributing
" to*the thteat? -
c. Are-there deterrents to threat
. operating? g P
d. . Are thére any changes in the, numberk
of sppporters for elgher side? - I —
- /y . . T " \../
(5)( Transactibnal levels Z % .
i Y .
a. Under what cifcumstances do memberss of opposing team(s) interact?
b. Are these ifteractiops ‘ad hoc, sporadic, recurrent, enduring?
c. Is power fairly equally dxstrlbuted among teams or is one .much more
powerful thag 6ther(s)? - . . )

- \ “ .

’ {
. (6) Authority'strudtune
oo
a. Who has auﬁ—srlty in- srtuat10n7
b. What kind of~authority--decisive, he51tant " capricious, .reasoned?
c. Is there potentlal for creative 1ntervent¢on7 T - )
B L | B o YL
(N Leagership‘within conflicting parties
8 ' - Your team

.

) “Who are 1eaders7 o , R '
b. ‘To "what extent do- leaders ‘represent|
RS constltuenegcY .
c- To what extent are leaders’
reputations at stake? -
q‘l What degree: of control does leader-
ship exércise over constituency?
e. Are thore members of leadership
trained in confhkict management?
Is motivatior to cool it down or
stir it up? -

OEK

¢
Aruitoxt provided by Eic:
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e

(8) Existing conflict patégrns

- & 1Is legal system involved? If so, how are courts likely to deal with
_situation?
b. What implicit or informal rules apply?
c. What mediating mechanisms are available or could be made available?

-
.

(9) Costs incurred by parties to achleve goals -

a. What are possible trade-off points? )
'b. What are some of the actual cost--human, property, financial? . .
(10) Relationship of conflict to larger society .

a. Is this specific conflict related to lafger conflicts?
b. Who are the outsiders and how might they become involved?
c. What is the influence of national mood on this issue?
d. Are there demographic or socio-economic factors (sex,, race, ethnicity,

etc.) involved in the issue?

\ .

When your ‘team has completed the above data gathering effort, you should get

-~

together and discuss your findings. Your team should be able to arrive at a
e v

consensus about the data and its inte;prétation. (If you cannot, you may want to
1y ) ,

apply some of the confiictaresolution strategies to the deliberations within fhe

team.) . : . - " ‘ .-

-

Drafcinglof the "Yesable" proposal: This ppmsion of the technique is adapted .
from Fisher (1969).. ?tart by deciding what action you would like to have the
; other angéf) take. In the first part of this technique, it~Was intended that ‘the
' ~data gathering activities be as authentic as possible. In this patg) because the
teams are going to be negotiating directly with each othsr the teams must decfde

together whether théy are drafting proposals to fit the real situation or whether

. Ahiian.
they are to fit the actual membership of the teams. If the real situation is to

be simulated, it is advisable for team members to be assigned the roles of actual

current leaders of each side of the issue. .

. 3
_In drafting the proposal, attempt to cause tje others to make as good a

decision as can'be expdcted in the situation. .Ask yourselves, "How ought we

.

CEEN ) oW ' '
v 'L
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- 4 : £

formulate our objectives, not what are our objectives." Take tﬁe‘opponents'

situation, feelings, attitudes, desires, fears into consideration.
. L 4 . .

f;;.propogal should be so clearly stated that a simple "yes" would be an -

effective answer. Consider carefully whether you wish to make any threats.

Each time a threat is carried out and the opponent loses something, the los#

-
o

suffered leaves him with less and lesi to lqse. Your team will also incur some

losses in carrying out threats. The decision to threaten can be all too easily

-

made without considering the cost of following through to save your credibility.

If you decide to make a threat, make it specific and short term--not an always

and forever\Policy.

You may find the following chart useful in fofmulating your proposal in
"yesable! terms for the opponent(s).
v , .
Decision' you want What you offer if What you will do if
opponent to-make decision is yes the decision is no

i
Who is to make Who benefits if the Who gets hurt if the .
the decision? decision is yes? decision is no?

Exactly what decision]|If fes, what benefits If no, what risks?—
‘is desired? are there? What costs?| What potential benefits]
s (to the opponent) ﬂ (to the opponent)

When does decisidn When will benefits When will consequences .
have to be made? occur? 'l be felt?

@

Why is decision ’ What makes it fair What makes Comsequences

right, proper, and legitimate? . fair and legitimate?
lawful? :

1

B

One useful strategy to consider ih prepgring your "ygsaﬁle" proposal is to
ask for a different decisiqn. Any conflict grows from a previous situation .where
the opponent probablyLdidn't do whag your éeam wanted. Asking for a different
decision puts the matter back on their aéenda and a fa;orable decision does~not

now require a reversal of a previous decision. You should be aware that by

asking. for a different decisidn, you let the opponent knoy that you will change

10:-
A2
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f

your offer and might again.

Avoid. these following errors: (1) not identifying specifically what
decisjion you are requesting, (2) making an untrealistic request, and- (3) making

.
- o L s

an unnecessarily ambiguous request. Know who is in a position to make the:

decision you are requesting and what decisions they are capable of making.
. . 4 ’, . .
Consider long term results of your request.: Hev¥e Are some qualities of conduct ~

you might want to seek:
J

Do what we want you to do. Stdp doing what we don't want you te do.

- N

Make us a promise. .

¢

Make 'us an offer. Lo Explain or describe your position.

Negotiate toward an agreement.

Respond .to our offer. Don't start deing something that you are not
< now doing.

L3 [y

Ask for a decision that, if it is not made, you will be able (1) to go
ahead and achieve your aims anyway or (2) to carry out a specific threat in

<

which you have a strong self-interest. Make a specific tequest but let opponent
fim iq details of how he will do it. ©ne problem with too specific a r;quest is
that it puts an upper limit on what can Ge hoped for. Be specific but not rigid;
use iliustrative exanples, not fixed miqimum réquirements. Draffﬂyour formulation
of the desired decision, the yesabie proposal, carefully. Fractionate. the
L4 N .

praoblem; use ”salQpi” tactics and move aheag’one<slice at a time. Consider °
carefully before "padding” the request (asking for moré than is expected).
Pad?ing scares off customers, makes it easy to have Ehe request used as
propaganda by the opponent, and refreating becomes awkwarq.

Make as attractiv; as possible-what happens if the opponent makes the

decision you want. Prepare a balance sheet of payoffs for "yes" and "no"

‘decisions using your best judgment about how the opponent views the situation.

4
Use the following format for the balance sheet. o

Cym
. L.2¢




’

3

Proposal:

"Yes'" decision . "No'" decision

Positive consequences
for opponent .

Negative consequences
for opponent

¢

Some ways to make the proposal more attractive are to reduce political costs,

reduce the effects of setting ﬁrecedent, make the offer credible by putting money

.
rs

in escrow, thus demonstrating com@itment. Put the offer in specific terms (date,
action) and have specific plans for implementing your part of the offer. Have
contﬁngency plans. Keep your own reputétion high and avoid bluffs. Make anefits“i
immea;ately follow tﬂe desired decision. Prov%de a fading offer—--the longer you

w;}t to decide, the less you get. Offer to meet at a épecific time to negotiatg, ‘
QQELE say we:are always ready to negotiate., L

+

’
Make the most of legitimacy. Formulate the decision so it appeals to the

opponent as the legitimate and right thing to do. Give them a justification that

+
is acceptable to them and their constituency that the desired decision is right,
L4

If a decision furthers the opponent's own cause it will be easier for him to

accept it., To give legitimacy .to an offer, make the decision consistent with

opponent's past actions, make it on what proposer is legally entitled ,to, make

it reflect the view of an impartial third party. The consequences (benefits and

-

penalties) should also be legitimate. Use terminology of the opponent, coordinate

consequences with the decision itselfsy and avoid blackmail.

When you have your proposal' prepared, present it to the opponent. Do this as

»
*a,
> -

a simulated classroom situation but carry it out in ways as nearly like what you

3

would expect to happed in the real world as possible. Continue negotiations until

127
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L4
&

a'sblution has been reached. (See Unit 7 Simulated Situatioms.)

Evaluation of the solution and tﬂ; procedures: Use the following criteria forv
evaluating the solution: (1) non-vialent, (2) basic social needs of all parties
met, and (3) reasonably mutual satisfaction of all parties with the settlement.
Eva;u;te the procedures used in reaching a solution, ’Did you fol%Fw the
suggestions in this'guide? Did you find some useful techniques ;hat are not .
mentioneé here? If so, please share them. How could you use what you ha@g

learned in this simulation to make your efforts more productive in a real

situation? . L

A Small Group Problem Solving Model
The following problem solving model is a composite of the ideas of Gordon

(1970) and Prince .(1970) and is designed for use in smaller groups than might use

the conflict resolution Model., It could be used 'within teams in the conflict

" resolution model. This model might be suitable for helping students to define

their own learning goals, for helping faculty members to agree upon instructional
\ . .
procedures, or for other problems in which it is important that a small group

arrive at a decision that is agreeable to all parties. Additional information
about Gordon's methods is provided in Unit 8 Values Clarification; briefly, it is

based on mutual trust and active listening. All participants need to become able
. P

to send‘clear messages about how they feel about a problem. »

(1) Identify and define the problem: (Choose a sd‘kable time and place., Stress

the importance of the need to solve the problem,) Participants then describe

the problem as they see it, which of their needs are not béing met, how they

feel about problem. Avoid messages that "put-down" or blame others. Stress that
the method requirés that all participants agree to the solution; problem isn't
R 128
~
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. a4
“ - . » .
f solved until all are honestly satisfied with solutions
. . R 'l' i r) Q ,
(2) Generate possible solutiobns: Splicit.the participant’'s immediate solutions.
- . . ‘ . ‘ér~ * .
All idead are to be accepted and ,noted on a blackboard or easel. Do NOT .

.
- v .

nﬁvaluage or judge ideas at this point. That comes later. Encourage all

’

participants to offer at least oné possible solution.
R :

(3) Excursion: Use metaphor and analogy to get away from the problem. Ask for:

PR - > X

Examples and explanations (e.g. examples of constancy from
\ the realm of weather, barrier from the graphic arts, etc.
Select the words.from previous notes and the area from -
outside the experience of most members of group or from
very common experience) .
- Book titles (e.g. a two-word phrase which is "catchy" like
a book title but not the title of‘a real book. One word
must be a synonym for the word given by the leader; the '
other word must create a paradox, for example, door =
penetrable barrier, vibration = stable mobility, .
creativity'= predictable gamble or difficult delight) -
k\ Personal analogy (e.g. pick a word and ask participants Y e
\ "how it feels to be a . . . Use notes from steps in
excursion to suggest addifional solutions to the problem.

"X K3 K3
(4) Evaluate the alternative solutions:‘?ﬂhﬁch solution looks best? Decision -

. .
theory could be applied here. Get participants' views about alternatives.- Why

is one better? Which ones are nét acceptable? The reason for non-acceptability

is nét importapt so avoid "put-downs' for the person who made the suggestion.

(5) Decide on the best solution: Test remaining solutions against views and .

.

feelings of participants. Indicate that decision does not have to be final; if
: ; .

it doesn't work, the group ‘can always "re-solve'" the problem. Be sure all
4 v . .
participants understand exactly, what they are agreeidg to and exactly what their

A

part of the bargain is. - .

(6) Implement the decision: Who's to do what? How often? How well?. Assistance? -
Cooperation? Coordinating efforts with others? Are there deadlines?

- (7) Follow-up evaluation: Decide when results will be evaluated. Sometimes an

informal checking among participants iill ascertain whether everybody 1s still
. . ’ f)g
r~t
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-

satisfied with the solution to the problem., This Serves to.give participants

an opportunity to demonstrate concern, for others in the group. Those who h@Ve

ébtten "more than they bargained for" have an opportunity to say so. Sometimes

s . .
3

modifications of the original decision.are called for;'sdmetimes the problem

-

must be solved over again, .

|3

~

" The Role of the Teacher A ’ ) . ///

The teach;r's role includes helping the students tz\lagpn the procedures for

~

problem solving, assisting in the collection of information,glnd‘leading a
A
discussion of the effectiveness of the problem solving method. Teachers could

also participate in any one~of the procedures, preferably as a co-workef on the
L ] .

problem and not as an authority who already has a solution. It is often a good
practicerto use prdblpms suggested by students--problems they have an interest in

developing insights about solutions. P

In fostering creativity, the teacher can do much to create the atmoépherg in

= »

which people accept each others' ideas and defer judgment; where people feel

.~

free to contribute ideas no matter how silly or impractical they seem at first.
- - W

-

With practice, people come to realize that the "silly" ideas sometimes suggest

alternatives which are quite practical and which might not héve been thought of
A except through the ''silly" idea.

Prcblems of Implementation _ ‘

. Shifting from a content oriented cCourse to the use of problem solving
procedures requires a change in attitude--an acceptance of the idea that problem
'solving capabil%ties are ﬁore important-than mastery of content alone. Openngss

to this idea and willingness tq try some of the problem solving methods may.

result in the discovery that students master a significant amount of factual
o 150
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-

e
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v 2
material and do so in a rieaningful context. <“The time to do eKtengive research

W\~

/

on‘p%oblems and the availabilit§ of. necessary refefencehmatevials may create
. difficulties. Some laboratory time might be }elinquished to this task ggdj

all

*

abaikable community resourdés should be utilized. The major problem of
implementation is likgly to be in creating t%e atmOspheré in® which studegts feel -
T ' .

’ A . ’ »
it is safe to express ideas. Groups of thrke or four students carf work tagether

.
»

--~-on creative-thinking problems, even in large lecture classes. N .

. H »
" 4

Evaluating the Effectiveness of Creative Probibm Solving Strategiés

In determining the value of the various strategies presented in this unit,

3

the following quéstions could be used:

(1) Did participants become more conscijous of their own blind conformity?
2 . . ; . ~ .
(2) Did efforts to,enrich expérience result in greater creativity?

-
s

(3) How suctessful were the activities designed to eliminate’/or decrease blocksd .

4
.

to creativity? . .
. , . - e N

(4) Did participants become more able to generate ideas?

. (5) To what degfee was the reluctance to express "silly"‘or,trivial ideas '«

-
“

overcomem ‘ s
L2

(6) Did.participants become more able to defer judgment on ideas?
' ‘ i

- ]

(7) Was the problem solvedd

14

, Ideas for Research . S ' .
’ ) Any of the problems presented in this unit could be given to different groups

. . >
of students under different conditions (carefully dbntrQlled). The number of

ideas. generated or the quality of the solutions produced coulg be compared. The

N

section of Unit 1 on research designs’ sﬁould be helpful in thi context.

°

‘ , .‘»’1')1 ) ' v
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a -~ ;o
' t te - '
If'an exercise intended to increase creativity of a group, is planned, a

\ . -
problem might be given before the exercise and anotﬁer similar problem after |

the exercise to make it possible to assess the effects of the exercise. ~An
! A, : & -

example is "How many uses can you think of for a peﬂiil?" Limit time to thgeé
., .

. Vs ‘o
minutes. An alternative question is to sibstitute "penny" for 'pencil". Before

N

the exercise half the ggphp could list uses for a pencil while the other half

- ©

% .
lists uses for a penny. After the exercise the questions could be reversed to
. - 4

. preclude -differences being due to the item. ”

e . »

Refer to. the chart you were directed to prepard® on page 4-6-2. “Fry to-

formulate from that chart the pattern of thoughts and feelin%‘you experieﬂée while »
. 7 & M

- >

atthB;ing to solve a problem. . ' 5 '

Ideas for further research are solicited from particiﬁénts. Creative. ways

. 1
to study creativity are needed and the prgblem should present -a challenge.

Answers to Problems

Before ;eading solutions go back to page4-6-2 and try solving the problems.

*

again. (Ydu“r;ally should be more }éreatiye now!)

w

The' dots: ‘ . The.matches:‘ Build a triangle on the t%Ple,

thén stand the remaining three matcbes:ﬁp
* ’ P . .
ta form a tripod._You have just built a
[anan WY}

»

tetrahedron. Have you ever, used the model

¢ ™ to, explain carbon atom structute?’
. -
' " S

In these two problems you probably thoughE only of space within dots or in one

plane. :
The red pokér chip is most likel& (é}obahility =~2/19) to be drawn on the .

’ -
first draw. Probab?lities are shown in the table below:

-

132 , ’




Answers to Problems 4-6—29

- . .

Draw ' 1 2 3 4 5 6 7 8 9
v Expected number of red draws| 20 |17.6* |15.6{13.3 {11.2 | 8.9 | 6.7 | 4.4 2.3
of 100 draws )
Proportion expressed as a 2/10] 2/9 |-2/8] 2/7 | 2/6 | 2/5 | 2/4 | 2/3 | 2/2 ~
fraction . :
| Total draws remaining 80 |62.4 }146.8433.5 éZ.3 13.4 1 6.7 | 2.3 | 0.0
out of 100 X v ‘
*Expected number of red draws out of 100 = probability x totai draws remaining sut
of 100. For example, 2/9 x 80 = 17.6‘
Self-Assessment ' B
A-1. Describe how creative problem soiving is réléted to learning theory. (1),
A-2, Discuss how you helped students remove barrie}s to creativity. (2)
AL3. Discuss how you elicited creative ideas.ffom your students. (3)
. A-4, Describe how you helped students to develop decision making abilities. (4)

A-5. Discuss how you applied conflict resolution techniques in your teaching. (5)
. -
A-6. éescriﬁe t;§>rqle of teacher in problem solving. (6)

A-7. Discuss pr

(7

lems you encountered in implementing problem solving techniques.

~

A-8. Prepare a report which shows the degree of effectivéness you experienced
using the techniques in this unit. (8)

’

0t 8

: . . - o
A-9., List at least three researchable questions about teaching strategies to -
foster problem solving. (9) ; -

A-10. Carry out an experiment to answer one of the questions posed in A-9. (10)

B-1. Propose additional strategies for removing barriers to creativity and for
eliciting creative ideas. /(2,3) / R

B-2. Develop new methods of fostering decision making and/or conflict resolution.
(4, 5)

-

B-3. Discuss ybur expérience in the role of teacher in problem solving situations
v and suggest additional comments about that role which.might be included in
this guide. (6) :




o
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B-4. Propose some strategies for avoiding some of the problems you experienced in
implementing problem solving techniques. (7) )

B-5. Suggest improveménts in-the questions for evaluation and in the ideas for
research. (8,9)

B-6. Carry out another research project or write a careful critique of the first
proj%ct. (10) -

o

r
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' UNIT 7 .

=  SIMULATED SITUATIONS . N

Then'said a teacher, Speak to us of Teaching.
And he said:

o o &

If he is indeed wise he does not bid you enter the house of his .
wisdom, but rather leads you to the threshold of your own mind.

For the vision of one man lends not its wings to another.

Gibran, The Prophet, p. 56.

Purpose and Objectives
Simulated situations, as defined here, include games and role playing
situations designed to create a learning situation as near like a real, situation
> as is possible. This unit is in;ended to prov$§e some experience with uSing
role playing and games as alterhative modes of instructiog. Upon completiod.
of this unit, you should be able to: (1) define~simulation, role, playing,
role-playing, and game, (2) relate the techniques described here to learning
theories, (3) use at least one role-playing situation and one game with your
students, (4) describe some quafities of th; role of the teacher tRat in;reases
the effectiveness of simulations, (5) descr%be somé problems of implementation
and suggest some ways the problems might have been dealt with, (6) evaluate the
effectiveness of the simulations you have used, (7) design ; researcﬁ project
to study the learniqg effects of simulations, and (8) carry out the experiment

. e
you designed,

.
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4-7—5 Simulated Situations

Y

Definitions ' . -

-

To simulate is to create the effect of; a simulated situation créates the

effect of a real situation. It offers learners an opportunity to practice
Lo : ' (
dealing with a situation, which either is not available or requires some

, preparation before the learner can benefit from experiencing the real situation.
A role is an assigned or }ssumed character. 1earners assume roles in
-
simulatgd situations to experiénce how the rolé feels and to test their
abilities to deal effectively with\thé proBlems cho;ntered by a;L erson in that

role.*

S———

Playing, often used to mean engaging in recreation, also means takingwfif}
v \"*

-

/

-

in or acting in the character of. It is j?pﬂserious connotation that is

_intended.
{

Role-playing, in this context, is the ac{ing of an asgumed character in a
- .

simulated situation for the purpose of learning more about th characf!l1lnd the’

situation. In this unit, we will consider two kinds of sitqgtions: ) ghose

{ ‘
which help students to understand the complexity of contemporary problems and

.

(2) those designed for teacher‘training.

. - »

A game is often thought of as a competitive activity requiring skill, luck,
or endurance. A game might also refer to or involve a strategy.

In this unit we will be concerned briefly with two kinds of games: (1)

games that simulate environmental and sociolo§ical situations, and (2) some
unconsciously®played "ulterior motive' games, which are mentioned to point out

how teachers and students can keep from becoming®entrapped in such’ games.

& -

Relationship to Learning Theory%E

- —_——

Simulations and games genera%ky require problem-solving and the insightful
’

-

13¢C ‘
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' Relationship to Learning Theory 4-7-3
yo° "

o | -

— - ¢
higher cognitive levels of learning. They also involve affective learning as

.

well. Only when players are learning the rules of the game is memory level

’

learning involved.

b
The use of simulations and games is an excellent example of the application

of Gestalt-field theories of learning. Learners are interactive as participants

in the situations. The“participant's perceptions of the situation and the

?

meanings he attaches to those perceptions determine how.he interacts with others
in the situation and -how he contributes to solving the problem. Behavior is

goal directed toward formulating and solving the problem. Motivation for

.

+ learning comes from the challenge of the situation. -
cr ‘. r
How to Use Simulated Situftions //\
Scientific inforﬁation and principles can be applied to the solution of
many contemporary problems. quihermore, part of thelt;sk of teaching science
shbuld be to help students discover how their leafning can be applied to g ~

_dealing with problems that concern them. The following steps (ahapted from

- N ® . v . ] » ‘.

Lehman, 1971) describe the process: . ' S
5 7“ .

. T 4

.

) Select or design (or have students design) a situation. The situation should

. . -

have real significance to the students and should require the application of )

scientific information and prinqiples. .

[

v . ‘ - .
(2) Prepare short descriptions of each of the roles ta be used in the situation.
. ! 8.

Attempt to create roles that are authentjic. Start with situations with only a

few (3-4) roles. ’ .

4
.

(3) Déscribe the situationlto the class and assign fgiés. (No' one should be
\ forced to par}:icip,ate.)~ It is often helpful if the instructor knpws the ‘

5. ‘,students welk enough to,assign roles that fit the persbnality of the student.

-
.
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+ ~

Alternatively roles might be assigned that purposely do not-fit the personality

of thé’étudent, to give that student an opportunity to rexperience how it feels

=

i

to-be in a position different from what he usually experiences. For situations

/

intended to develop the students' abilitieg to deal constructively with
unexpected-circgmstances; it may be desirable to assign each fole privatdly, so
no player knows what other roles have been assigned.

(4) Decide on a time ‘and place for the simulation. This will usually,be a
regular class meeting. If the class is a large lecture section% ig may be
appropriate to select a small group of students to demonstrate the)simulation’
to the rest of the class. If it is possible”to use simulations in small groups
(seminars, discussion sessions), the involvement of the class ;an be mu;h
greater. Geqe‘f’élly it is a good idea to allow a week or so 'for'the student%
to prepare for their roles by looking up the information needed to support
their positions. An alternative m;thod is to assign the roles and immediately
begin a trial simulation. Students will quickly disc?%er’the kinds of

> P>
information thev will need to play their roles effectively. The simulation can

v

be repeated after the role-players have had time to prepare for their roles. If

&

roles of public officials or local citizens are involved in the situation, it

Qay bethelpful to have the students interview the peopi; whose roles they will
play. Some simulations of interviews might be useful to help students lea¥n
'inte:viewing techniques.

(55 Carry out the simulat%on. Some ground. rules should be agreed'upon at the
beg;;ning: (a) A;y‘marticipant may‘requést that the situation be "cut" at any
time, if that persé% feels particul?rly‘uncomfortable in the situétion. (b) The

director may VYcut" the situation at any time he feels that it is not a

productive learning situation. (c) At no time should the simulation come to

. 1®
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= A

S
.

resémble a therapy session. The purpose is to gain ekperience applying

scientific infornation and principles to dealing with contemporary probleasz

If a HOT issue has resulted in non-productive, emotional reactions, the

-

situation should be "cut". A discussion of what went wrong might be informative.

(6) Critique the simulation. Some of the following questions might be asked of -

N

the part{cipants: (a) How did you feél in the role you played? (b) Did
participation in the situation lead to new‘insights about the problem? 1If so,
what are those insiéhté? The observers (members of the class.who did not have

roles) might be asked whether they obtained new-dmsights from observing.

Examples of Simulated Situations

’

MEETING OF THE CITIZENS' COMMITTEE 'DN CITY PLANNING

Suggestions to the instructor:
L 2

.

A fact sheet degscribing the'population, tax base, types of industry, type

13

of city government, population growth rate, land values, current pollutlon

.

problems, etc. might be helpful Data entered on the shget could be based on
a local situation and the ‘situation adapted to suit the situation. In using

this simulation, it has been observed that if students independently "invent"

data for the situation, there are discrepancies which interfere with an

{
~

effective simulation. Even if some "invented" information is used, a fact .

sheet used bv‘all participants will minimize confusion. The use of different
. ) d
sets of data in separate s{mulations can dramatize the different outcomes under

~

>

different conditions. For example, if the hospital and gchool were not over-

crowded, but industrial smog were severe, the kinds of things students learn and

" the way they resolve the issue might be different than if the population density

- >~

and high growth rate were perceived as more si}ious than the pollution problems,
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~ 4-7-6 Simulated Situations |
The Situation: o ﬁi\ ’

.
-

The issue before the committee is an applic&lion from the Eureka Real

Estate Corporation for,a zoning change on a five acre parél of land at the ’

-

northwest end of People's Park. The land is now owned by Mr. Fitzgerald and °

+
au -

is undeveiopeﬂ.— Because of its locatdon at the end of the park, it has been
wssumed by the c%tizens of the community to be part of the park. The ' city
would.like to -purchase -the land and incorporate it into the park; some of the
staff of the Department of Parks are working on this problem. However, Eureka
has made Mr. Fitzgeralé a handsome 6ffer of $35,000 for the land. Since he

wishes to sell quickly, retire and move away, the Department of Parks is
. % ,
working against time. . N

. -

Fureka plans to build a high rise, 500 unit apartment complex on the land
and they are pressuring for a zoning change to allow the constructioneto proceed.

The city is a suburban area near a major city. There is a critical housing

1

shortage mainly for families whose.income is derived from the major city.

Interest among the commuter citizens in suburban community issues is not high.

2

Roles:
R - &

While masculine pronouns have been used in defining roles, any role may be
filled by a student of either sex. >

Director of City Planning. Chairs the meeting, hard~headed business man,
recognizes the need to deal with citizens' feelings but is much more
interested in the economic growth of the city, which he equates with
progreéss. Above all else, he-keeps the meeting moving and focused on
the issue of whether the property should be re-zoned. '

-, 4
Staff Assistant, Mayor's Office. Attending this meeting to find out for the
mayor what sentiments are expressed. He is a "yes-man" to the director

of city planning--if the director Says it's good for'the city, he thinks
"it'g.good for the city. An industrial engineer by training, brought\gpto

- '

‘s T . ‘ .
z ,
- 14 S
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4-7-8 Simulated Situétion(/”/

' 4 ' <
.

the Mayor's staff to help the city's industfies cope with (evade?)
environmental impact statements.

Eureka's public relations representative. Has all the answers to how the
apartment complex can serve thelcity--more people, more business, etc.
Apartments will be the last word in modern convenience, underground
parking, low- ~discharge incinerator, space around buildings. Has
considered putting a shopping arcade in the complex, but would readily
dgop this plan if local businessmen would, in exchange, support the
rézoning.

. n . .

Parent of children attending Good Hope School. The school is already overcrowded
'and the annex under construction will barely take care of current enrollment.
The ¢hildren from 500 new apartments would be the "last straw" for Good .

Hope School.

Citizen who fought the construction of Good ﬁope expressway. He is appalled at
the idea of allowing this land to be zoned other than "undeveloped'". He
has made numerous attempts to encourage an agreement between the city and
Mr. Fitzgerald to obtain the land as an extension of the park.

"Stoek broker. He owns a large estate on the south edge of the city and commutes
to the '"big city" each day. The only way to keep the economy on the upswing
’is to provide more industry, more housing, more goods for the increasing
.population. He has quietly let it be known to a few people that he would

be interested in investing in the apavtment complex.

P

-

Nurse. He is concerned about the serious overcrowding of the city hospital and
the inadequate health care delivery for the present population; active in
several organizations dedicatéd to limiting population, he advocates a
moratorium on all building and the establishment of an upper limit on the
city's population:

. ”

Staff member, Parks Department. He sees the land in question as an ideal «
location for a nature center, since such a center should be located as . far
from the expressway as possible. He has made nugerous attempts to persuade
city to purchase the land from Mr. étzgerald

Operator of local independent.business. It is hard enough, today, for an
independent business to survive. Extra people #uld help, regardless of
whether they work in the community or commute to the "big,city". "I pay
my taxes and if owners of big apartment complexes paid their share, we - *
would have a largsr tax base for schools and hospitals.'

Director of Public Utilities. The present sewer system will not handle the new.
apartments. Even without construction, during heavy rains the run-off
overflows the sewers and pollutes Pebble Creek. The city experienced
several power brown-outs last summer and the generating plant is operating
at full capacity. Even though the city is part of a power-sharing grid,
overloads could digable much of the city.
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Y
’

-

Mr. Fitzgerald. Owner of thé(land,is willing to sell to thé city but not
willing to take a serious financial.loss. He is relatively neutral with
respect to environmental issues but'<has perceived himself as something
of a philanthropist for having allowed his land to be used as an exXtension
of- the park. He is only mildly enthusiastic .about the apartment complex;
mostly he wants to sell to somebody so-he can get'his money out of the
land. . ‘

f

Other members of the class could attend the meeting as citizens of the community. .
. i ’

Some might want to create their own roles, either as community spirited

individuals or, as "just a commuter who wants a nicer apartm?nt".

4
Critique, of Simulation: . S

As the @irector/teacher you might ask the following questions: " How does
it feel to play the role of ? (to each of the role—players)’ What
kind of research did you do to collect information needed to play your role?
Were you caught unprepared by some informatiorn ferreted out by agother
pérticipant in the situation? Did you (participants and observers) gain dany

new insights into the complexity of the problem? . —

—¢

- LEGISLATIVE_SUB;COMMITTEE HEARING
Suggestions to the Instructor:

You should prepare for thisﬂulation by becoming informed about
parliamentary proce&ure and the c&nventions of legislative heéiings. A review
of Roberts' Rules of Order (19713 and Morrow (1969) on Congressional Commit}eeg
might be helpful. For example, it is-the prerogative of the~chairman of the

sub-committee to conclude the hearing when he has heard/what he wants to hear.

The firét time I tried this simulation, the chairwomantheard all of the testimony

» from*one side (the auto manufacgurers), dismissed the hearing, and disappeared

’

from the class. If there is a moral to this story, it is that if you are goiﬂg
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4-7-10 Simulated Situations : . .
T ‘ . ” .

to give studengs the option of cpeatingoroles, you have to be prepared to deal

with the situations they create. -
( »
The Situation: ) N
Legislation is pending concerning the control of pollution emitted by .

-

motorized vehicles. The chair&én of the Subiiommittee will read a prepared

§

statement that describes the problem under iﬁvestigatibn. He will_then call.

witnesses, first (usually) from the side he favors. The witness reads his

~

—

prepared statement. He may be interrupted by a committee member with a qdestion
pertinent to a statement he"bas just made. After the witness finishe; his
testimony, committee members take turns asking ngg;ions, first the higbest»
ranking member qf‘the pglitical party of the chairman, then the highest ranking

member of the other party. When the%committeg finishes interrogating the first

.

witness, the chairman calls the second witness. The chairman decides whether }

.

to hear all of the witnesses on one side first or whether to alternate. He

also decides when to terminate the process of hearing witnesses and may conclude’

Pass

a. E

the hearing before all witnesses have testified.

Roles:

Engineer for car manufacturer. Has all the reasons why the company cannot
meet proposed standards. ) ~

v w
Legal counsel for car manufacturer. May speak for engineet witness. Presents
legal precedents which favor car manufacturer.

/
Executive of public transit company. Busses are most flexible means of public
transportation, even though they pollute the atmosphere.

Legal counsel for transit company."?resenté legal precédents in favor of bus
transportation. . ' Lo

President of citizens' organization. Presents statistics on how many people
would use rapid transit, if available; how many have respiratory ailments
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.

L)
that are aggravated by vehicle emissions.
Several individual citizens, includinéﬁa Lawyer. Prepared to testify concerning
violations of their civil rights.
. N ’ ,

Committee Chairman. His sentiments are pro-motorized vehicle.

*

High ranking member of chairman's party. His sentiments ﬁaralle% fhose of the
chairman,

High ranking member of opposition party. He is a scientist byétraining,
champion of the.cause for clean air and the "right to breathe".
Member of the Chairman's party. His particular concern is fiscal matters
favors whichever means of transportatfon that costs the least.

(Witnesses should be forewarned that questions about cost will be asked.)

Hémbeg of opposition party. He is noted for his ability to look for long term
dolutions to problems. - ..

t

After hearing testimony, a group of students could be assigned the task of

drafting a bill to be presented to the legfélative body. They might have

~

attended the hearing as legislative aides to the committee'members._ The bill

should take into considé;ation all of the problems elucidated by the committee

. "
members' questioning of the witnesses.

3

Critique of Simulation: ' .t

Refer to questions provided for other simulations.
L] . - a
. Y- " - -

& . . ’
= o

\ "GRASS ROOTS MEETINGS ON POPﬁLATIONp CONTROL

’ e
»

Suggestions to the instructor: S . ®

You and your®class may find it %nstrﬁé%ive to- do this simulation two times,

..

tape recording each simulation. (Role Elaye}s In one simulation should not be

present at the other simulation but may hear it dn tape after they have completed
5 : g

. “ >
- their simulation.) Roles in one simnlat% should "be assigned to individuals

whose actual views are close to those exprefs?h 1h the role; roles-in the other

~

) ’
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~ N U

—

simulation should be assigned to individuals -who would be decidedly "out of

charagter" in the roles. Comparing the actual conversations during the

-

simulations and the students' comments on them will provide some clues about
empathizing with perspectives diametrically opposed to one's own. Learning to
s N .

+ empathize wi&p the perspectives of others is a valuable lesson in preparing a
Fant

student to meet the challenges of contemporary sociéty..
It should be noted that there és ample opportunity for students to learn a

. P lot of science in preparing for this simulation: sexual differences, child

.

development,’ food production, population dynamics, natural controls to

population growth, eugenics, géﬁetic engineering, racial differences, etc.
) The Situation: . ) -
. The possibility of modifying the income tax structure to allow deductions

*

for only two children is being considered. The notion of a tax assessed on

children beyond the limit of two is also being considered. The purpose of the

»

simulated situatioq(ii to develop recommendations on changes in the tax law.

’

Roles: ' //, Y

Chairman.. He is a representative of the legislature, assigned the role of
detgrmining citizen attitudes.
A self-styléd Paul Ehrlich. He is married with one child; will have no more
children. Because you believe,in the dignity of- man and that man should
.not be restricted by the constraints 'of over-crowding, you are very
N outspoken on the need for population control--compulsory control-=now,
. before it is toe late! &ou volunteer much of your time to the local
} chapter of Zere Population Control and have undergone sterilization for
the benefit of future generations. You really get aggravated with people
-~ who are busy breeding the human race out of existence.

A "Women's Libber". He is a good student and has an active mind. Some day he

would like to have one or at most two children, but right now ‘he wants to
'finish college. He is acquainted with many women who contribute more to
society than housework. He would like to see women have greater '

117 | ~
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-

-
¢

;o opportunigies for fulfillment in the outside world--and excellent child
care facilities ta free them to make use of the opportunities. Perhaps,

then, fewer women wo‘fd look to large families for their qafisfactions in
life. . s - )

v . ! v

A devoutly religious citizen. He is considering joining a religidus order
because of an interest in serving humanity. While you may remain childless,
you believe that every married couple should thankfully accept as God's
gift as many children as are given them. Technology will. find ways of

feeding people. Government does not have the prerogativs to interfere with
human life.

A physician. He has come to support liberalization of abortion laws after seeing
the effects of multiple pregnancies on his patients and their families and
after caring for patients who have suffered in the hands of '"quack"
abortionists. Motivated less by overpopulation than by experience with
the plaintive cry of the mothetr of five who wants to abort her sixth child
so she can retain her sanity to raise those she has.

A diabetic. Afflicted since early childhood. Mother was also a diabetic. You
, are well aware of the restrictions on the life of a diabetic but you have
probably had it better than most because your mother has been very
understanding. .Since there has been much talk recently about genetic
engineering and about prohibiting couples with genetic defects from having v
children, you are concerned that these views not come overriding
considerations. You are a responsible citizen, sel

, resent the suggestion that individuals such as yourself be deprived of
life. - < *

Member of a minority group. You feel that this whole businegs of population
control is .an establishment plot to keep your race fromshaxiag children.
If it ever comes to compulsory population control, you knew who will be
v controlled. You plan to have ‘as many children as possible and instill
in each of them the desire to fight for the rights of their race.

Critique of. Simulatiof: . ‘

How does it feél to play the role of "7 What kind of research

did you do to prepare for your role? Did the group as a result of the -
~
simulation, develdp a set of recommendations with respect to revisions in the

tax law? - . S . !

>
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, Ny
VOYAGE ON A SPACE SHIP

Suggestions to the instructor:
The following situation can be developed by students in a more open-ended

fashion than the above examples.

The Situation:
A space ship populated by 90 adults has left Planet Earth for a five year

voyage to a planet in another solar system, which 18 known to have an environment
similar to that on Earth. Only ‘adults between the ages of 18 and 30 were )

? e
allowed to go on the voyage which has been enroute for six months. Several

committees have been created to plan for the establishment and development of

a new social order on the new planet. Also within the responsibilities of the

v
) d ®

~
committees are the tasks of making all necessary changes in the existing social

order enroute that will be needed to prepare for the landing and subsequent

colonization. b

"+

Committees should be defined by the class participating in this simulation.
Some suggested committees are: educational system,, food, housing, transportation,

medical care, environmental standards, recreation, economics, etc.

" ‘

(Fvery member of the class should Have a role in one committee. The chairman

?4 -
of each committee is a member of the executive committee, ‘'whose responsibilitv

v

it 1s to coordinate the activities of the committees and to asdyre that mutualky *

inconsistent goals and methods are resolved. (An alternative structure could L

be created by the class 1f it 1s decided that the above suggested structure 1is

c
too "earth bound'.)

Assume that 'all printed materials available on Farth are evaileble on

L d :‘ F—

microfiche and that there is a large computer on board. The current schedule of

143 -
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%

space ship inhabitants calls for sleeping in three eight-hour shifts--there are

-

30 beds. The work of guiding the voyage,,going housekeeping and other essential

tasks takes four hours per day per person, leaving 12'hours for planning and .

'

leisure.

Critique of Simulation: . . . —

The outcome of the committee meetings should be a compaﬁible set of
recommendations for how life will be lived on the new planet. Subsequent
discussions should deal with how this plen compares with life‘on Earth today;
whether individual students would prefer 6ne or the other and why,” and what

scientific information was J‘Eded in carrying out the simulation.

ﬁ&

MEETING OF THE TRANSPORTATION COMMITTEE OF THE =

COUNCII. OF LOCAL GOVERNMENTS

Suggestions to the instructor:
L] °

. . ”
A fact sheet should be.prepared to assure that all “participants use the

X
same data. The data used may be fictitious but §2?}1d be reasonable for the time

apnd place. You should modify tﬁis (or any other simulations) to fit local
anblems. The fact‘gheet might be in the following format; ) \\>
" Items ‘ Metrggplis Northville SouthteWn Easton
T bese - - 3
Tax rate "+ . . é .

Median income
Numper of working
adults in pop.
Transportation used
to get to work « .
etc. )

P 159 % ®
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Consultants should prepare reports to be presented at the meeting. (See roles

~

’ -

" below.) -

The Situation: . ' Y
‘A meeting of representatives of each of the local jurisdictions to explore
ways to provide satisfactory transportation system for the four incorporated

cities shown on the map. They will consider consultants' reports. As a result

H

of the meeting, the committee is to prepare a proposal to be presented to the

citizens of the cities.

~* s+ Roles? -

- Representative of Northville (chdirman of the coalition). He is trained in
_ business, looks at dollar costs over environmental costsj short-range

problems rather than, long-range problems. His constituents are not in need
of public transpotrtation since most have two cars. orthville desireé ‘to
maintain tne status quo.

Representative of Metropolis. He has had extensive training and experience in
city planning and is much concermed with making the old city a pleasant and

. convenient place for all' citizens regardless of socio-economic status. He
is more aware of sociological factors than environmental factors, but is
willing to listen. and learn.

-

«

Ry

-~ ~

Representative of Easton. A membér of an ethnic minority, he holds an. industrial
management position, having worked up through the ranks. He is well tuned
’ in to Easton's needs and well informed about environmentalsproblems. He'
is determined to see that constituents have access to convenient transportation
- from homes to the industrial area of Metropolis. ] ) '

Representative of Southtown. A retired plant foreman, he now devotes a lot of
time to community activities. He recpgnizes diversity of opinions among
) constituents who range from affluept” executives to welfare recipients and -
would like to' see the plan providé convenient economical transportation for
. people employed ,in Easton, office and industry employees in Metropolis, and
domestics employed in Northville. Also, he hopes to retain favor of the
affluent who prefer to-drive their cars. | ‘

Consultant A, He has°cbmpleted a traffic survey and kinds of transport§tion
. ) desired by citizens of. thé four communities. 7

: A
. > o
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NORTHVILLE

Exclusive residential area

Executives drive to Metroﬁblis to work

Northville
Country
*Club

IS

-l

METROPOLIS

‘Office workers take bus, drive
or walk., Narrow streets add
to "old city" charm but make
for massive traffic jams -

sid ial
(e eneia ) r---~3- - High densitylhousing
i 1 for blue collar
- ' L workers from!many
' ethnic groups. Some
: (ipgzzégial industry inIEastOn
but most work in
Metropolis!
SOUTHTOWN s ’

Residents range from
affluent| to veny poor,
Has few employment
opportunities so workers

- e w= am e aw me o= ew

(busifess district)

existing
. bus lines

travel té all-three
cities

- Blue River

Airport
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»

Consditant B. He is competent to advise the coalition on current and projected
pollution hazards, on energy utilization by various forms of transportation,
and an the effects of various land use proposals,” He has a statistical
report on these factors.

Consultant C. He has prepared a proposal for widening streets and building
bridges to improve flow of bus and automobile traffic. o

Consultant D. He has prepared a propesal for a rapid transit system.
E

~

Critique of Simulation: .

+

The primary question is: Did the group develop a proposal that each

representative felt he could present Ep_the citizens of his city? Other -

questions might be: Were the representatives of each city concerned about

éatisfying the citizens of the other cities as well as their constituents? :

Did the consultants prepare adequately for the simulation? Did they present
their information in ways that contributed to the development of the proposal?

Did the committee members give careful consideration to the consultants'

reports? L.

° )
.

Examples Contributed by Participants in the Chautauqua-Type Courses

v

" An Advocate Debate on the pros‘and cons of Vitamin C in treating%the

common cold was developed by John\CI', St., Andrews Presbyterian College,

Laurinburg, . C.
A situation in which students, faculty, and health service personnel

. e
discuss and develop a recommendation to the Board of Regents concerning

 distribution of birth control pills to coeds was prépared by Charles Woodward,,

Shepherd College, Shepherdstown; W. Va.

An ecology project was created by Ann Marie Olson, Boston State College,

Boston, Mass., in which each student prepares a position paper on an

-

133 y
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P

ecological topic_and then prepares a statement.from the viewpoint of a

particular type of person, such as an airline or automobile corporation

¢

president, a govermment official, a physician, a conservationist, etc. Students

.

were asked:

to come to class ready to be questioned and challenged on.the.

"stand which the person you represent would take. As you

. prepare your arguments, think.about how they might be g

-countered or challenged by other types of people that will be A

at the meeting. Be certain that you have documentation or at®

least reference to documegtation,.for the factual material

that you present.

Students study historical and contemporary scientific controversies by
taking the roles of investigators in a simulated situation; according to the

procedure developed by Sr. Sheila Marie Scheirer, Chestnut Hiii.College,

Philadelphia, Pa. Tt

&)

The U'se of Simulated Situations in Teacher Training

&

Lehman (1971) has developed. the use of role playing in teacher tyaining .
to help prospective teachers acquire the skills of inquiry teaching (guiding
students to, ask questions and discover through the process of scientific o

experimentation) and to increase the teachefs' interpersonal relations skills-

e

(in Lehman's words); . : : . -
establishing a climate of mutual respect in the science

laboratory and classroom; accepting and expressing

appropriately their own feelinys‘as teachers; and .
accepting and responding adequately to the needs and .
feelings of individual students.

The technique, aesigned originally for use in methods ciasses, involves
the following\steps: (1) Set up a calendar scheduling the #tes on which each
= L 8

trainee will take the role of "teacher". Two trainees are given the same role-

playing situation. (2) Provide each "teacher" wibh/a/statement of the

3 c -
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teaching objective and the situation a few days befbre the simulation (until
the-trainees have learned to prepare their own). (3) At the time of the :

simulations send the two "teachers" out of the room and orally assign roles -
o, -
3

to Beveral students. (4) Have one "teacher" carry out the simulation while .

the other waits outside the room. (5) As director, review certain observational

‘cues before opéﬁing the discussion and then ask the "teacher" how he felt in,

»

the situation, how he interpreted the situation (what the students were trying
to do in their roles), and whether he accomplished what he set out to do in

terms of the teaching objective. Then ask the students how they felt in the

§ituation and whether their needs and concerns were dealt with adequately.
(6) Call the second "teacher" into the room (the first may remain) and repeat .
\

. ’
g — ~

the simulation and the discussion following the simulation. (7) Finally,

discuss variations in the ways the two "teachers'" handled the situations, being
v

careful to keep the discussioﬁ in the here-and-now and sensitive to feelings.

Here is a sample situation.

General teaching objective: to,ge(elop the students' abilities to understand
. ) ; ,

>
Iy

and uge the processes of scilence to acquire new knowledge. .

s

_Teachidg situation: a laboratory setting, where a discussion of how.to design

an experfment is to take place.

Class rolezclkn average class in the middle of the second semester. Each

student is to désign and carry out a simple experiment, after this discussiqn.

- -
’

Student Role A: Confuged; "Why don't you.just give us a printed exercise?"

Student Role B: The grdde grubher; "How are you going to grade these
experiments? 1Isn't everybody going to be doing something different?"

Student Role C: The "why" kid; .Has the notion that the methods of science
require asking why, but the 'whys" he comes up with are trivial and

disrupting. Why use ,a beaker instead of a flask? Why are the numbers
- on the thermometer .in red?

- 159
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+

Observationai cues for the director: Is the teacher patient in clarifying

questioris? Are "

student" queétions accepted, but limited where_necessary?
How does the("teachér" exp?eSs his own feelings? .}s the objective acéomp}ished;
that is, are the students prepéred to design their own experiments?

The above situatién might be useful for a group ofvteachers (at ény Jevel)
‘;o help them tune in to some of the problems of teaching exgerimental design.

Those who are playing the roles of '"students' may create their own roles from

their rich éxperience‘bfrﬁrobl ms actually encounigred.

~

Lehman‘suggests a numb of non-classroom applications of the technigque.

Simulations that take plAcé in the classroom could help prepare teachers for
conferences with students or with the department chairman, and at the |

A

secondary level, with parents and principals. Simulations could also be used
to preﬁare for job interviews, oral examinations, or any other situation in
whicH a simulation is virtually the only way to gain experience; before the

actual event. N ’

° ~
The most complex simulation to come to my attention is'Enviro County, a

- . . 6

gaming simulation of reglonal planning process. Five problems are carefully
~laid out in a fictitious setting and the roles for a fifteen membar planning
commission are specified. The project was supported by the N‘onal Science §

Foundation and developed at the 0Oak Ridge National \Labortory. ‘(The report

c

of the project is available for $2.00 from the Superintendent, Oak Ridge

A »

Schools, P. 0. Box 0, Nak Ridge, Tenn.) ’

-~

Computer technology has contributed to the complexity of Simulationskgyat
! N r - . |

are possible.. Using the Environmental Protection Agency's computer simuldiéion,
» - \ - k-3

CLEANAIR, one course participant, Edward Brandt, North Carolian Wesleyan

- College, Rocky 'Mount, N. C., developed a laboratory aciivity in which students
—— N !

» ]ASC ’f '
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. ‘ *
"participate in pollution controlfdec%éiond, using the computer for immediate fm

s
y . - % 3‘

.

~

feedback on the success of the strategy, detect shortcomingsﬁgf the computer
o .
based model, and expand [their] appreciation of the complexity of problem!!b .

involved in providing clean air."

Games
* Games that can be used in science teaching, according to Carlock (1972),
have four factors in common: (1) they represent a real thing, (2) they

*simplify by omitting some aspects, (3) they make critical factors prominent,
. . , N
and (4) they facilitate analysis by concentration on specific aspeéts of the

critical factors.: Carlock goes,pﬁrto suggest two attributes of games’that

. ]

countéract defects on our’traditional educational system. First, simulation - >

games allow students to experience, at least in simulation, some of the kinds _J/~

.

of. situations they might really experience in the future. The simulated

experience creates a need to know, thereby increasing the motivation to learn.

- k4 .
-

‘Second, participation in games provides students with opportunities for
success. The academic pursuit of science often bfpceeds with little opportunity
¢ - : ’ -

~for rewatd for the students. Games offer opportunities to use information and

problem solving skills to achieve success. : N .

- Al A

The following bibliography of envirdnmental games is reprinted with the ™

permission of the author: l ’ . “ ' /
BIBLIOGRAPHY OF ENVIRONMENTAL GAMES . )
FEBRUARY 1974 CoL .

- . . ///,‘\\‘\\\
J. DAVID KELLER ’ -

DEPARTMENT OF GEOLOGY .
‘ THE UNIVERSITY OF AKRON ~ v
AKRON, OHIO 44325 ;

a

3 137
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Balance

A classroom simulation for about seventh grade through adult. The unit
is .designed to take about 3 weeks although teachers can modify it. A three
hour version is included for clubs and civic groups. Students play the role
of various people in the community making decisions on environmental concerns.

-Booklet can be reproduced in classroom quantities. $10.00, Interact Company,

Box 262, Lakeside, Cglifornia 92040

t

Baldicer . ‘ -
A simulation game dealing with food production and distribution. Each

\ player is a food coordinator responsible for survival of 150 million people.

The catch to the game is that a few of the players start the game with extra
"baldicers." $25.00, John Knox Press, Box 1176, Richmond, Va. 23209 P

Clean Water . ’ =

Deals with problems of industrial waste, nuclear power plants and
pollution from upstream similar in design to Dirty Water. $6.00, Damon
Educational Division, 80 Wilson Way, Westwood, Mass. , 02092. :

» . . :

The Dead River - .

A simulation game of river restoration designed for 10 to 30 players at
the Junior-Senior High and adult level. Presents .2 real water pollution
problem and gives each participant a role to play in problem solving. Can be
played in sequential lessons. $7.00, Union Printing Company, 17 West Washington
Street,, Athens, Ohio 45701 ¢

Dirty Water - . . N

Each of the 2-4 players is the water pollution commissioner of an industry
surrounded lake. The first person to stock his lake with a balance of
organisms wins. Ages 8-adult. $7.00, Damon Educatio%al Division, 80”Wilson Way,

‘Westwooll, Mass. 02090

Ecology: The Game of Man and Nature
The game involves players achieving a balance between man's activities
‘and the natural environment while traveling through the four stages ‘of
development; hunting, agriculture, industrial and environmental. $7.00, Namon
Educational Division, 80 Wilson Way, Westwood, Mass. 02090

€

Ecopolis _ ;
.This is a classroom simulation for 4th through 6th grades. The simulation

“take# '3 weeks to complete. The classroom desks are moved to the perimeter of

the foom and a community is drawn on the floor with colored chalk. Students
make decisions and debate the effects of their decisions. Booklet can be
reproduced in classroom quantities. $10.00, Interact Company, Box 262,
Lakéside, California 92040 ' -

“Energy - Engronment Game -

. Includes filmstrip, cassette tape, teachers guide, players ﬁanual and 32
role profiles. FEdison Electric Institution, 90 Park Avenue, New Yo¥k 10016

&
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Einratioﬁ
An agricultural finance game studying ecology. $5.95, Schultz Games,

Route 2, Brookings, South Dakqta 57006

Extinction .

2-4 players populate the island of Darwinia. Their genetic code 1is
determined by their draw from 6 decks of cards in the gene bank. They must
follow the natural processes of life. The objective is to'keep from becoming
extinct. Age 12-adult. $11.95, Sinauer Associates Inc., 20 Second Street,
Stamford, Connecticut 06905
Game of Sacrifice

3 Sacrifice is an environmental conflict game that divides the Mass into
interest groups in the community. ' Groups make decisions on air pollution and
other community problems. &4th grade thrdugh junior high. '$4.95, Education
Ventures, Inc., 209 Court Street, Middletowm, Connecticut 06457
The Garbage, Game -

This is a jigsaw puzzle ecology game. Students earn ecology points by
putting puzzle pieces together into ecology cartoons. In the process they are’
governed by ecology principles. *$7.00, Education Ventures Inc., 209 Court
Street, Middletown, Connecticut 06457

« The Homestead Game ‘ B
. An ecology game designed for 2 to 6 players. $5.95, Schultz Games, Route
2, Brookings, South Dakota 57006

Land Use
The game brings out the conflict between the desire to have quality
housing and the desire to have natural resources. In developing land,
participants .discover concepts of cluster zoning, planned unit development,
etc. $L1.95, Education Ventures, 209 Court Street, Middletown, Connecticut
¥ 06457 ' '

#

Litterbug

A game for the very young (4-10 years). Players move around the board
collecting litter in a tiny trash can. $5.00, Damon Educational Division, -
80 Wilson Way, Westwood, Mass. 02090

Man in.His Environment
Not a game in that there is no specific point of.completion, but instead
two separate activities requiring the students to role play. Designed for
.  classes from 3rd through 6th grade. Time required ranges from 20 minutes to
several days. Free to educators only from local Coca-Cola Bottling Compgny.
Ecology Kit Code X013. ' . ’ :
. . ) . !
New Highway . . ’ S
Interest groups debate alternatives to the construction of a new highway.
. Fach dnterest group sees the situation through a different point of view.
4th grade through junior high. $4.95, Education Ventures, Inc., 209 'Court

Street, Middletown, Cogun. 06457
' N 159
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Planet Management Game ' .

A computer designed simulation of existing conditions on the planet earth.
_Players make decisions to improve the, population, income, food, and environment.
Considered the one that most accurately simulates existIng conditions of earth.
Designed for five although even one can play as easily as a whole class. List
Price $16.00; School Price $12.00, Houghton Mifflin Company, 110 Tremont Street,
Department M, Boston, Mass. 02107

- -

The Pollution Game
An environmental Monopoly game. Players of one board quickly learn to play
as a ,team rather than compete. This game 1is designed to be played by
simultaneously competing teams of players, although it works for only one
board.. List Price $12.00; Sctwol Price $9. 00, Houghton Mifflin Company, 110 °*
Tremont Street, Department M, Boston, Mass. 02107
Y

.

- 2

@

Population ’ )
In Population, each of the 2-6 players must try to take his undeveloped

" country and develop it inta an advanced industrial nation whose population and

resources are in balance. Age 12-adult. $7.00, Damon Fducational Division,
80 Wil'son Way, Westwood, Mass. 02090

\
|

The Redwood Controversy , : '

Players act as legislatures, experts, and pressure groups. The game is
based on a real situation arising on California coastal redwoods. 21 students
are given specific roles. Others are senators. 30.can play.. List Price )

" $10. 00; School "Price $7.50, Houghton—Mifflin Company, Departmént M, 110 Tremont
Street, Baston, Mass. 02107

3

responsible for managing the quality of the air. He confronts the problems of
air pollution as he moves along a "decision tree'. 1l4-adult. $7.00, Damon
Education Division, 80 Wilson Way, Westwood, Mass. 02090

~
o

The World Puzzle
The World Puzzle is a 2' by 3' nap of the various landforms in the world.

" Not designed as a specific pame but a series of activities that the teacher can

modify for specific uses: $12.95, Education Ventures Inc., 209 Court Street,
Middletown, Conn. 06457 ’

Of particular interest to behavioral scientists are the Psychology Today

Games:~ Blacks and Whites, Cities, Body Talk, Man and~WOmen, and perhaps others

that have bqu developed recently. These games are produced by Communications/

Ré;earch_Machines, Inc., Del Mar, Calif. Most of these games- encourage each
; .
pY¥ayer to increase his sensitivities to the situation being exnerienced by the
' ”»

?ther players; some of the games require cooperation among the nlayers, such

T ‘ 1(‘0 |

Each player assumes the role of an elected official in his town and is 5:
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that nobody wins unless everybody wins.

~
»

Tq Games with Ulterior Motives

. ~

« First popularized by Berne (1964) and developed by‘Har?is (l967),
transactional analysis has contributed to the }nderstanding of hunan interactions,
including non-pfoduCSive~interactions~-éaﬁes with‘ulterior motives. Ernst T
-(1972)‘has applied the technique ‘to classroom interactions. The basic conquts

of transactional analysis applied to the classroom are: (1) that each

-

individual's personality includes components of Parent, Child, and Adult,

.
« & ’

\\\ (2) that the most productive classroom interactions are Adult to Adult, and

(3) that a teacher can foster such interactions. To do so, he must learn to

recognize the, Parent, Child, and Adult in himself and his students. He must

also develop wdys for his Adult to monitor his own transactions, and ways to

< .
encourage students to use their Adult to monitor fheir transactions.

Child can be expressed as creativity, playfulness, and curiosity, the parts

.

that should be encouraged; bhild'can also be expregsed as impatience, pouting,

anger. Parent ca&iﬁ% legitimately nurturing and protective; sometimes it

becomes over-prqtective. éﬁrent can also be expressed as statements or actions g
1]

based on prejudices and rules accepted uncritically, unnecessary do's and

don't's. The Adult receives information, stores gnd‘uses that information,to
© a - -
ﬁake'logical decisions; byt the Adult has no feelings or emotions. The most
Aw‘"\ - -
. p;pductive interactions are thQse in which the Adult is monitoring open,

v <4

honest transac!ions without unduly limiting feeling or creativity. The non-

s productive,.disrgptivé tﬁgnsaqtions--the games with ulterior motives—-are to be
d - - . - v .
avoided. [ = - E . ‘ »

- \\ & -

<A_single example adapted from Ernst (1972) of complementary games in which

l. ) ’ . -
Qo ] - %/18»& i . .
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’

student and teacher reinforce each other's gdme playing will illustrate the

basic ideas of transactional analysis. The student might be playing "Here I -

am, Teacher, teach me." The Child 4s going.to win by not learning anything.

The teacher responds with "Here is the way I want you to do it." (pafent)

Student: "i'm not lexfning anytifing in your class." (child to parent) At
* i 2N
this point the teacher can shrug his shoulders,, "Look ho¥ hard I have tried."”

(parent) or he can ask of the student, "What are you planning to do about 1t?"

(adult) The whole game could have been avdided by the teacher structuring

the learning situation sg.that the students had to take responsibility for

[

their own iearning.

Ernst concludes that most teacher-student games are of the '"parent-child"
variety and that teachers can improve the learnimg situation by recognizing

Parent voices and Child voices. After recommending contracts as a way of

being specific about what students are to accomplish, he‘concludes his book
With the fo lowing: .

<]« « The important thing is recognizing that something is
going on besides the obvious transaction. Then you tnow
there is an ulterior motive and this a game. The Parent,

" .Adult, and-Child ego states are all O. K., and all necessary, .
and the games are not in themselves bad and crooked, It is .
the payoff that determingg.what the game playér is angling
you to do. To avoid unpleasant games you can simply decline
the opening move.

The Role of the Teacher

-

In the context of the previous section, one aspect of the role of the

teacher in directing simulated situations is to be alert to the possibility of
)
/gahes with ulterior motives. Keeping the situation focused on a problem to be

solved and placing the responsibility for learning with the students not only

152
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1

tends to avoid unintended games, it also encourages the positive aspects of

simulations: insightful ledrning, application of scientific concepts, the

-

/
development of problem-solving capabilities, and the improvement of skills in
" 1

communication ®nd interpersonal relationships. The simulation i8S one of the

teaching alternatives in which it is easiest for a teacher 59>become‘a co-

e

learner and to implement other qualities of a facilitator. (Refer again to

Rogers' qualities of a facilitator.) If a learning situation built on mutual

v

trust can be created prior to the use of simulated situations, it is likely
that the students will feel free to enter into their roles. Lehman (1971)
stresses that '"the most important requirement for any role-playing program is

that the participants come of their own free choosing, not being required or

« s Ay

coerced to participate." - ® \

Problems of Implementation

- Most of the problemé I have encountered result either from our tendency

to think’ of a "game'".as a frivolous or fun-seeking activity, or to think of
. \ .
learning situations as being limited to lectures and laboratory exercises. An

effort to view %imulations and games as serious learning experiences will go a

v

- long way toward avoiding problems of implementation.

" Space and time pose no real problem because the typical classroom or

lecture ﬁall can be used effectively and a simulation can be carried out during

« - s
a regularly scheduled class period. Cornmercial‘ available games may be used

<

most effectively in 1abora§ory settings where tables, small groups, and larger

blocks of time are customary.

155 ’
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How to%¥Evaluate Simulations ‘ ' J T,
Most of the sample simulated situations include some queétiongfio be used

in eritiquing the simulation. The ga&es each have their own ruies and their

effectiveness can be measured in part by the Significance of the probléms ' o\
, they present. Three general principl?s,for interpreting situations ;re‘

offered by Lehman (1971). In somewhat gederaliéed form, they are: (1) Did '

the participants achieve the specific objectives oé;fhe situation, inclu&ing

€a) the learning of science and (b) the deve{opment of skills in communicatign‘

and interpersonal relationships? (2) Were the role-players (or game playérs)

;ble to gpet some pérsonal satisfaction out of the experience (an insight of

1

some kind or other feeling of success)? (3) Were the techniques used

& ——~—

scientifically, socially, and ﬁf%fessionally accéptablé?
o

~

&

Research on the.Use of Simulations .

Much of the ﬁevidénce" for the effectiveness of simylations as a teaching
strategylis based on-:the subjective jhdgments of the users of siﬁ;lations. ) -
Several researchaSle hypotheses can be suggested (stateg as null hypotheses):

Theré is noesignificant difference in the prgklém solving skills of students
who have participated in simulations and those who have not. Thege is no
significant difference in'the capacity.for ;nsightfui lé;rning of students }

* \

who have participated in simulations and those who have not. Similar, 4

- -~

hypotheses could be stated for communications skills, interpersonal
relationship skills, and ability to perceivéd%omplex relationships: The -
i . o . .

major problém is measuring these skills and attributes accurately and

reliably. Resources which are available in the form of printed tests for

. S
some of these skills and attributes are described in Buros (19°2). Also, .it

I ~
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4

would be useful; if you have not already done so, to review the section.on

v,

s

" research in Science Teaching in Unit 1. ) ‘

-
’

, i L
Self-Assessment /’

A-1.. Defime:, similation, role, playing, role-playing, game, (1)

A-2. Describe how the simulation techniques are related to learning theory. (2)

-

A-3. Descrihe your experienceg in‘%§ing role;playing situations and in using

_games. (3) ) " [

-

p A !
A-4, 'List the qualities of a teacher that yéu believe increase the

'

_effectiveness of a simulation. (4)

»

A-5. Deécribe the problems you encountered using simulations and games and

how you dealt‘with them. (5)
An6. ‘Using the questions provided with the simulations, evaluate the

”

effectiveness of the situations you have used. (6)
L3

-

A-7. Use the list of criteria adapted from Lehman to evaluate the

3
effectiveness of at least one situation. (6) !

' A-8. Design a research project to study the learning effects of

»

simulations. (7) Yy

A-9.. Carry'out thé eiﬁeriment you desighed. (8)
B-1. Criticize the definitions provided in the study guide.‘ ¢D)
B-2. State'your own position with respect to simulations and learning

theory.. (2) \ . . : .

B-3. Create (or have your students create) and use a game or simulation. (3)

B-4. Critically evaluate the qualities of a teacher in terms of their effect

.

on the quality-'of a simulation as a léarning experience. (4)

~

4
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\

B-5, Preparg‘fn additional few.paragraphs to be inserted in the section oﬁ

»

the study guide on problems of implementation. (5)

B-6. Suggest some improvements in the criteria for evalheting simulations

. ¢

. and games. (6)
B-7, Criticize the desigﬁ of your experiment. (7)

B-8. 'Design another .experiment. (7)

B-9. Criticize the methods used to carry out your experiment. (8)

~ B-10. Criticize your interpretation of your results. . (8)

v

4

- . /
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UNIT 8
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VALUES CLARIFICATION IN SCIENCE TEACHING

Pt

Values are sometimes considered to be unchangeable because
they are believed to be built into man's innate moral nature. ’
In practice, however, many of the values by which men
operate are based on prevailing social attitudes, as well as
on inclinations, prejudices, and the common -sense derived
from the experience of daily life.’ There is also a real .
possibility that, in fhe future, values might increasingly =
originate from the natural and social sciences. Scientific
- knowledge per se cannot define or impose values to govern
behavior, but it provides facts on ‘the basis of which choices
can be made.

i -
,

While choice can be made more rational by basing it on

factual information, and on evaluation of consequences;”it
always retains a personal component because it must ultimately
- involve a value judgment. This constitutes another expression
of the determinism-freedom polarity, which is one of the most
characterlstic aspects of' the human condition.

N

<:: . Dubos, So Human an Animal, p. 145 N

Purpose and Objectives -
-4
*
Given”the persuasion of many scientists, including myself, that the process

and methodologies of science are not concerned with values, it is important to

say what this unit is not. It is not an attempt to tell'you what your values

4 [ ]

should be, nor is it intended to encourage you to indoctrinate your stidents.
But the practice of science leadé(?o the develophent of pro&ucts and the creation

}of situations about which decisions must be made. SoEiety is legitimately ard

appropriately concerned with the value judgments that must be made about how the
B

knowledge and capabilities derived from science and technology are to. be used.
This unit is included in the study guide because I have made a value judgment--
185

[Kc' C ,

wll Toxt Provided by ERIC
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N *
that sclence teachers have a responsibility~t§ assist their students in learning
to make value judgments and'in clarifying thei;\qiiges about the use of science.
Upon completing the unit, you should be able to: ~*(1) describe the valuing

5

process, (2) expiain its relationship to leafning Eheories, (3) apply it in
your'teaching, 64) explain yéhr role‘és teacheF in valueg clarification
activities, iS) describe some prgblems ;ith implementing soée of the activities
and how you handled them, (6) evaluate the effectiveness of this teaching’

strategy, (7) propose ‘some research questions related to valﬁing and (8) describe

how you would design a research project to study one of the guestions.

The Valuing Process ' t
According to Raths, et al. (1966), there is a great diversity among people

in’ the clarity of their relationship to society. At one extreme are the people

who seem to know what they have to give.and whaé they want to get out of life 'and
go about living their lives with enthusiasm, purpose, and pride: They may, of
cqurse, see things.about society that they feel need changing, but they go about
fo;tering change in positive and con;tructive &ays. At the other extreme are the
people who seem not to know what they want or what they can cortribute. TQey

1 - ' ‘
exhibit apathy, uncertainty, i?ﬂénsistency, and perhapg extreme cenformity or

extreme non-conformity. The former have clearly defined values and the latter
% .

suffer,from a confusion of values.

While these s@me authors do offer‘a br{ef definition of .a yalue, "that which
*

represents somethfng important in human existence'", they are congerned primarﬁhy—
with the proéess of how people arrive at and clariify the values they hold.

Because young people are confronted with many morg choices than were available

‘to previous generations; and are generally given little opportunity to learn to

-

140, . AN
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~
.

make choices by their parents and teachers, the authors have attempted to develop
methods to help young people learn to deal with the complexities of modern living.
The valuing process involves consideration of the following criteria. For

% something to be a value, all seven criteria must be met.
oty

. Ao
e

1. Chooéing freely--Values must be chosen by the individual to be really valued.

2. Cthsing from among alternatives--Alternatives must be available to make a

. ftee choice. . .

oA .
P -
. 3. Choosing after thoughtful consideration of the consequences of each

alternative--Careful and intelligent weighing of consequences must replaée
impulsiveness if true wvalues are to-emerge.o
4. Priéing and ghgé}shing--Choices result in values we are pleased to hold. l p
5. Affirming--Willingness to publicly affirm values results f;om having made

cgnsciods choices that we'prize.

6. Acting upc@ choices-~0Our real values guide our actions; vg%bal affirmation is

!

’

not enough to show that a value is real.
7. Repeating--Values tend to persist, to make aqbatteran%‘a life.

These cf@teria can be summarized sin three processes: choosing, prizing, and

~

acting. Value indicators have some but not all of the characteristics of a value.

’

These include goals, attitudes, interests, feelings, beliefs, activities, problems.

Note in'your notebook your initial reaction to the valuing process.

’ t
. «
'

-
Relationship to Learning Theory o,

The valuing process involves conscious choices apd thoughtful consjderation
Ny
of alternatives, ‘@nd thus takes place at the reflection level of lea n!‘g.‘“To

the extent that the process involves action consistent with choices, autonomoug.-<-

develppment-type learning is involved. In contrast, Bigge (1971) describes

170 )
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Skinner's view of values as reinforcers of operant conditioning. 1In Skinner's
words, '"People behave in ways which, as we say conform to ethical, governmental,
-or religious patterns because they are reinforced for doing so."

Skinner (1948) develops his view of the Utopian community in his novel,

-
Walden Two, where even the goals and aspirations of the people were defined by

.behaviorists and the satisfaction of the people with these goals was rein%orced

by‘cogggiiogié;. In résponéé to the question of individual freedom, Skinner

©

(1953)'say§%

. 'The hypothesis that man is not free is essential to the
"~applMcation of scientific method to the study of human
behavior. The free inner .man who is held responsible for
the behavior of the external biological -organism is only
a gre-scienfific substitute for the kinds of causes which
are discovered in the course of a scientific analysis.
All these alternative causes lie outside the indivjdual.

ﬁogers (1961) points to what he feels is' a flaw in Skinner's hypothesis: There

is always a subjective value choice which lies outside the scientific endeavor.
4 ) .
. ; -
This choice defines the purpose or value of the scientific endeavor and can never
become part of the scientific endeavor. The decision of the behaviorists’ in

&

Walden Two to make tan producti&e and well-?ehaved‘illustrates Rogers' point.

Less concerned with learning theory, but of significance in this unit is
; : , & *
Rogqrs' assertion that ¥alues can be the subject of science.. This.yould seem

to .be inconsistent with.the quote from Dubos and my intgoduttdry senééncel

W
Hovever, what Rogé;sxheans ié thag one can apply the methodologies of science to
determine whether one’thing is better than another, if "befghr" is subjecfively
defined in terms of some other value. Rogers' example is germane to our purposes

» ' R »
here:




»

E

«
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~

Now if I wish to determine whether problem-sdiving acti&ity

is "better" than knowledge of the three R's, then scientific

method can also study those two values, but only--and this ‘
is very important--only in terms of some other value which

I have subjectively chosen. I may value college success.

Then I can determine whether problem-solving ability or

knowledge of the three R's is most closely associated with

that value. . . . But the valué or purpoggswhich gives

meaniné to a particular scientific endeavb? must always lie

outside of that endeavor. '

Since Rogers feels that man is mot limited to producing a controlled sgfte of
happiness, he goes on to suggest some interesting alternative values: man as a
process of ﬁécoming, and the individual as a self-actualizing process (the

! process b%?which individual creativity adapgs to an ever changing world). The
' ’

question then is: Can science inform us about how to achieve these goals?

k.
Y

How to Use Values Clarification
o
A c
Because we are primarily concerned with strategies for teaching science, it

v

is important that we focus the use of values clarification techniques on values
! ' @

pertaining to the uses of scientific achievements. It seems generally true that

when science teachers hevelop courses for the non-major, they are quite willing
g ex\

’ tl

to include topics with social and ethical implications; yet, when they develg:
¥ ro
sourses for science majors, they are.determined to make these courses "real"

science or "hard" ,science. Is it not especially important, for a science major

(who will become a doer of scien@e) to understand the implications of science?

Take time to answer that question; it is not intended to be rhetorical. The
P .

. - : . . ’ .
,most common answer Seems to be that, of course, understanding implicatiens is
important for scientists but they will get it later. Non-majors are probably

taking their only science course and they will'not have another chance. Do you

‘ [ 4
(N v ’

think that in the curricula in your institution that science majors eventuaily

encounter cgg;ses that,cause them to consider the value implications of science?

’

“

-n®
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3

Regardless of whether a course is for majors or non-majors, there is a

+

wealth of value related topics in most science courses. Simon, et al. (1972)
lists the following areas in which confusion and cbnflict of values are common:

politics, religion,‘work: isure time, school, love, sex, family, méterial )

~

ppsseséions, culture (@rt, music, literature), personal tastes (clothes, hair

' yle, etc.), friends, money, aging; death, health, race, war-peace, and

—

authority. For each of these areas, name at least one value laden issue which

is related to your area of science. Think about some of the questions students

have asked. You should have no difficulty generating a long list of is;ues; you
will probably also notice tha£ you have not always dealt with student qﬁgstions
in ways that faci%itateathe student's clarification of his own values. Maybe
you will make your own value-judgment that values ;1arificatién has no place in

. .

the science classroom. O. K., I affirm your right to make your own value

judgments-;and I affirm your students' rights to make theirs. Even if,you are

+"turned-off" by the notion of values ‘clarification in the science classroom,

please go along’with me to the extent of checking the value judgment you have

just made against the seven criteria for a value:

1. Have you chosen your position freely--or have you been coerced by colleagues?
2. Havd(!ou considergd alternatives (éuch as those proposed here)?

3. Have you given thoughtful consideration of the consequences of such

alternative? :

¢ .-

4, Are you pleased with your decision? . *

5., Would you (or, better yet, have you) publicly affirmed your decision?

N

Y
6. Have-'you'acted upon your decision?

7. Are your actions ¥epetitive and consistent? =
173 ’
¢« U )
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In learning to use values clarification, thefé/are a number Yf procedures
to be avolded. Because Some of them are natural tendencies of adglts, at least,

in their dealings with younger persons, you should not be surprise if you

TN

~ realize that you have done some of them. These tendencies are led the

"typical twelve'" by Gordon (1970). They are paralleled amazingly well by the
"Don't's" listed by Raths, ;t al. (1966), who also provided some "Do's" to.

————

£:""facilitate the clarification of values. Here are the lists for your consideration:

Do's Don't's Typical Twelve
. !
Encourage choices Set examples or models ‘ Order, direct, or command
Help to discover and Persuade or convince Warn, admonish,}threaten
examine alternat%yes . . '
° . Limit choiceF to our Exhort,;?Prélize, preach . i
Help to weigh consequences values -
of alternatives Advise, suggest,‘give solution
Inspire by dramatic or ’ . ,
Encourage consideration of emotional pleas . Lecture, give logical
. ..what one prizes or argument
“ . cherishes Give rules and
regulatiogs intended Judge, criticize, blamq
Provide opportunities for to be unthinkingly .
public affirmation of accepted as right , Praise, agrée ¢
choices (reward and punish-
. ment/reinforcement) Ridicule, name-call
Encourage actions that
are in accordance with Present cultural or Interpret, analyze, diagnose ‘
choices : ¢ . religious dogma as
unquestioned wisdom Reassyre, sympathize, console,
Help to examine repeated —-"Always done it support*® -
patterns in behavior this way" ’ i .
’ . Probe, question, interrogate
. : Appeal .to conscience to '
 w . arouse guilt feelings Distract, humor, divert,
) . - withdraw

The “two items among the ''typical twelve" that are marked with an asterisk require

some comment. It 1s Gordon's thesis that these responses carry unintended
4

<

messages--messages that even you, the sender, are not aware of. For example,

$
(( . ‘Praise which does not fit the receiver's self-image may be seen as an effort to -

-
.

manipulate. The passing of a positive judgment also implies the power to pass a ‘

, -

7 N ®

Q. . 1’7 : ..
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LY

.

negative judgment on another occasion. Reassuring or consoling a person who‘is
distraught is likely to give the’ impression that the consgler does not really

understand- the problem or that the consoler is mdking light of a grave situation.

! [

Thelbo's provide students tHe opportunity to develob their own abilfMy to make

°

carefully considered choices which they perso \lly prize and act upon. The
Don't's and the "Typical Twelve', while Tly always done with the best of

intentions, tend to remove choice, impose decisions, define what the student
| ~

£
should prize in yaccordance with what we prize, accept responsibility for students'
» . .

~actions instea 8§ giving student the dpportunii& to think through and accept
-

responsibility for his or her own actions. {If there-are situations in which
there are no chqices, then the valuing process need not and cannot be applied.)

. {Because you may be left in a quandry as to what to do if the "typical twelve" and

J - .

. the "don't's" are to be avoided, some comments on the technique of active

.

"ligtening are in order. (My own experience with active listening, Qhen I remember

.» to do it and n manage to avoid\making-vglue judgmgnts, is that it does, iﬁ
fact, help s nts to work through the valuing proéess.) ~

. Active listening, as describe% by Gordon (1970), involves, decoding the N

message? sent by the student by trying "to understand, what the sender is;fe?i}pg

or what his message means."” Then he (the receiver) puts that understanging into

his own words and feeds it back for the sender's verification. The receiver
V2 s
does not send a message of his own--such as an evaluation, opinion, advice, logic,

.

analysis, or question. He feeds back only what he feels the sender's message

meant--nothing more, nothing less,

. . —
’
i

.As a teacheraf, science who presumably has a more thorough understanding of

1

the value implica s of the sci?ncéiyéy are teaching, you might well ask when

arld where do you send your messages (to use Gordon's lingo). If my interpretation

At
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of Gordon is correct, and if his method applies to values clarification, you
~ send your messages th{ the discussion concerns something that is a problem to
you. For example,.suppose you are gaged in a class discussion of population

control. A Student has been talKing through his own views on the issue of

having onl two thilkdren. He had at one time thought he wanted a RQig familyf

.

and now he isn't so sure. . s
Student: On this business of population control, I used to think I wanted a lot
of kids. Now that we have discussed the growth of human population, the
scarcity of food worldwide, and the 1limits of natural fesources, I'm not sure I
have a right to have more than two children.

Instructor: You are concerned about not taking more than your share of the
world's resources. (active listen%ng)

Student: Yes, and I'm also goncerned about whether there will be resources left
for my children to enjoy, or yhether some natural means of population control
will come into play. . s

-

—~ }
Instructor: You mean such things as famine$% or diseagg Oor war.

Student: Yes, I'd hate to bring children into the world only to haye them starve
or be killed in a wo 1d war.

Instructor: I see what you mean. I, too, am concerned about the long term
utilization of the wor}d's resources. The matter of recycling of resources is

a problem I feel our vernment, and the governments of many other countries, have
not considered, thordughly and carefully. I'm worried that we ‘will be faced with
problems that are not necessary, simply because resources that should be available
' will not have been recycled prgperly. (Instructor's message)

Note that the instructor had the opportunity to pose a new problem and he had

the attention of thp §tudents. Had the instructor's first comment been a

judgment of the student's desire for a large family, "You haven't any business

even thinking about having more than two children!", for example, the students
Bould have probably been engaged in a defense of large‘families as a human right.
In beg@nning’to use values clarification with your students, you may find it

]

#+
»  ww—helpful to make_cgpies‘qf the Do, Don't and Typical Twelve lists for your
[y ! v )
’ *
176




. X

. &

~
-
o

4-8-10" Values Clarification in Science Teaching
Y . »

v
*

students ‘and spend a little class time discussing them. Students should ‘

4
) -

cértainly receive a list'of the seven criteria for a value. All of the ¢

-
P

techniques discussed here can be used between two students; they do not have

-

to be teacher-student interactions. An interesting discussion might be centered

around whether the items in the list of ecriteria are, in themselve§, value

judgments. Is there a method of science that could be used to determine this?
There are a number of responses that are clagsified as clarifying
responses--responses that lead to thinking abolit the values expressea. Note

the similarity between the responses listed below and the‘technique of active
. »
listening. Even though the responses are given as qﬁestions, it is important

to ask them in such a way that you do not put the other person on the defensive.

Having to defend a statement just made is antithetical to coﬁgidering alternatives.

-

Consider how you would feel if some one else asked you the gdeét%on you are about
. ~

\

to ask., Here is a list of'clar;fying responses (adapted from_BgtHg, et al.,, 1966):
(Numbers in parentheses indicate the criterion that is being clarified.) .

1. How do you feel about that? (2,3)

2. Have you considered any alternatives? (2,3)

% Did you have to chqgse that or‘*was it a free choice? ‘(Use this
question only after you have established an atmosphere in which
students feel free to say what they think, not what they think
you want them to think.) (1) ; .

4. Have you done anything about that idea? (6) , . } .
5. What do you mean by ?; can you define that word? (3) - iy
6. Where would that idea lead? (2,3) \ :
7. Are you saying that . . . (repeat the feeling you thought the
% student was expressing)? (3) :
8. What do we have to assume for things to work out that way? (3)
9, 1Is what you say consistent with . . . (something else that ‘has
been said)? (3)
10. Do you have.any reasons for (saying or doing) that? (If‘atmosphere
is such that this question is not a threat) *3)
11. Would you do the same thing over again? ‘(Keep the tome non-
- judgmental.) (7) )

Lest we go overboard on values clarifying responses, it is important-to keep

in mind what kinds of statements need clarifying responses. In ggneral, it 1is

Q g
d

‘ . » [
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- S " , f/\’
appropriate to use a clarifying respoifse when some one has expressed an
L]
atti@ude,gispiration, purpose, in;erest or activity. A direct request for

information is not to be responded to with a clarifying response. Some key

words are statements that bLgin with: "I believe . . .y I feel . . ., I'm
'?
.
for . . ., I'm against . . ., My dream is . . ., When I finish college, I'd
3
like to . . ., If I had my choicé, I'ds . ., I just like to . . .". It is A‘

appropriate to close this section with a direct quote from Raths, et al. (1966):
Although when we deal with values, we emphasize the need
for a non-judgmental approach, for acceptance, for the
student to arrive at his own ideas on the basis of <his
_ own critical thinking and evaluation we do not mean to
s suggest that the teacher must remain neutral. The teacher
may take a clear position about a value-related issue--bfe" .
the student must be encouraged to take his own position and
to use his knowledge of the teacher's positipn only a
interesting information, perhaps worth considering when
he makes up his own mind. If, however, a teacher\senses
. that students are not yet accy®tomed to critical thinking B
’ and taking independent positions, he might well conceal
, his beliefs and attitudes until they are weaned from this
intellectual and moral dependence updﬂfauthority.

-~
P
N . A

Sample Strategies ii
.-

i
Both Raths, et al. (1966) and Simon, et alws (1972) offer a largeynumber of

-

strategies and techniques for helping studerts to clarify vélues. The earlier
-

work is devoted to strategies designed mostly for younger students. The later‘

. »

work describes strategies for use with older students and adults. ' .
Before I describ¢g the strategies, I would like you to list the five things i
you moSt want your stud ,éi—gﬁ achieve--educational goals you tHiﬁk are importan;f

After you have recorded this list in your notebook, read on. . .

-

CA good strategy to use in the first meeting of a ‘class, before they have

i -

gotten into the subject or have he?& of the valG}ng pro?sﬁé“,,is sthe.'-Ing Name ,

Tags' strategy (Simon, p. 174) Each student™writes, in large letters on a ‘.

175 \

- .
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5" x 7" card, ﬂis first name and five wordsending in -ing which tell about who

he is: car driving, studying, fun lovingy etc. Students and the instructor

mill around and get acquainted. Note that the technique asks participants to

think about what they value and want to publicly affirm about themselves. What

would you put on your card if you had just asked your freshman class to fill out

%
cards? Write the five words in your notebook. (Just in case you are interested,

-~

here's what I would have written: teaching, writing, music listening, traveling,

swimming.) -

w Several strategies have autobiographical components. For example, you

"might distribute a questionnaire (Raths, et al., 1966) to the class. Students

should know that your interest is in making the course interesting for them.
Also, they should understand that they may omit any questions they 'do not wish
to answer. Queséions which might be included are:

1. .What other schools have you .attended? Tell me something about them.
- =

2. Write a sentence about each member of your family. (or 5 ;ing words)

/!
3. What career possibilities have yoy considered?

R N .
4. How do you spend your free time? What have you done the last two vacations?

1

5. What are your favorite magazines? IV shows?
6. If you could chang%\fomgvpart of your education, what would it be?
7. 1If you were a teacher, how would you teach your classes?

\ & . .
8. Do you have some good ideas about thirgs which you might like to mention?

-" ', * B o

/What are they?

, N . v

Other autobiographic approaches include: o1) The life line (Simon, p. 236)--a
line drawn with year of’birch and estimated year of death, with important events

P
bot? good and bad marked on the line; (2) Writing your own obituary (Simon, p. 311)

:"i? Whicq you indicate those thiﬁ%s yo& would want to have accomplished and be

/,
L}

17
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]

remembered bBy; (3) Whag:s in your wallet? (Simon, p. 329)--things we keep with

us indicate something about what's important to us; (4) Clothes and values

(Simon, p. 321)--each student makes a chart, analysing what he wants his clothing
. . . o}

to say about him and whgt he thinks his clothing does say about him; (5) Baker's
dozen (Simoﬂ, p. 383)--make a list og thirteen electrical appliances you
personally use éround &our home and rate them according to how necessary they

are to you; amd (6) Brand names (Simon, é. 37?’--a list af the brand names

found in your‘homg’and three columns of informétion about each: who chose the
brand, why it was chosen, and whether it waé €hosen freely after careful . .

tonsideration of a number of alternatives. A scientist might interject here

4
»

some criteria for choice (nutritional value, safety, efficacy fer intended

-

purpose, environmental effect, etc.)

Life styles !‘flect values., To determine thre extent of commitment, choice,
and action_ involved in life style, ghﬁre are several poss?ble st;ategies: (D
students might be asked fg rate descript%oné of life styles (Simon,ﬂp. 343);
(2) find situations in which‘fo expérience oth@g life styles (Simon, p. 267)--dress

' . ) .
as nkar like the people you will be with and spend some time in a police prowl

~ 7

car, with a visiting nurse, iff an inner-city nursery school, or live on the :
»

" . ?

amount of money (per person) a welfare recipient gets; '(3) participate in a role

pléying situation &imilar to those described'in an earlier ﬁﬁtf? except that

AN

\

. a \ ,
about half way through the simulation each player will exchange roles with

another player who has a role with contrasting values; and (4) plé‘ what you

: . A T
would take with you on a survival mission or on a space voyage.

e .

Most of ‘the strategjes Considered so far have stressed deteérmining what values

are imporfadt, whaf one.prizes and is willing to publicly affirm. The next group

Y
’

of'strategies:will emphasize the choosing process.

-« . - n
¢ s
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/ . . .

The value sheet (Raths, Ch. 6) and the reaction statement (Simon, p. 385) =
o ‘

‘J . R . »
can be used orally or ag a written assignment to encourage students tJ.bonsider

* —

an 1issue. The issues can.eas;;xfbg,tied to the subject matter of the course’,

¢

A short statement on a/yalue laden issue is presented td the students, with or
< = ’
/

a without questions to §timu1ate éhsii—fhinking. For*example:
The strongﬁsk\witness.is the vast -population of the earth
to which we are a burden and she scarcely can provide for . -4
our needs; as our demands grow gréatér; our complaines - - :
- against nature's inadequacy are heard by all., The scourges

’ of pestilence, famine, war, and earthquakes have come to be
regarded as a blessing to overcrowded nations, since they
serve to prune away the luxuriant growth of the human race. &

Tertullian, The Blessings of Catastrophes, 200 AD
a§ quoted by Hardin, Population, Evolution and Birth Control

at does this statement imply about the Vvalue.of human life?

How does the statement compare with today's understanding of the factors that

control population size in naturalxecosystems?

~

3. What alternatives to catastrophes are there to control human population?

=

4, Which alternativé would you choose and’why?

13
5, How do your actions reflect your values?

* ; Some additional statements on population which might be distributed for reaction®

. . <l
are given'below. Questions could be added to each of them.

Be fzuitful, and multiply, .and replenish thgwgarth, and
subdue it; and.have dominign ngj . . . every living
thing that moveth upon tke earch}é ‘

. Génesis 1328 /\

On the eve of his 95th.birthday, Jofin Miller died leaving
5 of\hi%

o chi n grandchildrén, 338 great-grand- Lo
. children, ; .

\L/ " bverW%i1X, 1961 °*
- g t

per
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3
ko)

Darwin's theory of survival of the fittest se€ms to prove that
the best thing to do was to let these people die out. "Why
reduce mortality?"~You only further overcrowd an already
overcrowded planet." That argument has been used with me th
-1 think that‘we can feed and clothe and house as large &
population as is likely to come in the next fifty or hundred.
years, “4nd that is as far as we can see.

> ] Sir John Boyd Orr - Nothing to Worry About, 1948

. According to Malthus, vice and misery, impose the ultimate
natural limit on the growth of populations. To test this,
I confined a populameon of wild Norway rats ‘under conditions
that only the animals' behavior toward one anothE?\might !

affect their increase in numbers. After 27 months the
population stabilized at 150 adults instead of the 5000 -
expected. Stress from social interaction led to such
disruption of maternal behavior .that few young survived.
Calhoun - Populatiog Dens1ty and Social Pathology, 1962

The above statements were excerpted from Harden? Population, Evolution and Birth

-

Y

Control. : %

_ A general answer to the %;éon, "What neéds td¥%e done?" is

simple. We must rapidly bri the world population under
control, reducing the growth rate to zero or makipg' it go
negative. A federal Depdrtment of Population and Environment / “
» should be set up with the power to take whatever steps are
necessary to establish easonable population size in U. S.
and to put an end to the steady deterioration of our environ-
‘ment. Functions: promote intensive research on birth - g
control, legislatlon guaranteeing right to abortion or
. sterilization, sex education in schools which includes dis-
cussion of regulating birth rate and techniques of birth
. control. As Hardin has pointed out equating a zygote with a’
human being is like equating a 'set of blueprints with a / . '
building. Our entire economy is geared to growing popuyation aﬂd
monumental waste. (Along with rapid population-growth, there
is increase in the quantity of gaods used by each person.) Up

v goes the Gross National Product . . . as gress a product as one
could wish for! ) - ' ’
\ e . ‘ Ehrlich - The Population Bomb, 1968

4

The reading anonymously of some of the reactions ‘to a class might stimulate
further thought on the part of the students.

Thexe is no -shortage of topics or statements abolut them. The following

. ' 4 . ~ -
came from the front sectipn of The Washington Post, Thursday, July li, 1974, a

randomly seiected date. . ’ : . N

g . * '.1 N a 4 ‘ <
. N
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own value” system.

The value‘survey (Simon, ps 112) helps students, identify,prigritiés in their

-
°

Heavy drinkers run a far greater risk of gettingkcertain :
kinds of cancer--especially cancers of the mouth and throat
region, the eso&hagus and liver—--than non-drinkers, the
government repo ted yesterday. '

. \ .
The House yesterday passed by a vote of 160 to 43 a bill
te extend until Aug. 1, 1987, the law‘ITmtsing damages

plant. The law which se $560 million as the limit of

‘that could be paid in cgs of an accident ia a nuclear power

liability, doesn't expire until 1977, bdtigropqnents of the .

bill argued that the ‘nuclear power indust needed to be
reassured that the damage limit would be, extended to avoid
unwarranted disruption in planning. -ney. g;§g£§ _Opponents ©f
the bill, backed by environmental groups, argued that the
rush to extend the act was unnecé%sary because it doéesn't
expire for three more years, and urged the House to wait .

for a new $2 millien Atomic Energy Commisgion study on the

probable consequences of a nuclear accident, to be completed

in a month or so.-

The Senate Tuesday voted unanimously to give Congress veto
power over President Nixon's promise to provide Egypt and
Israel with nutlear reactors. . )

v
L9

The National Transportation Safety Board said yesterday it

-is investigating the fajlure of an engine cowling on a

National Airlines DC-10 Monday that knocked out one engine
and forced the damaged’ plane to make a premature landing.
. ' ‘

The first complalgt under a new state (Calif,) law
prohibiting job d¥scximination dgainst the handlcappeq was
filed by a stuttering-truck driver. The driver complained
he was turned down for a job only because of his stutter,
which does not impair his abilitg to drive a truck.

~ .

s

-y

ghich are to be placed in rank order from “the most to.the least iﬁportant.

illustrate the technique and to give some thought to our own priorities,with

Al

To

The student is given a 1list (in alphabeticalﬁbrder) of values

respect td‘%ducational goals, here ds a list of eduéational‘goals for you to rank.

)

The list is adapted from Rubinstein (1974).

Y

2

s
.

.
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' demonstrate concern for society . . information

/

-4

@:’ * \
Y .
N °

» Sample\Strategies.5:8—17

N s . v .
~ - o ‘ -y
: “
N -~
. *

.
» -

‘achieve general education/broad ' develop social awareness
< ..oqflook o ’ i
S : . s improve creative abilities s .

-

appreciate,culturefand beauty

learn how to examine and use
,

+

o <

develop communication skills learn how to get along with others’

develop desire to learn now and \ learn how to use leisure
future ° .

prepare for or stay current in
develop self-awareness - - career

-~
pr——l

. ~ »
develop self-confidence understand changes that are ta%&ng

place in the world

.

¢

. - .
It would be interesting for instructors and students to independently rank order

these educational goals., It is alsé wortn giving some thought to .the reasons for

. Other continua can be constructe% from tHe quotations

the order_cﬁosgn. : . . /( - ]

The value tontinuum (Raths, p. 130 and Simon, p. 116) serves to help students
1 v * . -
realize thaf none of the J'zssues are either-or, ‘clear cut choices and that there
» ’ . T
are many positions along & continuum. For example, here are some continua to

- ~ - P . .‘ P
consider:
‘/‘ - - .
How do you feel about individual®zed instruction?
All instruction : ¢ ’. No inetruction
should be indi- : ‘shduld be indi-
vidualized. e .. . e P vidualized.
: P Y, . . . .- .
, - 4
With reference to the Washin toﬁ/Posp article on damages f}om
nuclear reactors, how’do yougktel about the decision? (P

¢ .

R / . s

Nuclear pawer industry Eqvironmenféiists should hawe been
should have the guaran- . able to forestall the decision

tee of a limit on damages. . ve until the study ‘became available.

" a1
“ 7 .
or .the n%s *items or from

N\ - ,

 situations that’ you present in value sheefs or reagtion statement%f Some

L o

- problems tirat may arise are that students (pnd adults)often seek safety in &

’

.
P ~ . ~

~

~
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< “

T~

‘

middle-of-the-road position and that students may be particularly sensitive tg///’
, *  what position the teacher might take. Another complicating factor is that

. . .
some issues are multi-dimensional, that is, there are several continua related

to one issuey. distripution of power .to make decisions, environmental impfiéetions;

-

alternate energy sourees,_cost-benefit considerations. Each dimension could be

one continuum at a time. After pogitions have been taken on the'first continuum

(the one illustrated for nuclear damage), one of the others might be considered}

”

How do you feel about alternate sources of energy?

0

No action should be - . Every possible incentive should
taken to create new o be provided: to industry to .
sources of ehergy. .. . create new sources Of energy.

The third major component of the valuini/oncess is acting on choices,
consistently and repeatedly. To begin thié process, review choices made in each
4 s0of the strategies you have used. Appropriate questions include: \Qéve yow acted

& ' v . * ¢

| . -
on your chdice? What have you done to demonstrate your beliefs? Are all of the
. '4‘ H .~ M "

things ydu hay®& done consistent with what you believe? Have you acted several
» e
times (or din several different situations) in ways that are always consistent
¢

with y0ur’beliefs? L.

The strategy of self contracts (Simon, p. 319) encourages participants to

] * 4
develop a method for getting at dqing som‘thing they say they want to accomplish 12?’

; - Select\§ne of the strategies involving rank ordering goals. From the rank oréxr'

- ®

e
-

o

strategies, goals at éhe top of the list, cﬁboigyene for action. Write a

contract with yourself to meet that goal. Have ur students write contracts

o
.

with themselves. One precaution is that contracts should be realistic, not too

. granddose as to be ove@yhelming. A small step toward‘accomplishing soeething

» \ .

used as an additional continuum on the nuclear dapage issue. From my limited /
” .
experience in attempting to develaqp continua, {t is Thportant to consider only
& ‘e

.
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-

-

r

worthwhile to the individual making the contraft is better (according to my

.

< ‘ rsl >
values) fthan an unfulfilled contract. A fimal strategy combines all of th%

crit a for a value. The values grid strategy (Simon, p. 35) is useful in

determining the extent to which our professed values meet all seven of the

* % ' . .
critdria for a ivalue. Barticipants (including teachers) prepare a value grid,,
| Y -

" * s . . «
with seven columns, one for each of the ca}teria. There is also & column for a
a N A !

short phrase describing the issues.

‘ ¢ - : 2 (
ISSUE . 1 {2 {3714 15 16 |7
‘ - , - -
1. - ¢ .
.2, . . )
3.
etc. - “

The participant summarizes his position on the issue. Then he makes a checkmark
. . ' ) 5
in each column for which he can answer yes to thj'question related to that column:
’ \‘ "
1. Are %ou proud of your position? *

2. Have you publicly affirmed yod’ position? ) "
3. Have you chosen your positioﬁ from alterﬁativég? ‘

4; Have you chosen your position after: thoughtful consigeration of the pros ard
. .

cong and consequences? ‘* \ . :

«

5. Havé you chosen youriposition freely? ' .

. Cogy -
6. ,Have you acted bn or done anything about your beliefs? .
7. Have you actgd«with rep‘e,tlition,‘r pattern or consistency on this issue?
/l ‘ o
We have by nq:means exhausted all of th% strategies for values clarification.
N |

Many o:ﬁeré are suggested in,thevRaths and Simo% reférences. ‘Alsé there are many

1
°

variations which you and your stude&ts can create from the basic ideas presented
- . s / .

here. m ‘ : R ‘ .

w

v

As a final exercise, make a list of the five moSt important educational

. -
- . - ' ,
‘

v . ¢ . 186
" ) . 7.
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goa%s_you have for yourSelf. Do not look at the list which you assigned,rank

order priorities to. (Make an independent list. Then check it against those
priorities}to get an idea of the consistency of your values and to hotice

whether t ére.are tgfngs you value that were not on that list., Finally, compare

!

the list for.your own educational goals with the one you "prepared at the
- #

-peginningwﬁf/this section gor the goals you would want your students to achieve.\‘

ritptenfcn .

Vs . . .
Are they different? Why? 3 —

4

[

&

The Role of the Teacher . ) A

<
P -

Efforts toward values clarification should encourage students to become

.-, * «
k4 « ~

more adept\at raising questions ‘and -considering alternatives, more capable of
self-directiong ‘and perhaps, even more positive in their attitude toward

- »
learnin®. The role of the #eacher is, to facilitate the development of these

‘ » - . °
capabilities. " The qualities of a %acilitator of learning delineated by Rogers

.

are esseritially the same qualities needed by a teacher to.facilitate the values

clarificat:§:)process. Riﬁer'to page 4-1-6 and reconsider these qua11t1es it

~

. - .

is likely that, as yod/&ave worked through these units, the qualities af a
’ - "!
facilitator are becoming more familiar. How many of the‘qualities do you now #

N : - ‘ \

'display in your teaching? Jot down some notes én{?%ur~feelings°$bout a

14
-

faci}itator. If you made notes on unit 1, you may want to compare what you

”~

\wrote then with what you have just finished Wfiting. Have'yqur values changed?

Have you consciously applied tﬁe valuing process to the qualities ¥f a
» ,

-

farilitator? If you have carefully considered alternatives and freely chosen

your ﬁosition with reSpect to facilitating learning, great! If your actions

consistently reflect your beliefs, greater‘yet!efi[f~gou know what co‘ﬂitions

.. = T A T

helped you tq come to such clarified values, a list of those conditjons would
. b .

187
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~3s. ortant. When the number of students in
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) ‘l ’ ' .
be most helpful .to other geachers and students. .Please try to make s:gh\? list.

N Another matter pertaining to the role of the teachet is maintaining

.

emphasis on the things that ére worth clarifying. Simon, et al., (1972) lists

¢ ‘

S
« the following criteria toijudge whether issues are worthy of values clarification.
Issues worth clarifying should be of concern to,the individual; involve a
) vériety of alternatives; have significance for many lives; ‘affect large areas of

‘1ife! (careers, not clothes, for example); be open to contfo} (wars, ﬂEt”/‘

~

* . R
earthquakes); be related to'othe; issues; and be a recurrent (not Jtransient)
» - ’ .
issue. A possible 'problem with the use of these criteria is thaf large glgbal
. * ‘ . .
problems meet the criteria but may be too large, or too abstract

individuald to feel that they can take significant action.

.
,
7
] ~ - . -
» j

. - : .

Problems of Implementation J= : .
. P ¥ b
‘ If 'you share my view that values clarification is an important, component
L4
. r~
of sc¢ience education, perhaps the concern foremost in your mipd is how you can -
- o £l
. - N

legitimately work some of the strategies into 'the suhj%ct matter of your courses.

i '

One suggestion is to clip newspaper and journal articles that provide ties
. q -~ N -

between sybject matter and contemporary value-laden issues. ;

A\l

; . A2
<“\'1‘he classroom atmosphere 'is also an important consideration in the use of
. M <

values clarification strategies. Sincé one of the criteria for a value is that
-~ » 14
it is freel dgsen, an atmosphere of openness{ honesty, Pcceptance, and, respect
. [ » .
Q -
a clgss is large, it may be

-

. necgssary to ask groups of three or four students seated next to each other to |

%

discuss some of the issues among themselveg. Both teachers and students should

. ’ . d
" develop the technique of active listening.

- ‘ N
! In situationsfwhere you, as}the instructor, are the leBider or a participant

o
s

‘ S 124
. ' . \\ ‘

.
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£

- - ' e
7nﬂxthe activity, it is important that you avoid the '"typical twelve'. Use an
( )

open ended question;- avoid asking questions that you already have an answer to.
As you progress-towardethe open, trusting atmosphere you can feel more free td

express your values. Also, itE%s consoling to feel that students are more
M Fs .

e

1ike1y to liSten to what you have to say and weigh it carefully if they do not .

.

feel pressuired to accept (or pretend.to accept) yQur values)

It may be helpful to keep colleagues and administrators informed of what
L 4

you are doing in a general way. Perhaps some other faculty members will be
interested in conducting similar activities in their classes. —Many of the
ualuejladen issues are interdisciplinary in content, so there are advantages of

teaming”up with colleagues on values clarification strategies. A series of

team—taught interdisciplinary sessions for students from several courses might
A ]

replace the regular 1ectures for a period of time. You and your colleagues will

,

be able to devise other approaches to cooperative efforts.

f\?

Evaluating Values Clarification Strategies . b

B o

As you begin to prepgfé'value sheets (or statements for reaction), it will®
2. .

be helpful to have some methods of evaluating them. Raths

Los

some'methods"for judging the quality of the statement jJtself arjd a coding system

233) .suggests

¢ 2

o

for judging the.quality of [the questions. Rate the stateﬁeuts‘along thgse
’ -3 °
continua.

Topic:

Likely to touch
many studgnts
A

Thinking:
Stimulates reflective
th;nking

Of some concern
to some students

Could stimukate/ S

more thinking

An intellectual exercise,
far from the 1ives of

-students -

Simple answers require no
real mental ex.eriion
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¢ . . o+
. -

Alternatives:
Many provisions for A narrow range of Student not involved in
alternatives to "alternatives to be considering alternatives
considered considered y
Action: .
Behavior will be changed; Somewhat lacking in .. No change in behavior,
lesson made, a real consideration of makes little difference
difference . consequences and to the students

ac;ions )

.

Penetration: ‘ B
Touches lives, Noticed but with Bland, superficial, calls
painfully sometimes, no strong or for off-the-cuff response
but productively lasting effect

Code the questions as follows:

r
b,
-

Q—Questhn narrow-one right answer E-Enough is enough-move on to another
Th-Should stimulate real thinking Cr-Criticism is built in-write a\
Pr—-Identifies a significant problem ) more neutral question -
M-Moralizing is implied o )
CT-Changes topics before main values clarification process
emphasis was developed s A~Question calls for action
SW-May produce a '"so-what?" ' Int-Intellettual emphasis good but
reaction .. . needs more remphasis on action

Take time now to rate the sta?gment provided on page 4{‘—14 from Tertullian. Also

code the questions based on it. Point out weaknesses,in the statement for use as

-

a value sheet. Pose questions that bye:gbme some of the shortcomings you find.

Please make notes of these suggestions; they will be helpful in revising }his

»
o

study guide. Students may also be able to make significant contributions to the

improvement of values clarification sfrategies by rating statements and coding

\
questions.,

-

In responding to students'efforts at'answering questions on value sheets or
”

other values clarificatiop efforts, you may find usé‘fd?\the folloWwing codes

(Raths, p. 247).

°

E-extremes (ali, none) in comments; may need reconsideration

>

VJ-Value Judgment; do you want to be more objective?

AT-Attributing some feeling to a situation without clear evidence; state a basis

- 13 .-
| [ 4

__Y-C-Question will likely advance tbg__

_
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' for yourminterpretation or omit it

- -

G-Generalizations; more data may be needed to support conclusions

Alt-Alternatives; more careful consideration is needed - N
R . P
0S-Oversimplification; too great a simplification of complex situation
PR-Projection; appears thatArespondent may be putting his own feelings into the
situation, conscibusly or.unconsciously . N
D-Dogmatic; maybe a decisien was made before ail alternatives had.heen considered

: )
These codes may be appropriate on a variety of reports as they seem to -
- AN S
pro;IXe a way to point out flaws in thinking as well as shortcomings 4in applying ’

the valuing process. Please code any parts of this study guide fsr‘m;’;enefit.

I am quite sure I have made some of these errors and I would certainly like to

‘remove -them during the revision. .

/T . .
T X )

"Reééarch on Values Clarification . .

Amnng the teaching altérnatives presented in this study guide, research. oh
3 .

the effects of valuL clarification strategiesyare possibly the most challengings
. & L ks » .
In the, first place there is great need for better and more reliable methods of

e
=

m%asuging.values and changes in values. Several instruments have been developed

to_attempt to make such measurements, BUCunone are completely satisfactory.

Descriptions of the available instruments may be found inm the Mental Measurements

i

L

Yearbooh by Buros (1972). Valuable resehrch contributions can be made in this -
challenging area. - ’ -
" |

Ar]—: +
avd

= =

from the definition of a value as something that penetrates a person's life, must

all sevén of Rhe criteria described in this unit be satisfied for a thing to

!

qualify as a value? Are these“seven criteria sufficient to designate a value, or '

are there other criteria’ Is it sufficient if & three components.(priZing, T

e
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* Self-Assessment
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choosing, and acting) are represented in some way? Research designs, ééza?ding r
to Raths et al. (1966), can be deyeloped to test the effects.of omitting one o? - .
'A,p ) B
more of the criteria. The development and testing of such research designs . ’
would be a worthwhile venture. e \

© N L

A }hi problem that might be considered is whether :all people engage in the
same process to arrive'at their %alues. If not, wha: processes are used and *
.what personal characteristics are related to each different pro!%ss?

A Yourth problem is the extent to whith the content of values'ﬂs independent
s L - o
of the ‘atmosphere in which they are developed. f% it really necessary to have

an accepting é}mosphere for individuals to éngage in the process'of clarifying

; . . .
their own values? . n

.

Finaliy, does the valuing process require both cognitive and af fective
involvement? Most of the questions posed here were suggested by Raths, et al.

9
(1966) . What other problems have ofcurred to you? . How would you design

. . /// ) ‘ .
experiments to answer any of the aboye questions or quesaigg§ you have thought g

©m

» 2 . § » 4
of? ' . . \

N B o

A-1. Describe the ‘seven criteria in the valuing process. (1) .

A-2. Explain how this.process is related to learning theories. (2) ,

A-3.| Describe at least one situation in which you have used the valuing process

in your teachingL C a . . . e . i%

A-4. Describe what ygur roleghas been in the values clarifying strgtegfes you

~ «

- -

have uskd. (4) ) ' ) /
: M \/’ ¢ cot R I3 . . /
A-5. Discuss some problems of implementation you have experienced, the degree of
s _ success and also the shortcomings you experienced. (5 ‘o . . .
’ ’ T i 3
o J O o / -
: 1.‘}"’ . - L 2T ’
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‘

A-6. Using the continua and the codes suggested in this unit, evaluate the

s
-

effectiveness of the stratgéies you have used (or are planning to use). (6)

+ A-7. Propose a researchable question pertaining to values and derign an

3

experiment to-answer the question. (7,8)

B-1. Propose an alterrnative theory of valuing or criticize the one proposed}

here. (1) . e
: , . : 4 '
B-2. Prepare a critique of the strategies you have applied and substantiate
your critique with logical reasoné. (3) a
B-3. Discuss the pros, and cons of Rogers' qualities of a facilitator and give
examples from your expefience. (Include your views on whether these
qualities facilitate values clarification.) (4)
B-4. Propose some strategies to avoid the problems you have experiencéd in
' implementing values clarification activities. (5)
B-5. Develop s&me additional evaluation procedures for determining the .
effectiveness of teaching strategies. (6)
B-6. Carry out the experiment proposed in A-7. (7-8) . .
. B-7. Criticize your own experiment. (7-8)
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Other Resources

' Hastings Center Studies and Reports, Institute of Society, Ethics and

ERIC

Aruitoxt provided by Eic:

Sciences, 623 Warburton Avenue, Hastings-on~Hudson,aN. Y.
The -Adirondack Mountain Humanistic Education Center, Upper Jay, N. Y.
workshops for all ages on values clarification and othér topics.
maintains a collection of publications for sale. P
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