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ABSTRACT
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Mildly retarded limrners are not as Competent problem solvers a.s, their
nonhancleapped peers. IPurther, the more complex orebstract the
problen{,Ae greater the distinction t;eenv; to be. We need only-cm-

./ pare the results of intelligence tests, tests of school achievement, and
the social historiet; of retarded. and nonhandicapped individuals to
draw these conclusions. .

Research and experience with retayded children and adults con-
tributes a great deal to our understanding .of why such marked
differences in problem -solving abiliiies-occur. We have learned that
there are many reasons why retarded persons kraAv less than thdr
nophandicapped counterparts.. Some say that they )(now less becouse
some condition or set of conditions interferes with their -ability to
remember what they have learned. 'I'hus, retarded individuals charac-
teristically bring less information . to bear on a problem.,As a -r6sirlt,
they often fail partiallir or totally to match their nonhandicapped peers
in arriving at an acceptable solution to gip prOlem.

I lappily, there is considerable research underway in identifying
conditionw that itterfere with learning and remembering what has
been learned. Some ret;earchas speculate that thi' conditions are inter-
nal to the individual: that the chemistry and central nervous system
physiology oftherNiviilual have bearing on his-or her problem sOlv-
ing ability. Others theorize that the conditions are external to the in
dividual; that the way in which teachers and others organize and
present conter4 16 mildly .retarded learners influelices. their ability to
retain inftirmMlon and, thns, to)selve problipts, There are signs that
research along both of these lines is.prodeicttyv,.

.
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The 'logical inductive strategy, likeThiost other 'reasoning systems,
eVolve%after empirical testing in pr ettiactical sngs. In this. case; the
strategy was, refilled oyer, nwny. years -of uise in classes for mildly
'rebirded stmlents. andis a key component.of the Social Le-iirnipg

(C,O(dstein, 4%9), which twas'field tCsted and evaluated for-
matively in hundreds of special education classhanns throughout tfie
II-lilted. States. Tlw mductiye strabNy'has also bec.!n tht! subject
of resean:h, reported bere, in which certain key assumptions underly-
ing the- strategy were tested.

We windd like to ex.prvss appreciation to Dr. I. Leon Smith and Dr.
Sandra Creimberg for the research on the logical inductive strategy.
1)r. Smith, in par.ticular. plovided the data am! data analyses used in
this publiation. The Test- ,of Hierarchies of INductive Knowledge
(THINK) was dosigned Drs, Smith and (:rcenberg; the initial use of
the test to ascertain the systematic iind logical,,ia trihutes trf the logical
inductive strategy became the. instrumentation for Dr, (1.reenberg's
doctoral dissertation.

1_/
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Introdudion

,

-The I 970's is commonly va!wed as the decade wheik the civil rights of
handicapped cit'vens gained national prominence. The litigation.and
legislation of the 1970s are often looked upon as the lt1I-of rights of the
handicapped and are seen as having evolved from the civil rights
movement of the 1960's. liowevery the tadvocacy movement on
behalf of handicapped individuals differs in important ways from
other civil and human rights movements. For example, in the
civil rights movement was the notion that if attitudinal and economic
barriers were removed, hithert4 discriminated against people would
be able to capitalize on social and economic, opportunities. This
asumption applies only to i limited. segment of thp handicapped
populat am under a lialited set of conditions.

Removing architectural barriers, for example, can broaden the
social and physical world of physically handicapped persons insofar
as they avail themselves of ;teals& By contrast, access to the least
restrictive entironment in the sch.00ls, commonly aectipted asmem-
bership in a regular class, does not necessarily hold a similar prdb-
ability asuccess for educationally handicapped students. Access, by
itself, does not guarantee successful participation.

The critical facto,r is the student's competence to become a function-
ing member of the regular class. gome students will be sufficiently
competent to fit into the class quickly, while others will need ac-
commbdations if they are to be able to tapitalize on their competence.

arge majority of eduCationally handicapped students, however, 'Will
req Ore intksive intervention in order to function, productively in a.
reg ar class.

0

0

5..
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Often, comfuetence in educationaketlings is equated with academic
proficiency. However, successful adjustment lo'a regular class rarely
hinges exclusively on academic competence, although this rmiy be the
criterion that guides litany decisions made by teachers, administrittors,
and supportiv(staff ( Mercer, 1973), TV social-psychological nature of
the classroom nquirs students to demonstrate' açademic, social, and-
fiersonal competencies. In most cases, success or failure in the
classroomdepends on how well academic competence can be used as, ,

it means to solve personal and social' Problems. The way handicapped
studerits get along with nonhandicapped classmates often determines
the quidity of their-adjustment to.a regulier class.

There is .ii sizabl1 '. group of students who, while mindally literate,
are remarkably competent in regular classes. 1,/Vhile this may appear to

a coat radichun, it is not. Even though these students do not read al
or near:grade level, they cot tinue to learn and to use iinportant con-
ciii.s and facts..Succes:i these students is often based on their
abirey to recognize the existence of a problem, to identify its parts. iilil
to reason through to a solution that is consistent with the expectatiglis

. and values of their teacher and classmates.
While the message of the civil and-human rights mowements was, in

effect, "Renuive tire obstacles and we can make it lin our oWn," han-
dicapped individuals are, in large part, saying "Give us an education
that is appropriate to our needs aim.1 more of us will demonstrate com-
petence awn you would ever believe." In ihe final analysis. then, the
value of the legislatim of the 1970's will be measured by the, extent to
which hatidu'Apped students. are prepared to bmoine cOmpetent partici-
pants' in society; by the extent to which they are schooled for the

.. skills they Will need as adults. Comprehensive individualized edwca-
46 hon plans and administrative decisions based ono complitnice with

mai ates are important. By themselvethey-cualsibute little
to e r

7.1

himcing t ie competence of hamlicappe41 learners. The chissroomi_
teacher, who . tpiu'lures tire content and methods of instruction, has the
greatest rolbe in contributing to the success of handicapped learners as
competent Problem solvers.-

AVOIMNG STEREPtiTYPES

Some educators ma'Y consider it a contradicOon in.lerms to assochlte
the ileVelopment of reasoning abilities with certain handicapPed Ou-
dents such as the mtntally retArded, To them the perceived purpose of ,
special.education -is ..to improve students' academic skills to enable
them to moy'e into regular classes. By concen L aling on correcting learn-
ers' disabilities rather than focusin mgc the' abilities, there is a ten-
dency to deemphasize the 'development Of reasOning skills. In the
education of hearing impaired students for example, great effort is
directed at ameliorating the disability through iri,tenNim instruction in .

communication and literacy skills. Euless effort is spent developing



the kmds of masoning abilities neuded_do maide use or theseskills in
day to day siMations. T1W position iispoused n this book is that the
developinent of acadenin: skills and freasonirig abilities -are .not
mutually oxclusivi vnterpreinw. teachers. can pronuite academic': and
related skills while at the same time enhancing, students yeasoning

ALcording to Masland. Sarason, and Vdadwin (1958), educators
engage in much stereotyped thinking about the abilities- of mildly
retardeadiersons. One pervasive stereotype is thal mirdly retarded in-
dividuals have particular difficulty 10mpiyhen4ing concepts and
abstractions. They claim, that this view of 'retarded learnms.reduce.s
teachers' expectations about yhat such students. cacIlieve. Fukttler,
thetsuggest ihat this reads leachers 10-rely on leetures,,,,nemorization,
and drill as their teaching taclics. In so doing, 'teiu:hers oftegn fai
teach reasoning skills thus. do not offer the 'kinds of education
the students require for success as adults in a soeiety,that rewards in,'
illative and mdvpundence.

441

individuals who have achieved the deAree of independence neces-
sary to soci:ei'.(I may be characterized by their abilities (a) to draw upon
km.hyledge in some systematic way, an(l (1)) to apply that knowledge to,
solving problems,-The hrs1 presupposes that these individuals haVe
been involved in learning experiences that will lead to the acquisition'
of Mevant concepts and facts, The seCond presupposes that Iliey.have
the dbility to think through a problem, reach a conclusivn or dedsion
evaluate the solution. mid adiost their behavior accordingly, with little
or no help from others.

STUDIS ON IMPROVING REASONING ABILITIES

Research oil problem serving and reasoning skills is increasing, both in
the number of studiOs conducted and in their diversity. One problem
with 'Such studies is that researchers rarely use the same lermS to
define ,their area); of inquiry. Some speak of.reasoning, others of pro-
ductive thinking. and stilt others use behavioral terms such as-problem
solving. It is not surprising, therefore, that Wolman (1973) found this to
he one of the most chaotic research areas in piychology,. In education,'
less.attent ion has been.giyeo to "reSearch on problem solving, but what
has been accomplished is enlightenin.gihe work of such resenechers .,r)
as Parnes. Toriandlikatul (Milford hii3,014*(euuell teachers and
administrators-in elementary and secondarjschools. In sPecial edtica-.
thin, researchers have borrowed frorn, or elaborated on, research done .

in the regular griule-s.
Tisdall (1962) studied mildly rvtarded children who participated in

an experiment to congtare the effectiventiss of spocial and regular
classes Woldsteim Moss & Jordan, 1965). Ile noted th'at teachOrs in the
special clas,kes taught in,a structured, iminctive style while those in the
regular classes used more ecliletic teaching methods, Drawing on Tor-

1 A .4
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been dramaticallNi underscored by changes in schpol and ()m.
munity situations brongh-t. On by litigation and legislation. Sui:cessful
mainstreaming, for example, does got depend exclus,ively -on
acaetrmlic skills and proficiencies. Mildly retarded students in [egu-
lar classes 'need to participate in a lwoad range of activities requil'-
mg Gollaboration and choperat(ion with their classluates. Their
ability to do so succei:sfully often depemls On how well they can
enter into problem riving 'situations and classroom activities that.

require mor( than the ability I() read.and reckon..
.2 Wine it isomportant that these studomts learn academic skill, to the
, best of their Addles, it is equally iniportant that they learn tactics to

help(Them capitalize on their reasoning 'ability. Studies show that
: wil4 retarded students are responsiye to instruction in tactics that

imprvve.reasoning ability if instruction is coasistiint, onlerly. and
mateked to individual students' learning styles.

3. Reasoning ability is not confined to cognitive activities. Motor learn-
ing tequires reasoning ability, and the procedures that teachers use
to p ()mote nmior learning are often aupropriate in teachiong reaSOn- ,i
Mg :kills. A inoug these.itrAask analysis. prescription of the amount

, of li.arning at each step, constant assessment of student progress
alll 0.111810II of the-stein; as needed, and appropriate reinfqrcetment
usi ig ,Ailndev er has value for the leather..

1
.

.,

4. Mildly retard(41 children. like all children, have acquired whatiwer
reaSoning ability they possess, What often sets them apart froin.

n .other children ,are the,ir limitations and not their inability to per-
lo'rin. nuli, having.. acquired or learned whatever redsoning
'abilities they exhibit, they should be able to improve them if they
are taught how to employ the necessary strategies and tactics to do so,

1,

.

.

01.
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2 Sttategies and Tactics

4.

To some degree everyone thinks and everyone reasons. Since reason-
ing is an acquired skill, it follows that,people can be taught to improve
their reasoning abilities. Research,has shown that most vtarded stu-
dents improve' their reasoning skills if these skills are taught in
systematic and logical ways, and if the strategiNi and tatics used are
consistent with sound principles of learning. Since the terms
"strategies" and "tactics" are prominent in the eduCational lexicon, it is
important to distinguish between them.

Strategies are formulas for reironing that are generalizable across
broad categories of problem solving behaviors. Without intending to
oversimplify the extremely compleA nature of Aategies, the position
taken in this monograph is that all problem solving can be subsumed
under three types of strategies. rote inductive, and deductive. Tactics,
by contrast:are viewed as individual proceditres that are used to meet
specific teaching objectives. The major attribute common to strategms
and tactics is that they :both contribute to problem .solving. The
difference between them is seen in the scope of their application.'

4
SIRATEGIES

Rote Strategies

Using rote strategies, problems are solved by way of remembered in-
fo mat ion, This type of problem solving appears to be almotit mechani-
cal: Hawing learnod certain 'facts, we are able to apply them with4ut
obvious thought. For example, the commuter, asked the cost of travel.

11
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, t4 .-.
. . ..by a stranger; quickly Inates, the correct amount. The history' student

names the thirteen original colmlies at his teacher's requilst, ann the
woodwovketv having inserted the screw, twists the screwdriver in a
clockwise direction in oilier to set it finally. .

The keys to applying rote strategies are (a)- III scope or n'umber of
facts.learned and their relevance to day to-Thiy problem solving., (b) the
quality of learnn g and retention of the facts.: and (c) the'accuracy of
the problem solvers perception of the problem, iond h is pr her ability
to draw on relev4nt informaion.

Inductive Strategies

Inductive 1trategies make use of both facts and concepts. As reasoning
procednyes inductive strategies proceed from the gpecific to the
general. In practical terms, the process begins with thei acquisition of
'facts and concepls; proceeds to the assembly of facts and concepts to
arrive at.a generillizotion (rule or princiPle), and terminates with the
applicutiop of the generalization to a broader set of problem:1!

To illustrate, let us assume that we havv to get from one end of
Manhattan to the other, but we are strangers visiting New York City
for the first time. We could pot be expected to know much about traffic
or distance.or how these relate to travel time. All we start with' is the
knowledge that we may choose either walking, or taking a bus, sub-
waY, or taxi. We also know tlint we do not have an infinite amount of
either time or.,pioney, so we put walking and tax's asick as options.
Now we loin( at buses as an alternative; among others facts, we know that
buses are surface vehicles. As such, they could gd'in olved in aft kinds of
traffic slowdowns. Even if that didn't happen, they must contvid with
traffic liPhts and controls. Subways, by virtue of their site of transport,
are not prey to 4uch delays. We don't know if the Cost of a subway and
bus ride is the same so we ask a passing NeW Yorker, Ile informs us
that the fare. is the same. We infer fkom the information we have col-
!vete() that the subway is our best bet, and we decide to take it. When
we. reach our destination, we verify 'with our friends that our choice
was the better one since the bus, we are informed, would have taken
considerably more tims.

This illustration of indative thinking follow* a logical sequence in
which the individual collects the information needed to solve the
problem, acts on a decision, and then verifies that the deyision wag ap-
propriate. hif Chapter V. an inductive teaching strategy is applied to
this same problem-

'Me success or Whirl:, of indattive strategies is determined by two
intiVrelated conditions. First, the problem apd its elements-=facts and
concept---must he within the learner's range of knowledge; they must
he in the learner's tormwledge bank. The individual must be able to
recognize st problem, and must have the languase. and prior ex-
perhmcns that.conatitute problem solving tools. Second, thcksteps in
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that responding yields dual rewards; One fin responding and par-
ticipating, and another according to the apprOpriateness of the
response. Even if sludents.respond incorrectly, they receive approba-
tion for having Irked.

Shy, .withdrawn, or avoiding, students are only in the
limelihrwhen tjiv teacher\feefs they are ready. In the meantime, thOy
are observing-I e inle'ractunis between the teacher and more respon-
sive,classmates and are in the midst (if li!arnijig situations rather Aan
heal); ilohned. as is, the case in mos.t.te'acher ilirected transactams.

Do(7s this, nwan that rote teaching is "biar'..and induct.i.ve and deduc
Iivv teitehing are "good-? N/ot al all. As noted earlier,. rote telicbing is
most elltictive when the learning and retention lifacts are due objec-
tives. Inductive-and deductive teaching are tnosteffective when learn-
ing. retention, tranSfer. and gwieralization ale the objectives. Wbat is
good,- then, is selecting teaching strategies that are consistent with

the instructional- tibjectives to be mastered and that, Will get .the job'
done efficiently mid erfectWely.

Of the three teaching strategies discussed, the focus here will be on
inductiyelteaching for the folkwing reasons: (a) teachers are already
well versed in rote teaching strategies, arid (1)). studies on the reasoning
abilities of Mildly retarded stialeats indicate that these studeuts are at
a "Tule and principle accumulating stage- for -most of their school
years. Thns. experiences with inductive teaching and learning qre
needed from schwl entering age forward.
- I lowever, before the discussion of inductive teaching strategies pro-
ceeds, thet tse of tactics as teachnig and thinking tools will be dis-
cussed briefl;

TACTICS

.1

Teachemand re!searchers have had more experience with tnaching
and problem solving tactic,s than with strategies; Recent publications

'reporting on st'udies of teaching:effectiveness (Peterson an(I Walberg,
1979) and on teaching styles ((;'age, 1978) deal more with tacticii used
in teaching than with any other aspect.of the Nlucational prdeess.

While the .literature describes a broad 'tango of tacticg including
classroom management, psychosocial development, arid problem solv-
ing tactics, this discussion, will be limited to ,problem solving laclics
used 'n prior resparch because of their demonstrated influence on

ming, Only a publiclit ion devoted to the rich and productive array
of tactics available to teachers could begin to do justic'e to thiS topic.

Earlier, strategies were disiinguished from tactics by the statement
that strategies are fornlulas for appii-oaching problems whose results
yield rules or principles that may then be applied -tp a whple classiof
similar problems. It was also noted that strategies are situation
free and i:ontoUt free: they may be used in every area of intittiry. The-
t ics are wore situation ti'pecific. Thus,- the teacher must select the tactic

15 9
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those who die rntestat& the-Internal Reyenue >ervice offieb has its.,
share of tax specialists. anxiously milling around its offices os April .

15, and lafge numbers of intelligent people may 1.ie fO-und in line at the
. .vehicle Apection statical on expiratimi day.

the key.. t/oi .using planning tactics I,A.cith. tonicity hahdicapped
yoringsters is to t ych them toTake1he time io thtnk through a probleny-d-
III dll orderly way before.they act. I lowever, if lessons.on planning are
to be effective the.Y.muSt prociide opportunities for st944ents to act on
tbeir plans. to evaluate their effectiveness. and 'to discuss what
changes. if any. might iMpr.ove thein7Careful and realistic planning by
the teacher is needed to itmomplish this type 91 activity.

Teachers also need to develop Viohlem situations that gradually in-.
crease the demands made on student s This. too; requires careful and
realistic planning. Equally important, tache,rs need to devote a regular
portion of classroom time to teaching4uni usin A. problem solving tac-
tics. Rouse (1965). for example, used daily lessons of 30 minutes 'each
and the Rosscs prescribed instruction fur four 15 minote lessons each
week:The fact that both studies showed that retarded students gained
significantly in a period of pnly 6 weeks should emphasize the impor-
tance of building problem solviug act ivities,into the normal routine of
the class.

From this brief discassion, it,should be clear that problem `,..i'olving
tactics that are useful for mildly handicapped learners are neither ex-
otic nor special, they are everyday commonsense procedures. For tho
retarded student. however, it.is necessary to teach the tactics directly
and intensively. Further, the tactics must be applied to the ty.pes of
problems that have meaning and importance to.the students.

o'
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Discoverg-Type InOuctive
Strategies

ts

The review (If research on problem solving strategies in th`b floodbooic
ofGerierol Psychology (Wo) man, 1973) hoges.from strategies that arePeculiar to an individual to highly organited, logical systenis that 'canJpe used by anyime wholearits how to apply theni,

INDIVWUAL STRATEGIES.

While.indiYidually'devised,strategies are provocative and interesting,
they generallywork best for the individual Who conceives then', Some
,are so esoteric tharthey defy'explanation. Others are so complex that
they are costly 1n4-both time and effort. Sometimes the'y aro so in-
geniotr that only the originatOran fathom the convoluted retiSoningthat results in problem solving.'-

-Thee:are, however, important drawbacks in relying on most mildly
retahled learneis' devising their own lvoblem solving strategies, For
one thing, the teAcher is placed in.fhe rtie oqeactot since the student
must show some. evidence of a pcoblem solving style. before the
teacher catiebegill te act. For another; the teacher needs to be apl e. todiscern the style mid ascertain whether or'.not the student is using it ina systematic or,rabdenn manner. Multiply the demands made on the
teacher bythe number of students in the class and you can gee that this
iippreach le teaching problem solving is both time consuming and in.- efficient.

Nenethehms, iridivid trallydevised Strategies may be valued for what
they reveal about.the student with uses them. They are signals to the
thiacher that, in somi%way, thumb modeling, trial nd error,, or
airected instructionAtOt stulient has worked out a system tb cape with
.prablems, . 9c ,.
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From the literature on Discovery and Guided Discovery, we may'
conclude for the present that while some authorities hiive been per-
suasive in their endorsement of these methods, there is little evidence
that the methods prqvi"de effectiVe strategies to improve students'
reasoning abilities: However, this does not justify generalizing these
reservations to all inductive strategies. 4t-
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4 The Logical inductive
Striateg9

$ -
ce

. ,

While the rationales for Discovery and Guided Discovery have merit.
the'democratization of teaching-learning transactions:and the enhance-
ment of students reasoning, abilitiesit is questionable whether
the use of these methods is.appropriate with mist mildly retarded
learners. Their cognitiv and affective characteristics require the type
of teaching-learning trahactions that will give them a better than even
chance to succeed. Studies by Goldstein, Moss, and Jordan (1966), Ross
and.. Ross (1973), Rpuse (1965), and Tisdall (1962) nictitate that a
systematic and predictable problem solving approach is needed since
such an approach is more nearly consistent with the abilities find eZ-

, periences of retarded leayners..
Systemat ic reasoning process mocials_are not new to educationur to

psychology. Dewey's concept of the scientific pulthOd of problem solv-
ing evolved, in effect, into an orderly teachink-learhing process
designed to promote and enhance the reasoning abilities of:students.
He proposed five stages:

.

,1. Experience, the first contact with new material.
2. Problem, evolving a problem that is real to students.
3. Data, information resources derived from the student's past and

present experiences.
4. Hypothesis, a suggested solution to the problem based on data,
5. Testing, verifying the validity of the hypothesis,

1

Others (GoilfOrd, 1907; Roseman, 1931; Wallas, 1945) have presented
psychological models for inductive prat= solving that iddicate the
steps an individual takes from first confrontation with a problem to its
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solution. While all of these model's focus on the individual, their struc-
ture and sequence permit them to be translated to a strategy for teach-

. ing and learning. This has been done in the form of the Logical Indite- -.-
live strategy.

^

ATTRIBUTES

There are six attributes of the I,ogical Inductive strategy that differen-
tiate it from discovery-lype strategies.

I. The strategy, offers teachers-and studbnts a strUctured procedure
for teaching-learning transactions. e,

2. While the str-ategy is-structured, it is not rigid. Teachersand stu-
dents have a number of entry points into the systOm and alterna-
tives if the selected entry p4,t, proves to be unproductive:

3. While the method is structured it is not undemocratic. Th(i teacher's
role is primarily that of stimulator and the student's role is.that of
responder. "I'eachers provoke response through their questioning.
Students not only think through the problem and provide
responses: they also act as evaluators of their own productivity.

4. The structure of the Logical Inductive strategy permits the teacher
to assess ,quickly how far along in the reasoning process each stu-
dent has progressed. This 'allows the teacher to plan interventions
that will make it possible for a student to take the "next step" in the
reasoning proces.

5. The participat ion of the teacher at each step in the process allows
quivk recognition of students' erf'ors or randomness in reasoning.
This p'ermits the teacher to intervene to reduce errorrepetition,
digression, and frustration.

ii The structure (440he Logical Inductive strategy does not restrict the
student's ability to explore. The strategy makes it possible for the
teacher to particiPate in his explaations, but teacher pikrticipation
is not required. It is the teacher's judgment that determines when,
how, and under what imditions involvement with the student's
quest for information should take place.

The strWegy is not based on the premise that there is a single correct
pathto the solution of a problem or the acquisition of a concept. Nor is
it based on the assumption that there is .a single predetermined
solution: .

The Logical Inductive strategy is appropriate for use in both formal
and informal problem solving situations. Formal situations :include
those where traditional academic subject matter. is th e. content of the
lesson, Informal situations often arise during studentq' free time in or
(nit of school, Typically, the difference between formal and informal
situations is the teacher's entry point into the process. In most formal
situations, the teacher is instrumental in confronting-students with a
problem, In informal situations, students often 'become sensitive to



problems that are part of tcheir Own lihrexperiences. In lioth situations,
the structure of the Logical Inductive method allows 'the teKher to
judge the conditions for, and the point of entry into, interactions with
the students.

THEORY

Gestalt theory Kovides a sound theoMical framework for indktive
reasoning dml . at the same time, an order'.'for. the.process as well. Typi-
cal of learning theories, Gestalt Theory is complex and woethy of in-
depth study: this chapter will focus on those' features of Gestalt theory
that are relevant to the development of an inductive teaching-learning

Learning Stages

Gestalt theory sayS. in effect, that learniag follows three stages:.Vass,
Differentiation, and Integration.

Muss

At the Mass or awareness stage, the reamer ifi confronted for the first
time .with a -pro.blein2'. and finds .that it cOnsists of an array of facts
and concepts; Some are identified immediately as a function of prior
learning arid experience. Others might be new. At this poin,t, it is not
clear to the learner how all of the elements of the problem relate to
each other.

Differentiation

TO cope with the problem, the learner begins to sort out thv elements
of the Vass, and to examine how these elements are associtited with
each other. At this point, the Differentiation stag! has been entered
'and the learner first takes inventory of the elements of.the problem.
He or she identifies-facts and concepts and ties meaning to them by
drawing ort earlier experiences. The learner also makes inferences
about the factfi and concepts that are new. Having identified the ele-
ments, the learner,Iliscards those that are not relevant to the problem,
then reassembletethe elem6nifs according to their relationship to each
other in much the same way that pieces of a jigsaw puzzle are fitted
together. The processes of sorting, identifyingnd reassembling the
rblevent elements of the problem lead the ktarner,to a more precise un-
derstanding of the problem and, in turn, allow him or her to state
possible solutions to the problem,

1 Of

As understanding occurs and solutions are generated by the learner,
he or she is on the threshold of the Integration stage. Once firmly

e
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Aware of the'meanings of the elements of the tiroblem and how they fit
together, the leianer is well into the Integration stage. At this point the
elements of the problem Itave become iptegrated into the indiyidual's
knowledge bank io thoroughly that- similar problems can be solved
quickly and with apirarent ease, -

Illustration of.the Learning Stages

Frorri.lifi'S description of the learning stages in Gestalt theory it might
ippear that this is a simple inmess. To dispel this impression, we will
i'llustrate the stages usil the exiimple of a teacher assigned to a new
school at.the start of a school year.

Many teachers, new and'experideced, take positions in new schools
each year. All are faced with the same array of problems insofaras set-
tliq'in is concerned. There are-personnel issues, which may -ipdafle
the climate of the school, thl characteristkAlif.4ie principal), thy
"closeness- of the teaching,staff, among others There are proWurar
iNsues such .asSie management of noninstructional duties, ordtring
and obtaining supplies and materials, and policies governing .;peld
trips. And there are problems with geography: learning to navigatelhe
school.

As a function of their prior experiences as students, student
teachers, and teachers, all teachers will have some general expecte-,
tion's as they t,ome to grips with the multitude of KA-terns they face.
What they will neasis time to learn the specifics of their _new school

'setting so that they can adjust t( , them and eventually become an in-
tegrated part of the school. ,

Taking the most elementa y of the new teacher's problems, let us
look at how. Gestalt theory iperates to help the teacher solve the
problem of learning-6e geogra shy of the new school. We will jOin the
et,iicher as he approaches the m in entr,ance to the tichool and enters.

4
.,

"Where is my room and how is it k :ated with respect tiiCmportant
places in the school? Where will I find he princip il's office, teaChers'
lounge, library, supply room, toilets heirs a d ours), cafeteria,
auditorium, etc.r , A .

Mass Stage'

'Ilere I am inside the school. Corridors go off t my right, left, and
straight aheaq. There are doors leading to rooms.. ut I don't know
which are classrooms and which are 'other purpose' r s. On my im-
mediate left 41 the school lice, so the principal's office ust be close
by,"

Differentiation Singe

"I'll ask the secretary for my room number and how to get there. R

1



'I, .

skAor,

142.-T-down the central corridor, senind corridor, turn left. Here we-go,
Ah. there's the library, and just beyond it is a fireextnguisher, Here's
the first corridorno landmarkkeep going. Ilere'S the second cor-
ridor-,-turn left: First roorn is a Custodian's closet. Next, there's a
classroom. Across the ,corridor is a water fountain and the girls' toilet;
the hoys' is probably farther along. Room 142here it is! There are
double doorsat the end of the corridor. Maybe that's the entrance to
the'cafeteria, I'll have to check that out.
Now that I know where my room is. I'll use it as a focal point to

locale The teachers' loung9 and other place's. For now, rehearsal time,
If I want to 'get the the library, I turn right fromlny room, right at the
central corridor,. and watch for the fire extinguisher on the right. The
lbriry is"the next room.-

Clearly, the teachft is identifying.releVa-nt cues to the specific places
he Wants to find and is drawing on his past experiences to interpret a
novel situation. Note that he did not include the color or texture of the
floor or walls. .Obviously, they 'provided rui differentiating cues
because the texture and color were constant in all parts of the builcbil.

The teacher will use the same differentiating process to find his way
to other places in the school. Ile will rehearse cues along the Way; and
may give himself verbal instructions to.help him differentiate a\eroute
to the teachers' hninge from the route to the supply room,.1-le'll make
mistakes:km. When he takes a wrong turn, he will reexamine.his cues
to learn how and why he made an error. And he'll revise his cups ac7
cordingly. With practice, the places he visits' most frequently
become the first ones for-which cues seem fade into the background.

, For example, the fire extinguisher may become so inlegrated into. the
gestalt of the hallway that he won't be able to remember whether or
not the grafitti on the glass cover was cleaned,off.

In tegro t ion Stow

At this 'stage, the new information has become an integral part of the
new teacber's knowledgobank. Now he can travel from place to place
without paying attent,ion Iii direction or location cues. In.fact,. he can
put himself on automatic pilot and think about professional, personal,
or social matters while he travels around the building: In the process,
he. May itill make.errors but they will be fewer and IesS frequent, Oc-
cally: he might forget a landmark. Sometimes, new etie9 may be
contused with cues that are relevant lc other locatibns because of their
similarity. But, twain, practice. Will hel to !educe errors and, in-time,
the teachnr will navigate the school en ironment with ease..

In all probability, his integrated knowledge of the geography of the
school will be combined with similarly acquired knowledge of the
school's social structure and its customsand mores. For example, the
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teacher will Combine the fact that'll(' can use the library as a Shortcut to
the teachers lounge with the knowledge That the librarian frowns on
this pracUce befae 2 p.m..imd he will avid the shortcut prior', to'that
t i me.

RELATIONgHIP kTWEEN GESTALT THEORY AND THE LOGICAiL
INDUCTIVE STRATEGY

With the mass, differentiation, and integration stagc's in inind, we
can begin to eXplore the relaribnship between Gestalt theory and the
Logical Inductive strategy. Clearly, the bulk of the problem solving ac-
tivitiesoccur during the flifferytiation stage. It is here that the actual

.sorting; associaing, and reaspembling of relevant facts and concepts
takes place. It is at the differentiati?m stage that a reasoning process

-;can either facilitate problem s;dving or, if it iS unsystematic, make it
more difficult. As noted earlier. discoveay-type strategies'do not pro-
vide a structure that allows an organized .way to deal with facts and4

coeciiptg. A LogiiA huluctive strategy strocluces the differentiatiim
stage by providing a logical sequence to.deal with the undifferentiated
array of information found in the mass stage of .a problem.

S.

Recouping Sequence

The rivoning sequence provided in the Digical Inductive strategy
consists of five steps: labeling. detailing, inferring, predicting-verify,
ing, and generalizing. The .example used earlihr: which dealt with
travel in ,Manhattan, will illustrate the ta,:tivity at each ste"p.

N

Labeling

In this step, .the elements of the problem'ere identified: When we
started to solve the travel problem, we first identified where we were
in relation to where we needed to lot. Then we went on to name the
ways we could get to our destination. We identified buses, sobways,
taxis, and walking as possiNe means of transpiirtation.

lietoiting

In this step: the identified .(labeled) ehunents of the problem are
described to better distinguish (Om from each other..Semetimes sim-
ple details are required, for example, the toll man. In our eXample,,
more complex and functional details are necesSary. Buses travel..
scheduled fixed routes with..periodic stops. They life surface vehicles
affected by traffic conditions andcontrols. The cosi of bus travel is
low. Subways travel helowAround. While thcy.travel scheduled fixed
routes, subways are only minimally affected by traffic and traffiCcon-:
'trots. The cost is the SUM as riding'', bus..Taxis are suttikce vehicles, ,
They iire no c)nfined to scheduled or f1Xed routes, Mat are subjeCt to.
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Gvnerutiziti.g

In this step, all of the information and experiences are combined in
order to identify the rule or Kiliciple that underlies the solution to Ons
general type of Problem. Applying this step to our travel problem:Iwo
were able to use Our experiences in Manhattan to facilitate solving a
similar type of problem in San Francisco.

As we shall tin' frolli the'research on the I.ogical Induclive strategy,
generalizing is Me most abstract and, therefore, the most difficult step
in the process fvfore oftenthan not, several problems within the same
problem tyiw will have to be experienced before a generalization
emerges. For emple. a grtmp of mildly hamiicapped students might
hav(' t() plan mid take two or three trips to different destinations--
when! subway and bus are travel optionsbefore the generalization
emerges that subways are generally the quicker way to travel.

l'rocedurally labeling and detailing are data collecting stepS. The
'succeeding sq's are dataprocessing steps. Clearly, lite effectiveness
of the data processing steps is greatly affected by the language iind IHT-
ceptual ahilttivs of (he students. They must have the language available
I() name and describe the'eleinents.of lite problem, hey als() need to
underydand how the elements andAi('n. descriptors relate I() each
other, and, how they are relevant to the. problem, INith younger stu-
dents, it is probable that teachers will have to concentrate on building a.
language .1sponse potential and a perception of how things relate In
eitch other in di florenrsit nations:Ali-of this must occur befoee abstract
reasoning,. typical Of inferring and predicting-verifying, can be at-
tempted,

'ro help students mak(: the transiti)n from data collecting to (Inta pro-
cessing. the leacher need's to 11(l 1) them develop reviewing behaviors
that thvy can ube to constantly review labels and details as they
begin to form inferences. In this way, the data colleCted early in
problem solving become illl information pool to be used in the more
advanced, 11.as( )11 i,ng steps .

I) foll6ws, then, that (!arly amPcontinning language development ana
productive rthisoninA abilites are interdependent Since.this is the .

case, teacheys need to have ir reasonably accurate assessmet each
stud(mt's. vocabulary and .comprehension in i)rdei' to pia prob ern
solving iictivilies al appropriate levels, ifstudonts become mired in a
problem that is too complex, progress beetmes laborious, and confu-
sion and frustration can result. This is not to say that ev n'y student
needs lb know.. every mord or. association before a probtom, solving
situahon is posed. If students have a reasonably adequate language
has.e, they may be ahle to pick up the labels and.details theY laqk along
the problern solviil route,

Since the final step in the 1:ogical Indvtive strategy, gbneralization,
is pivotal to successful prohlein solving it is important to examine its
role in the reasom Mg process. InduCtive reasoning has two goals: int-
mmliate and long range. The immediate gokl, solving the probhtm at

4 4



' VI MI 11 01 motiiSunualso JO 01.1J1109 0111 U1 1001 X1111AION Illalgoid u tilf /010111.11 
ino (dope totiapnls null pomoto Pialmos anoaupto plaItio'i ato ; uo qa.! atm.! ato 'Jo onsaa patwodull Ao1)!aads0 uv 'A wiNtqum Hu!;)0pi)J 

p,IUMM /Om guoi n oH op% ssoamni Sultiosna,I mil JO tunnuttatuavitto 
puolostma pun stualgoad 10 uo!r.,yalas plJaana s,Jotralho ;no '00,1, a:ma 

-J0JJIR atp alUILI MP, HUIY1tINI oto azonI8J0 smapnis (1 iaq pull saw) NuouJodJoan! pun stmosanh titopSomaJ Aptiaoed 1I101 ifii)111) ill011;11 
pun Suploanos am Amp moti ssiissisiJ pun 'massy AlluioNUO:) N.101131101 
1041 saapthaa stloosanb zisotp 01 ii,h1MS1111 Huttonito yli,ApitaJaqoa 

J! altos oi NOT; ingJaA inn mato nig z!vi!aupd JO apli ato suailas!!) map. -nis atp pup ;yosuod I! s! 'Jo i,sompindna atop Otoa H,Jatunal ato puoicao s! 1i ni peoson os 1! si ipazp180:hu aq 01 aaua!Jadxa s.plap -flu ato to A(ain) 001 nuOthntio ald!auticho apIJ ato si ovi!ato.id Jo pla atp lou Intl 'ma! bid ay iiinlisJaptin ails Jo aq sa0o iulaploml ay 1)0015 
-.lapin) wapitis )111 sa00 :apniaul pl!Od tutil it! Jay:mai ;nil Aq pals)! 'Hi 

v 01 paau tp!tim umsaub. 'patinJuO:),10 anNun s,Inadtin ludpnls 010 'dais tioonzottJatia8 ay ill!tunlaJ wain .J! paIO!plifol .am ri1txa1ituo3 pup AitnR!cpuu ati '41ciptiod au aim unmaia,) 0 )111.I1S1101 pUP S1110190.01 
Jtoptirs 'pa/tat; h11101111? 51101 110001011! puagamium:) 01 ;)pip $0 iu,)pititi 0til Ji sa!iiild0,R1 pnicupullJ aumstu) Puy Alopiduup) aX.100b) iiplo Awl Aotti, 

'amlusgo aJOul am suO)liviqpiaua8 'pupil In uli)pimul mil in 00100J dap 
qa!qm Jo on .sdals NtiohraaJd atil ol 0:maim(); ) .shationJp;on In wn, -opt- aqi solasa.ulai dais 1101 nzun.lialA ;no asuas luninslan IIP III 

810/10111 plum)! tipm put! stuoplomi ipa,1 [limn 0:0 i -mu(1 tulontiqua) paau (pm Amp Imo supatu i!ti,i, .AII0apthul1pui uo pp UP:, Aatp pun liapipiumi pun sapu 11010)1:nini um!oi pLR! eiJoisip 'aim 1 HI 1pm Amy Imp icupql!40,u1 ;04 asPo3:)0! 01 sulapimd alpqmturtut tiXimmil 
uospaJ 01 Amur uJnoi 01 pan splapois paddva!puno Almon 50, ail] .01a1(log1 JIIII100,0111 P JO 51)I1P11101) 041 (11 :1111i).10:10P 'A1IA111,40S II 10 

11111 

M11.11) (q) 1)1111:11IPt1 0}IN1M0111 3011 JO 514 ut 11011PluJOJut pdpooll mil 1111 omxis (P) upn 1u0pnis ow 11111 Num P 11:015 III sapf!aulJd pun sapu papaao ay Jo on trwal 00 4O!51;od I! 51 JON ,E111.131 SJP0A 01 JO '3 110A 
I! ')100/1,1 I! p;h01 1118101 III:11011S P IMO 514(11.90I,01 pun Salm 4111 Jo on aim! 

,-,!:olun ol tleda44 3:i/10.1411W 1110311(1 
30 .101191A Olt '.10.10M01 1 '501111:011.101 

1)111! tiOillJ ltpinvi in! ow.) sphyllis paddvalplino Almon 'Alanpulls 
, 

. .papaati se ohno Avid! una m ..roolau (al nu! 1011116 
OM mum; pup azwi.cm uP:) om inu0s mArm) mu) uo ;)moimutu.) ,TiPzP,', 

11 pamipai omit] am iu) pP oiw pup op1Iu1!m1 m) apu A10.1.) All:);),01) 
plimq in! 01 pm{ onn J) 'JaAannoll ';illuunpuni ill sl.)A0I wasami 3110 10pi 

1311103 410 JO MOA .Alo1\!palio Ii A101010 01 ;qv 1;14010111.10A011 0.1P 0./11 1101 1,,:) Joon nionxo 0, :)30J0(1 ';.!?.:)) op.) v Jo s.a3010.1a11m put! tpvt ;)41 .put!Itoapull IO,i iil!tu am silitmlaums .Aipomp Solna ;aims liginni 
[moo on aim( JM 'soallo1Jadxo ;41( pun 100111S PIO J0 ;15,10(:) alp ul 

'Ailuapuodaput op1):unm1 Jot 01113 010 0.1(0A.) 1511111 IPII1)IA31 3131 
' 

uatim zu1,11 Sul], mu!jip 01 iplaopp JiUlil st 
papp.1 111.10A05 IIIIM S001111),10(1X0 JO 01110:W10 IIP HP 501;011.1d JO 4I1.1 800(0/10.'ll!0X 08111!,1 ?1101 0)5 passoaso) nomj sio! intim/s! !mon 

4. 



, 

S 

Xi;iduJoa AptuNuo.19111 Joi upoupuuni N111.1111 Nuo!1 
.06 ajduqs seoaans :salphIp ovi!uu!ad Imp 101100g 11113 

tun tiOic ,aJojaq Iptivi putt 'Illurv tura nori 4)JOJ)( MIl.I1,$ JAPq w)A., 
g 0111 01111111 106 gl S0011111 loopturfai)Jauu Jo 11o!tmitio,16 

H011)0:h)Jd au! j() flP 111 0:npladt1Iol 
11(11 !NNW iri!iNinli)X 01 /fume 091 pill /01001,118 W0111111111 11111&111 41111 Ili 

gd018,11/M01 0111 111 glii/1111g uo,pasug 401M 111110.1(1 01 A!!!!:qu 09 j..X101090, 
Xtujoqui JO sdals Jotioto otp potuttti 11191001J0ju! oto pap000 fiaty 

lioututfp; umplomi ;up pump: snatlautjo! :))itttu 01 01(itt 0.10m 
110.11)10J),, 

...attraJojaq 'Aizututu!s 'I)01!:)! I!) aq mum LII juiuo.i sit!!!0!) 
101gA010.1 otile()J0(1 11011 U SI! 1304) tut Ap1101)! (9 01(jt! aq 0$ polJaat1 

putp 'aidfillIM) :1();1 .1119!)(p11 1)1111 A.ILJ $ Imim pump! sip! lop lupAdi 
4lpinom1 19110:) /foul 0.10j0(1 oIdood pop s81.1011 (1$ sioup! p0.1.10) 9:)1911! 

01(itt 0110! papoao u().1 I)101:) 1)01).1190.1 tiippul Imp Polio] A09,1, 11111AI0s 

tualuoad Joj AS010,10; an!popol I1i:)!l inn (I! sdols j() A1ool.10114 p s! 

0J)1J! Lulu 1109(10110ml otp puttlui 1109 1;11111N.1 5.1111.11.IS pup X.I.)(pwo,p,) 

.suoupnus 
ulappLut ituaos 1)0,040 .)111 11:)pu 100(Ip 1101 I('tuJojo! ilz!ft)JiltiaN 

luopG) assai u (11 'pup 1:)i;10J(1 '10101 '1!0$01)..lautu solly(IP .11091 

palp,11s1lo1.1lo1) sisu0dsoa s,tto.Iputu) atm .1),LNIos0.1 ,)(1,1101111 nollPops 
4)y! M011,10 1101111110.111 11 111111 '110111111115 0E11 01 001 .1111!11 impvt 

111001011115 I! *11.1111101 0111 10 iiI11.001111?11 51!M 11'11M JO 11015,10A 5.1111111 MO,. 

1111111 01 1101181501) 0.1;1/1A 1.0101.15111b 0111 '0,111111d 1111!0 111001' suousont) 
souios amps ;up 0) putrisdi 0) pais)! 'sJpoic zi 111 9 soXp (1.),Ippip 

pUp.(4)3 suuqpnos wapp),H1 pulus pi Al1l.11'.1 Ill 110.111!.1,11' 

51101110 1101110101 1011! 5111111101.10111 Jo 50.11111111 (31 00111111(11 SSW ) 

511111/0 11011,1010J S1111ti plouusnIpp pup A:nlopriuur) pu..)us .insp,uu 
, pou'd!sup ism p 'qupol pup '000101 '8011I op 'um (um o1Ilo.1,9 

-uj lut:ms jo 1,s0,1, 1110.1.1 poldvp spivt ssv;) (7,a; 1 ) pup)IN pup 
"fiJaquou.p..) ifq piputop (sv:)) s(Im lpIcus rums .p) skstilpuv 
s,uo,Ippti,r) posn (t,z,m,) (lotus puP NJa($u.).l.P,) IpluoulduloAup 

pup inuur.),InJoul tpoq s! .tl!Alus uloppud iptp suolulumssp ()J. 

(SSNID) suolionps !epos Jo s!sifieuv w,ualpimo 

11111A10% 41101(10.01 III 110,110A 

114 (101ti 11111) 
.10 1(1001,),\001:Ip 4,1;01 siu onJP(1 p 111A1po1 oP 

Alt.1111m11 Imo otuossp .,1A1 *$.1111.1..iplipi,Nqull op $11 tomo.di pup 
ptlisiftld 09! (9401p10.1 s! 5 so:)(1,1d 191 !mg "IplootodopAop s! 55.1:10.1(1 

Iitutu) fi 1o:1(pm] u! Iptli osmium] ()sip -s%):)0.1d Normos tthipload 
all (I! dins :10401 Ixot! FIA0111 (11 .111/.10 Ill ifipssoloo sI (10)s ($1p.) 

Ill 1)00!pli (10!!pol.1(9to win (100(1(111)Sm! au$ alpto dm 5di95 
)G9(1110):) Aili1it5Por.911 oldtuts tooJj soss.)J80,01 11 04. $1111' olutImisifs 

s! !! Imo (mow am ssirmid RIIIA101; 111.11110.10 dip pup Aps 

am (l)w lurulpui Ip:)!;1(ri np .10j uuuppunoty (flan] Ipulauk 
-(101)n4)p pup ipuurup.I.pq s! )iu!nius (11)1q0.1d somidtonssI! 

ADILVHIS HALLOCKINI 110190'1 31-11. NO.1 SHSVII HDI1V3S3N 



(g. 

uoimItla 41111 Pino:! (Ito!levyltlatio?1) 
alupu!ia Jo 01111.0046 II tpitpsk litOJJ IWO! 111111p; WappLut .111pUllt; . 

Jo. 00.1E11 plaNiud p1ll!Ao.1 SuM 60.111 1:0 mu maplua inti, 

0111 JO a:alumni; 0tp sim!s!A0.1 imonos apetu Aatp:a.mpiriodd main 
111I pun imoiwiliiN tooppiid wpm; piun jaid aim (1l Panutitio0 

0111,1AA 'S181111).10:19I1 1);)SIAil.1 SSIL/a 0111 J0 Hoo Pa soli to pit atij 
Hut,ilip pito Uotpn.u.toJul Otp pa ptitptito (E6I) HiiN U00.1 43 puff tiutul-; 

biNuu) ailpaistoux Øn99npul JO Aqiuniam etp JO way' 

SS V ; 0 Ilo!N 
IOW Mu! U01100 s!tp 1))1eiod.140u! Aina.u0apptp alp 40,1 00u0i3ad 

Sulup144 !sloth tt popooad uorwolis ilutii;o1 alp pup Appwssod 
0E0 paJapistm tpitus pop 8.toquazia!Vsti oauttpins,,iatttuittxo otp 
Jo AptioptIodaptii ilSn 01 ptw Davos ontianptil alp 1:01a1) 

;Tr imitnn sJatuttal p0pJlliim iiippto aunts imp piuttoddp II LIOIIL'II sal 
atp &Italy p0rupdx0 ovu s,thupptui otp sp pmpouittop 010,1 s,10to ow 

'ponoximi 00uptitionod J10111, .8.10/voon? 010vituo0 03o110 
ani8 01 putt sitoip;0ob awdtailtitt tie809 miapit40 041 '0:iti0nh0s 8to 

-404sonb mil Jo ;Hume 0Joul 04.1m)0(1 iot1I sv 'tiaJp11110 041 Jo JotAptioq 
1%4 oqi UI a8uittp polOu giotrodposo.i ISM Jo os.our) illp 

wwumun 001 Amu 0:WV9'" 
10ollas JO Sildifi 1111 I) $I! 61 *NI 1110011? SI1011P7.111),1011a8 

&whams. pop 1jsoXXnI Soinpis tooppmd ipi0os pull 1)8p p?:ilSopluo.or 
0311 1111111 paptI03 nom 0.1e U!AfO11 m0144,101 Ierms pue (-)1 IPIJI prj 
041 'totILL2A8opt.ils 0A40npuf P:41-to1 010 ,1.I;111.11N11 

pap.11)10.1 ii11)11.111 111II? 0:111081.1101III piLIIISIN)111 110,1M 1.)(1 ditr1101 1P1.1,1 HUHN 
A1LII) 111100J 13040,lltos0a 04.1, .0:notto301,10101. pimps Jo soiLil sso3:i ! 

(1oom)! wpm sitp 0741%101108 ol kithiptiai P 11004 sPq 03041 mit wouoJto awid.ttioa 030111! Jo Tittf JoJ sdptpod '8utppo.11,ot? u00m10q ditriNtiotwl 
p1I'aupt8is Il fliwodo3 sotpois snimatonN .0:itiiR1130.1.10d 

ttioppixt pun painspoto tioomtIoq do11ot04P10,1 041 poutow 
-x0 °sly glints putt 83044003!) 'Alimells omumpuf fe:480rI 041 Xtittn 

oatieuuopad fun? 08e 40010.A104 dootiop,ppo ;up poviciptit? ppq iotp 
.ssommi 1luot401010A0p 

s! 814/4os mapioid unp 4041duinsse 041 mu polio.; SUM pOddnti 
'4* 'soot, 1U7.tpta0o08 OlItut 0p1p .10m Apnis 0tp in wapitis 1sOppitp 

Jo Jaquinu Hums P Alm) ..10A0M01 811011P11115 po.mpol otp Mogi? pipoJil 
pup '304u1 littrop Amyl opiP 0.1om smo .U!OA 71 puP 1 1 0111 

LI) 'sdopi x0pituo3 0.10)111 Api1tipoirxr 041 IP plod 50.1 apron i1.10M 
Ing $U0)11111 118 1mM1 0111 .10.1 8111104) 1)11)) 510(111 )1)1A0.111 apip imoM 

gplo -L.pup 0 pop fitotoJ icoq1 (1015 liutAlos 1110190,101 Willi) 0MP111 
-J0JJ0(1 .tiotp poptiaa 508I1 s,u03pptp 010 mot) p0mituPx0 s30i:Lotos0,1 

ogi Ittioa;t_ypinap to0ppm1 Ion 30tpotovouun.mop 
v .popoddos ospt pplotis 

Suimos umpload Jo '05 sup p 



UO Plut.muct Il °Anti HJUI1IUII pop.uom Awn JO atin in4!tioluumu1 a inn 
sack! iainniatudonviol) ANainJus !Inn:mini) pdiol sduis inn oxv 

Sulpoignms tptio I1 Jioni! plado.! thli11111(1 81(11 ti101) 111111 

AL1113 IXOU I1 tifia3:111fi JOJ il1U+1111);IJi1m1 11 (1.)1S i1111 11? ;1111010d 
, 

-'° i iplappan.lint.i iSHOIHIN p!..)!Hol ato u! otn ow 

ii11111 pi .1111.1Pil 1111 1/11110.1 Will MR11 

JOU umu tcnOJOX!.paJoui il ul suonsolth Hu!mullul inn !mu!!! uunnul .10J II! 
upIN 01 Nom 119.1111140.1 ill11 Jo INO(IJKL illtr, 'Nail liJi(tuiimt) inlit goals 
:11L6 1 Vurs pUll KNHIU10.1!) :LL61 11.lin1Uoull1)) midis titunios uoppmi 

Jo o3uanhos ptuap.io un- Jo iumussostat iitn :suao) 10IPUI IiIi 01 11011 

-mum Amp ol pountu 08 1)11\11 1 II) Mpopyonoi ompum I Ju All: 11911 I e /.0 inn .10 poi, mu 'ISai moo n ouio:sni suolpppn pun sotiony osatu. 

. . - 
.. 

Appon liutuositaa map 
-uudapui ponimu! flos jo xoput. ull SP polo.nhoun SPM. Alliliniis .1A11:111p 

-U1 pr.Ori ato u! dais% pito tocM ado3 ol Amur 11.111?,111R10111.111 5.111111'.1 

v unno .1141l11 10 sulapiwd tpinuan vomt ut sonpiniiuddu uoappto 
otp mune 01 es. al otn Jo uunJud pa.mouns inn !1!. osuin u! .inpuns P 

SUOWinl!S posttip Ainu, 'auutuunto inn iiti Alunpollii posnoi:hy gum /411111.11ti 
01/1 A1(141) 01 1100108 110:1111111:1 in11 19 0111(1ti 1P,111 1111110J lliIIIIS 

'1)UU }1.10(1U00.1!) 'SSV) 0111 NUIS1 1 111t1M 1510 1151.1.1 Ansi 110A A1111,11) 

-UUCLII1111 AS111!,11ti 6Awnpul pr,u`thri inn osil ui slatunal papielai Jo 
/Sully? otn Nutssassn tu!* pin1.1a3u0;) icipmbd 0,10m 5idtp.wd1403 .nti. 

..liniapai ay 4(1 0.)1limip SI litnAws umiquid 
ma Jo 180111 ;Liolinn sHunios uunusser' u! splopuis Ju popodx,) 11411 

0 oi .wpous s! !nunrivmpod Jo adA! 8!11,1, ;.uunulpxo otp Jo ,rnInpinK ,i!!! ' 
.1opun Aumcie 8uplosno.1 is0J!Limu al.ato jo owtroisa tiP popLioati .EMPIU 

-.10pild .110111 'movuoiti! poinpluis )111 0)1 lopuudsdi udippir) u.nim 
'slut!, 'uowniks isol inn 110.1111:M.118 .1,511.101 stunsuw.! ,n0 Jo trn.:.1 

t ... 

) . 
. 

. . .suuunupq 
im.InIo!d otn Jo lualum oln quAn Anuaup Nu!Any oionn ()gm osoin 

pun sso;nud Stonius ulam0.1d ow upni icipumip 8II1/1141 .1.1.1M ?MON 
8111111)1A1p111 uoompo trudiunstp u! 011PUI .1.10/11 51,1001 'Annanchlds 

.somptp! Xt1iti0sno.1 s,uoapptia ,un Jo uonniluoJoup .lonoo 
opykoid 0)1 impundxo pl11! 1101.11110111 811M. 0.111 11.1:)(3.1d MOIA.1)1R11 .111.1, 

, 

. 

.110111'ZI1P.1,11101/1 8utpiyaul 
dais inn 85 Atiolvals atumpul 15:09 otil (qui (1018 uohlvniudA-no!, 

-a!paut e Jo 1,10v3odlolin mil II! palpi8.).1 uoISIWNIlfj. IS,11 1011.150. 
iit11 (I1 .i111)1:1111 111001 pnil win don; !! Inn !Pups toPo ,Ittlus o! moll 

pump! uuno!poad .uotn Jo A:)e.unrn. ogi A11,10A (4 11,111111p 0111 pa/vow 
dais sum, suotumus umpload .!!!!:)os pdiniwd ay Jo 11Antoj sum! tr 

-nios %num!) ;nil Sul monis 110111A9.111 SPM S0.1111:1111 1101.11110SAJO 1.1s V (. 
.suauin.lodxo Jim!! unLIJ"p7.!pmatiah :foul a.l.y.loo sOlop,m.I'd 

'Jo sadril poop.' attios u! suinnonn poinadiu um.IJ a:yoquodxo 
tiut`e? cu uoappli..) p0M011P 11 .1s111!3:111 1111!1.10(11U1 tiPM 11(1SIA.).1 11410;111,1, 

'tit1011PI4lS Ot11 01 11011(1(11? IMO 0111.1 1:1P,INIP UP 0/.111!.1011.11(1 01 110)181! 

0.10M riat11 !Lupo! suonnutps .mpuus gum SOA101,10(1X0 1i).1t11 OAPI1 



1 
-i.k It 

Jo Aux; ancrit 1,1 putt 13 HatiultoJtiittapio mu Ut utupittia tixto mit to 
sivotu atwpuo uounlos ono JO swim:Mimi:Imp JO ss:waininein tut pamoto 

pun 111Eit.1,10JUI maLotoo putt pal(E) yitmi attp8 Soy 'ont tatty mop 
tuoysi litrautuoJto Jo mouton Japtaa ft )A! S Di 'wool tippl 11110A 7,1 111111 

1 1 ;nu .sa:maJaJto pat Jol JomtoJ pooiliNtid Inn! so;n10.10Ju! 0Arq .10 ift ./qUO ilAUR U01.10 1i1)10 JIMA 01 pup fit otn, .tuopplid ato topotios otp Jo ssouasupdoiddn atjs ot000pototiptil II Jono Os pun maltwid otp ii/1jOS 
01 SA 11M 01111810d inoqu so:miuojo! mum; alum I 01111? 0,10M 1h1,11111111, 

aqi JO !Iv 'SI100 UNMAN 0,1061 3.10M sas1!od10,1 .notp's putt 'ulatoo.nl 
149110 yr spud Riunatoi :up opossu appl anaq 0810 JOM uoappqa 

Jamo 'NINO Jo fumy( tq,aiamt otim utupptp 14 apptu sasu0ds0.1 
lima Jairsu8 puinlIma kno. log 'atm:101mA tool )flu0 

1QU 0.10m spio Jil0A DI pun cf 0141 JO sosuodsoj Inalgoad oul Jo inoiu 
-awls U 0A!S roiso piann u0appu0 0111 4Sn0.1141 AnAAJnni inuqv 111111.10dUll till A111(1 61,101014 own 'sdois 8I!!!)000:ms 

ssv;) atii 11! puindp!pud otort 080t11 auto Janio sinoic 03.1M 1ç111118 
NNII LI, :no noippon isalittnoA alp will 110,11141110111M 084 

ii) ssv:.) inp liu!sn 4i0l .10!1.11 0 qi!An 1001818000 $um imp 111180.1 !! .sdals 
8u!Inti0p pun &mogul 014$ lI 111.0%11:1118 0,10M 110.1prup 014$ Jo Hy 

180ittils.0115 81I!8n 00tInui 10.1 30(1 .8.1011.11,04 4)011,11!10.1 
Aipinu 01 u.talludoplivatudulatop -0' s! 030(41 Imp ooninputy.) pownon 

iiiptiouax sins0.1 maul, aannuiJoJi011 pun 0811 1100A410(1 (1114511o11 

-"10.1.0111 possassn s.10q0.11!0s0.1 '11!010111(101.1.\01) snm AX011'.11s 1111P 
411 110001 0111 Nunn) anunmopod ,sluOpnis 1011 .10 .101j1.111/11 11.1110f j, 

1311111 
IIVL313 

HadNI I 

Ad1113A - 
.HZIIVII3N39 I 

NM0H01 SI, 0,10 ri1011!Jis 0,111 
;-0np1li 11!:001.. 0111 liu!spdInot) s(1018 ina 1101iniu!.10.\-Innimpaid poisoi 

nun- pain,10dio011! 8PA+1 1101111! 111110111fpl! III! 011118 1001,10111111 SI 11101 
-1110,101111 S011, '4101S 301.101111 1)(011 41111 II! 110SP0,1 01 X1111111110111' 

,10.1 ,1115S0111 
-0,10,111 1! SIIM 1101S 11:!!!0 in.sso:Ems imp punni 080. syni stunnuod0 

tiuulostio.1 Jo los N01(111nr) 8111111.800.10u! 1111 550080.00a IcXo.i 58 aqi 
imp pannotis !quiz 0141 41r1t4:on,10n4 ou 01 4)01101 0,IOM 84oi1'il8 ampnpui luattiori 0111 u! 

!4(1;118 
010 -s.sv;) tp1M Apnis .10113nd mtp In 1)111)014 

wimp 1011nind if108010 NN11LL otp XII1S0 T11,1001;01 0111 .10 

Apilis sop In spolons 
otp :mom sittitic ti pop (3 Jo NMI! 0111 1100A11081 8,1011,100f p.11.1010.1 Afp1410,1 

110.10j1 113 .1011111108 110111 81111011110(1011111 811101110.0 oft 108 
oi oppi 0.10)11l u0.1png0.10p40 ;13v ,;!dois 11100 51' .1011011 111301.10(1 oi puol 

110.14)4!14:) 304)40) .0(4 i,iftIoluJis i)1n to dois liana to diouoLlojimI .00qi 



\TI? 

'8ulaaajul alp iv '14ainilld u! pal:into)) imam 
lUIfl Huotiunin; inpnis ay di saw) awls ;mot1 asatu padouHt multi! tp 
mil imp pumas Attuapilocloput Ilyttotptitt uatim old tit 

oidoad alp Att immix stlitti.ouirt till I 1110(111 pi0i\Sit (1.10M SO0080011 SMOIA 
-.101111 pturtionm iqj u! Jo1 110111111(i\OJOM SOS110(1S11.1 Jo S01.1 

-(4)1(1111) .1),111U11 `,10A01%011 S(114110 01110S 111 1101110SO4d HOM D11111 1.0.101111111111 

jo sivatuina tlI puny pun jIlj apit) ilJa14 tnupptia otjuo uv\ 
'uotitmils Xt (tit los utolgomi ittaptiadoinn ay oi 11()!I 

-uni!B Stuisni ptunpiLlIs ato uto.tj Janoiciatta mum; tam 0.1.11.11 111111 SIS011 

-8114i tint, '.tilltutpcit NI JO irauttinti8 ay Jain») trai pPt. kup until poi 
jo tuniJod sop uo painansoidos ;moth) sastuds.).1 s.tiaipptia ati 

jo 'soul titonios-tuingthul inaptiadainn. atii tn. mai 
-adtuiin i)Jotu SU01111Z1Iiii,101108 8111111.10J I t 111111011P MHOS Orui (II 

ONO 11,111M oqm pun minAJaitli paJnianais ay tit suoinmill) aipdruitip ()I 
Any) tut panuittuoulap pug ()Ulm tlimppty) ivy j),)11,)(hatill iou-sPivt 

'Apepuns 'Jatutunxi) jo a:).119)018 :up Jain»! ikuop Aatii 
paut,n)j.n),d ifOtp I11L.1I puil paiaa(b)ini i(1n spAlt '.1;)(1!Itip\i). 

,(411 JO Ailuapuildapuckiaituis an!puptif (Wu u sainuni.tod 
-do turni8 ;mini% tniapptia otp atp JO tnni.tod tfl I( ) 

.saatli)(Jadxa intunipanpa .tI).ti)iIt L1i jo iiiitl 
11 U00(1 1(111 1)1111 MIS 91111,811.1(101)A011 ;111111'.1(1 IP111 110,1 11(1P 11 S1110 

.11131i t71 W11111 Jill ,n)j ooi SPAA '11011111(IS .00111 X111410111111 

-Upd ,1011111.1 I! 01111 St1Iip10.1(1iithuomp IUHI .iiiJ!t1lt hLIill tiowritiaLlad 
-xi) ain.i8ait1! ittaimis alp Sti!Joinai jo aJtionl. 

atu, ./fiannaajja dais. tio!prz!ipJatia8 atii ol do sdais,atil iiP ota) oi ape? 
imam Apnis UtJ U tniapptia isapio atu, impalas pini Aatii 11()!040,s din .p) 
polo aqi limy? stun Sunij!Jan AA:n.1.111) 

ppti icatil putt 'tti\)pio.tol 
ati (liLjoI .103 sa:)((14;) jo P 110MOUIS ..10,10M011 ti,1\110.10.1 

"f J!,)til .sa:)110.1,)pi! fljttti Imp 1111011 10(11,1 01(11! .1,1,1A1 (1110A 01.11! 

01M)1111 0111 111 tia.ipion 'ttlapio.td XtitAi()% lump, saltia.rojti! a put 
own pattwas sum, 11'111 OS0111 110.1J 

1411P1011 11111! S10(1111 111PA010.1 X1101'.11!(IOS ppti O111 

11101(10,1(1 JO spud pplap pup 1,)(11)iv 
()I ail!, .1,tann sot, p 

.1a8tino/i inp ono pup twins 'azupututtls 
'Suotiptips tuqpio.id pa,nikant jo sias Il 1110.11 11o1IPZ111'.101101 

-1.1d0.1(1.(1P Ol? 01PIS ail() noilm m)jAltatii paim1),),1 sPA% iptim pools .\ 

-.taint» ttimpluta .topio tiXtnitilip 'Isplitio.) Au Adis sitiv Illm)1,10(1 

01 polst! ()pm 1iiitil 1st!' 01411)(1.1(10.0(1101 01 olgt, ,1.10A1 II1.114111:) .1M11110A \ 
.WM0,4 '(1)1S 11011PZIIP.1011.,qi .1111 .),\!1:)npui otii Jo 10A01 

41111.11S(111 IS0M ;)111 }P .101:111 1111!:111111XIS SP,JA OS11' 01.11' 11"111'101011(1.111:) 

umin los itoy 
pato.' .10 tualjtioa sainold uouniosai tualgoid asn apip alam 
/fay 'dais 8untij!Jim-liutiatpadd ay iv .tnapio.ul tun alios isaq 
au() awn; (n apr Nan% ..u.a.tpi4) Jtfi 1() 11P oql IV 

jo oJos 0.10111.0.10M 110.1111111:1 JSltl :s.):)no.tojui 
paininitu sinua.laju! 1:10.1,10:1 Olo111 CII Allugy al,ty pon 

sum II imumojUi 
jai.uoa 

qI pangs Apnonbaij Isom ing saatimaitn 



46 

'0Xn In00101000aq0 Amp sn 000084101 
-u) pnantinatu pa1q0J SIONOrd 413 1011 0.01 sauquin tiuvq05 tuavpiad 

'swavio.ol JAWS 
N011111(1fl juatunal 1)apa1) 10.1 0ouggua idtuoun 0m 50 110.10105 

-WE) 0(1 01 APII IMO NJOIM1.1 Ilan a:11109301)(0 30).ol pun 1;500)pnaa 
tpoq in4) gisotilins lituptuJ sum, 'plop mu JO 4i).811 pr)1}i010110.1113 

p04010.1 am) Amp :Inituntuiolottop oin tiounpin ulopload 
.(101s pot' alp in tourn) Xupdtualot JOJ 

dais isannoi ;up Ill fifia1911S Imp UI InapuodapJagil OBI 
55090.0-0111 011.1, liN030.1(1 111:1111).01.101 4 e Xtunios uloppud 

Amu 000,0101 antal 
)/%!Ianpui ;nil hi() pailo(10J sownis onni oto 010.1.4 

ampnpui lea,8o1 alp uo preasali otts jo Aivuuuns 

IEM0.1 .l.nr) inn tivpu) poplavni 04I soils!ple)so artentu at8u)s e so .61 let 1" 00)jou 041 omit 0Juli (lop 0,001) 
Si smt .aapp Aatn se ono.nlio) 000 s'ougnie 8u1A10s LII 440:01 ,5300 

-PO) papin10,1 ingi podx0 01 so stviolln 1! 0:nos 'U0)11)01.104 UI 0) 0:)0101.01 
-8nano..)00 Isom n NI SII11 111111 07,111'4030J '100100u1 011i Jo] '0;) 110s l;y1 

pcim 041 0! pniap UI p'ossie)top lpm Xtupuy 1LIPI.I de.n 
Jo uouna!plun in:opmukatil, .08u 111918010110.01:1 INN) ic1111(11 X111.110S 

11101(10,1(1. sJ0lairmi1 se ovienivn 5501 0.10to so,u6s hi Imo pulto.i 
tlin8v sJ1U.itii pop,m103 Aippul Jo sioupqn Stotiosum 1); tunut 

alp 01 0:01084 pun paansnow polyp.) IneXP (9L61 ) tpuus put) 1,10)) 
-000,e,) linytios wovpud Jo Apnis oyna J!inn u! 00o4) peg /imp s 

'0aueppiti 5,.0n11 u1Ioc) mu Jo Apooptontopto 0.mttn tp 
uatinn sostmdsai pawn)) 0.10111 11011 SON00(18).1 .10M01 110/111101d 00.11111 

0111 SHIM/W.1 0141 Jo /4011I UI SII;) 01.11 s! 4:ms uosiad ..EnpOU 
10 UO11:10,111) 01.11 .101M0 (11.101 10d o Aupon .1)041 s) until p001010.,op 

pann ssol at Attu) s.0ou,11)01 p01).1)10.1 Apnittout Jo Appqn `eitoAlos ulopload 
ituipuodaptu 041 imp 01eplain15 0)) g.o01:).0)0s0,1* olp 1)ilM0111! 

*ir11 
11.1. 

3111 JO siand Omi ;op 00 00apptp alp Jo 0:Onnu.n4.10)1 041 1110.induto:) 
100)(113,01 Inp JO) 00)1010s ohil 811)0.10/v4i aim 11 0711)10008 

opp) 0.10m mori sou() Slum 0111 ()S1i1 OJOM 110,INI11:1 0solu, p0A1oso.) aq 
p11100 100110.0 041 Army paq!Jasop A010 Auto ;)111 Aq pm) 001)9010s ,00q1 
minui sainpui 041 polios Amp -Am inn ifq 01(1311.10;354) A1.11,010 0.10tvi 

ism alp JO 1,0n1 paniunuis 041 Xtp.mp 50.1nont Juninii)s0J utolgo.ni 0tp 
050 -01 Anog ponanal lout mina humplup itorinios 0141)40.01 isoo alp 

paps 01 untp sp.nr) 00)04050J inp 1003J A.jois soonuiptod-0 unms 
-um) p0!..11 00.tplop 041 Jo 1s0) N 110is titukpi0A-;-tinunpaid 041 10 

-:30.19) Hos ssal Min SPM 0.1011.1, '40.1:100:1 0.10111 001 01 popttal )olounlos 
041 pue '800)pload 041 01 4011010S Jottnai picmpoid oalpptio .)4A, 1501 
MO JO ttop.uni poiniatms )111 80),101) 000q peg limp limp lont001sAstm 

pun 01(10),01A.0.1010 cuann 50511(3(150.1 5,u0.1pn1J) 041 %dais ititzlie.100.0S 



SUMMARY

To this point, reasoning has liven described as a learned activity and
research has been cited to show that mildly handicapped students, like
otheN, can enhance ei r, reasoning abilities by learning and applying
ii problem solving s rategy. It was noted that the concept of an induc-
tive approach to teaching and learnini is well rooted in history and
that a resurgence in ,idvecacy of the use of inductive strategies occur-
red followpig Sputnik in the Atte 1950.5..Two once-popular strategies,

'Discovery and Guided Discovery,- were discussed whose stress on
democratizing teaching-learning interactions in the classroom and
enhancing the diwelopillent of reasoning abilities of students has in-
fluenced current educat ional practices.' It was found that interest in
these inductiye strategies has ebbed since evidence of their effective-
ness has not generally met thedexpectations. that educators held for
them. Further, it was suggested Ntat.these strategies would not be
effective to teach mildly handicapped students because they lack pre-
dictAre sequence and struct ore. -

The research cited, concerned with progtem solving tactics, showed
that mildly handicapped students could learn problem solving tactics
if these weie taught in a consistent and systematic Way. Too, it was
found that handicapped learners were almost as productive in creative
learning.tasks as their nonharidicapped counterparts whop they were
taught i,ising a structured inductive strategy.

Subsequently, the Logical Inductive strategy was described in detail
with particulai: at tention to it's three stagesT---mass, differentiation, and
integration; and to the five steps that comprise the strategy-7labeling,
detailing, inferring. predicting-verifying, and generalizing. The
research reported demonstrated that the sequence of the Logical In-
ductive strategy is hierarchical and that students' performance on
problem solving tasks is developmental. The research alsb showed
that chronological age is a better predictor of problem solving perfor-
mance of mildly retarded learners than is measured intelligence.

4
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mplementing the Logical
Inductive Strategj

TenhinStrategies and tacties, like almost all educatiebal activities,
gain meaning only when they are put to .use.f or teachers,,edistussion
of the theoretical aspects lching strategies and tactics-t*wides a,
foundation for impleme .ation. ,' discitssion is necessaty;:bUt. not
sufficient; to meet a teacher's needS.' Attention ttgraiso be given to
certain teacher characteristics and to the educhti na settings iNwhiCh

, .the strategy Will be used. - , .From the earliet.Oiscussien ofstrategies,it is clear that-thby are net ,equal in ter*or:the amount-of time and 'effort_ they requite of the:
teless

time consuMing than i .dactive teaching.' gofor the keacher Who.-
"th--lpher.E.xPetiencet elfru a 1 rote teaching'; as a style, ist easier and

chooses to teaChinctuctively ihete must be.the additiOnal commitment
.

to structuring SiiiqUenting, and assessing student performance Using..
the strategy. There Mustalso ,be' a willingness on theleacher's part to,
relinquish sole leadershiP, Of Tall Owroom activitimi-Josive.the..:stu-
depts a greater 1)401.404y role. ., . ).. . , ..

We intuit also take intoWcceuni-the."back to, basics" movement that
is currently prevalent:4i ilye educatiOnal comMunity. One' need' only
look at the emerging competen0, testinS4novement for confirmation-of
the pressure on boaAls of education and,,school administrators to in-
crense the academic performance Of students. In special education, we -
are faced with a similar demand: the need te. raise ttiq academic per-
formance of mildly handicapped andents so thaLthey can be
mai nst reamed. .

.. If teachers need to improve academic achievement scores in order to
satisfy the pressures placed on them, the temptation to "kictore" about
both facts and concepts is great, Althoue research suggests that rules,
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The message unties across loud and clear: look to the teacher for whatis to be learned, how it is to be learned, and to find out whether or notyou have learned what you were taught. As a daily experience, this
view of one's role in school hardly fosters feelings Of confidence, com-petence, and indipendence apart frnm the reinforcement ri!ceivod forfollowing orders. .

Now.let us look at the messages conveyed by the.leacher who usesinductive or, for that matter, deductive teaching strategies. These
strategies, characteristically, are almost devoid of "teacher telling" ac-.tions While teachers ITIOtil often designate The learning objective and
may even construct the problem that is the sciurce of the learning' ob,jective, it is the\students who identify kind state the problem as an out-come of the teacher's questions. Too, it is the students, guided by the
teacher's qqestions, who solve the probleM and verify the appropriate-.
ness of the solution before they move on to evolve the rule or principlethat goVerns 'the soluition of Siipilar problems.

-Unlike rote strategies where teachers tell and students do what theyare'told, inductive strategies allow the teacher to ask and permit stip--Lnts.to participate as they ch`oose. If they are, for some reason,-unready to participate they are still involved as they observe their
classmates' participation. In time they may realize that participation isdoubly rewarded. First, studiMts are rewarded for Simply respOnding.
Second, if their yesporise is partThlty or wholly correct, they. arerewarded' with-a' "well done," Wen if a respons.e is incerrect, there is'no retribution. Instea41, the teacher backtracks wifh them to assist asthey reorganize the information 'about ,tfke Problem and/or to restatethif pr,oblem, wIlereupon thby':iithr'rewarded frn-,taking 'part in theres t ruct uryag, act Nities.

Student,s---- and teachers 'are equals as they engage in inductftte
pro6len'i solving. The teacher's Message, irffierent in the strategy, isNo matter how you seeyourselfj see you as an able person who cansucceed. Othurwisse, I wouldn't ask you. to ioin with me in' this ac-Ovity." Daily experiences-of receiving this kind of message clin go .far
to shore-up flagging self concepts-,While evklence that inductive teach-ing can be constructive in developing students positive-self concept is
not overwhelMim-L this may be because so little research has beencione on the subjA? The 'evidence that is awailable,is worth noting,however.

For example, thy study of the. efficac. 4.of. special claSs placement
(Goldstein: Moss-& jordan,1965) showed that students in classroomswhere the inductive strategy was the dominant teaching style weregreater risk takers than students in classrooms where the 1eachingstyles were more eclectic. To illustrate, these stalents were asked tuanswer* list of questions that started with questions that all cbuld;
answer, progressed to questions so difficult that they could not possi.- .bly answer them correctly, and. then back to questions which they
were capable of answering. The special Class 'students in 'the experi-mentol group not only answered the easy preliminary questions but
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FOLLOWUP STUDIES

While it is important for mildly handicapped students to be competent
in school, this importan& paleS alongsale the significance of. having
them deirelop competencies that provide the haindation for their ad-
justnasit 'to the mature world beyond dm school. II is important 10
recognize lluit the education provided these students during their
school years has its real payoff once Ihoy reach school leaving age.

Compared to Ihwhool years, an individual's adulthwid is far less
structural, goals arriless well defined, suppirl and resources are less'
accessibt4,, and the consequences of actions fl're far more dramatic. The.
nature of theodult world requires a great deal of independence; in ev-
ery aspect of living. j'he teacher is no losiger present to guide, to moti-
vate, or to confirm the alipropriateness or inappropriateness of solu-
tions lo real life problems. The individual who has, nor acquired
problem solving skills and a self concept that allows him or her to cope
with everyday problems faces a relakiwely limited lifestyle. ,

A reasonably good picture of Ilw adaptability of mildly handicapped
adults catt lie constructed from the reViews of research rewind in the
literature (( ldstein, 1904: Tizard, 19'74: Windle, .1962). While .the
many followup studies cited varied in their designs and on the basis of
changing economic conditions, nonetheless they showvd that mildly
.handicapved persons had proportionately naire difficulty in getting
and holding jobs, in their marital relationships, and in their confronta-.
tions with du) law than (lid nonhandicapped perSons. Further,. as a

_foundation for the development of -the Social lArning. Curriculum a
survey was made of agenc0 serving mildly handicapped'adulhi who
were havang loll related pi oblems. II was found that, in the majority of it
cases, thesproblems arose as a result of inadequate social skills.
Foremost among these were reports of overdependence on others

towo. 'I'he prAlems that removed Many mildly handicap-
ped adults from the job market could be Irked to the inappropridler
(less and/or absence of decision making abilities in.their personal, oc-

.cupational, and leisure lime lives,. .

II is i3flportant.0then,that asWe leanh reasoning skills to mildly.han-
&capped students-as part of their Mirrisgrum, we also prepare them to
use theSe skills in the future. In this senge, the strategies and tactics
that tvachers ieie should be presented 'so that students wlopt them as
problem solving tools in sChool anti, at the same time, integrate them asi.
aids td social adaptation that they can lake into the adult 'Wo'rld. Smith

Greenberi.6-(044, -research showed that an inductive leaching,
sti'atemy- that is logical and systematic can he learned by mildly handicap-

\ -4. issi stialents and .nsed independently of leachera or other Adults. Thus,
when wtj consider the question, "Is it worth. Ilfe time atul iffort
required 10 teacb inductiVely'?" we find that the followup sludies and
research suggest that it isparlicularly*When teacher-s want students
to acquire rules and principles for imlependent problem solving.
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must choose an alternative way to accomplish our goal. fvlost of us
navelearned tit) suhslitute either directly. indirectly, or by trial and or-
For. The teacher selected as the lesson objective ,to have the students
learn the concept of substitution, with the eventiilltAoal Of evotving a
rule ur OrinIple rg(!neralization) to assist lheni i thakink(kcisions
whvii they necd to Nuhstitute.

flow do we go from tho,:ory to practice? It low does a.teaeher begin to
use the voblein lolving steps to enhance Students knowledge and, at

the same time. their ability to solve probhins io.elependently? At this
t here.are two option's. One is to ()outlive a real problem need-

ing to hidli a picture when the most appropriate to61,- ilhaiinner, is
unavailable Another option is to display the problem situation
graphically and to iNur-k nut tho situation ver.bally,with the stuellints.
12,x1)erience has shoWn that the lattyr opt ig morArserviceable early
in the students probleAi solving :activities, partionlarly when The
teacher, is unsore that they possess the neeclvd:language and/Or ex-
perience to participate. Cuntrotitatm with real problem situaliotA is ;
mon. utten apprupriate later in the sequence of lessons when real ex-
periences can be used to reinflirce the ride or principle that has heen

evolved by the students_ 4.4

To illustrate how the teaaier and studepts interact systematically, we
'will use stimulus inctureti that wure used as part of the Test of the
Hierarchy. of Inductive Knowledge (THINK). Viewing the stinuilns ,
picture, Figure I. Ow leiluher Can so! that the labels are: boy. man,

FIGURE 1. Stimulus irjcture.
MIA
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PRIMARY IsEVEL LESSON

Tewher: (Shows class Figure I) Let's all take a good look at this pic-
ture. Now let's see if we can i1iiiflF all of the things in the
picture. Who wants to start? O.K.. Eddie, you can .80 first.

Ethlie: I see a boy. car, football, garage, some flowers.
Tmic lwr (;ood, Ed Who else wants to try? Yes, Marcia, ti ahead.'

Murcia: I see a man raking leaves, some hushes, flowers, (The
teacher notes that Marcia is, in some cases, combining
labels and details, which represents a more mature
.respons(' than labeling alone.)

Teacher: Very good. Marcia. Now, let's all look at the picture again
and see if Eddie and Marcia named all of the thimis in the

1

picture.. Bill. I seu your hod.
Bill: The mail has no hair on his head and he's smoking a pipe.
Teacher. Can everyone see the things that Billy named? Is he cor-

rect?i (;ood, s;ou're very observant. (Teacher singles- out
student who characteristically gives limite(I responses.)
Louis, can name some of the things that Edith!, Marcia'
and Bill have named'? (Teacher encourages student to
repeat as ma,ny labels as possible and does the same with
One or Iwo other stu(lents.)
IMP teacher has reached the detailing step. At this' point,
he has Iwo options. Ile can (a) encourage the students to
give details about all of the things named if he is con-
centrating On enhancing their labeling and detailing skills,
or b) draw from students only those details about eh,-*
melds of the \picture that have a bearing On solving the
problem. In this case, the teacher wants to move ahead to
the inferring step and win, therefore, focus on the ele-'
ments of the pict(Im that will licit) to solve the problem.)

Teacher: We said we saw a boy. Who can tell me something about
the boy?

Eddie The Imy is wearing ;1 football sw(ater.
Teacher; Why do you say that, Eddie?
Eddie: II looks like a football sweater .to me because of the num-

1)0.9. and the stripes on the arm.
Teocher:,) hue. Does everyone agree with-ldje?
TOm: I I is 'pants look like" football pant8.,7_,
Teochor: Does everyone agree with Tom? Omit Let's hiok at the

boy's face. What can Intl tell me? Claudi4....

Claudia: Ile looks like he might b mad or unhappy.
Teacher. Everybody look at the bey. Do you' agree with Claudia'?

a lb% 11111 11,i4 (m11111111411 1.011.14 111111.m. it ii) tlit. 41rItilinti iii lw Nvvvrthv

I., Ow hi I Ili.iI hi.. 'm11111,111111.4 Milt. I al' i Irat 111.1 dui.; 1101 11411(01f l ill
lu101.11totii 1,1i .1%'.4 .111t.1111011 411111111 y 011.1111011vd III lOVIIIi11100 trIvvittil
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(gets agreement) Fine. We said we saw a man. TO me,
irtiore about the man.

'ham :Theman is smokinK a pipe and he's raking leaves,
.Teacher:. Yes, he's raking leaves. What is-he raking the leaves with?

(Mite that the teacher does not reinforce the response "the
man is.spoiting a pipe" since this is irrelmant to the solti-

.lion of the problem.)
l'om; /\ rake.
Teocher: Does everyone see the rake? Tont. come up here and point

oulthe rake to everyone. Cood for you.
Ymi saul you saw a football: Tell me something about thk!
football.

Mereiic The football is up on the side of the garage in the eave.
'Veer:tier Dees everyone agree with Marcia?

(Teacher si.ngles out student who makes limited
responses.)
Robert. do you agree with Marcia? Where did she say the
football was?

liohert: ...pa the garage.
Teacher: _Yes,'but where on the garage? Marcia, tell us again where

the football is.
Marcie: It is lying in the eave on the side of the garage.
Teecher: Can you say that, Robert?.
Hobert: (Repeats Marcia's statement)
Teecher. (;ood for you. Now, we said we saw the trellis. Who can

tell U11 something, about the trellis?
Eddie: 'The trellis is on the side of the garage near the football, It

Was vines grawing on it.
Teecher That's excellent Eddie. Can anyone add anything to that?
Cleudio: , It looks to me like the trellis is partly in the flowerbed.
Teacher: Ilere, ( laudia, take the picture and show us what you

inean, (( laudia points 12_, the base of the trellis mid
flowerbed surrounding it. The class confirms her 41)serva-
t )

Tetwher: Someone saitl he saw a ear. Who can tell us something
about 'the car?

Mereio: The car looks like it's parked because,I can't see anybody
in it. lt looks like it's just sitting in the driveway,

Teeclier: Does everyone agree with Marcia'? Cluod;
(The teacher estimates that the students have identified
the salient elements in the stimulus pictire and feels that
stime of them may be reatly to put all of the (ata together
and arrive at an inference, To facilitate this, the teacher
will ask the students to associate the elements in the
stimulus picture by reviewing in their bwn minds the

411 labels and details that they have just discussed.)
Teecher: Ntw, let's all take another pmd look at the picture, Try to

remember how we described the people and things that

1",ri.),)
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.the case of thi) inappropriate inference about tilt role Of the man' in
creating the prottlem; the teacher canes' upon the students' ex-
perience* to--14alp-them-s-t-tht: inappropriateness of the inference.

The lessons that follow, as 'the teacher pursues his earlier stated ob-
jective, would- he to have the students (a) recall the statement of the
problem, and )\?.,o back to labeling ;aid d(tailing; (1)) quickly review who
and what wio involved, and whin happened; And. (c) restate the
problem. Al that point, the leacher Mudd 'be, ready to [law!) into the
next step, predicting and verifying and, from there, to generalizing ac-.
livilies .r

\Ale indicated earlier ka the teacher of the intermediatii class
assumes that her students have the necessary language to proceed with
the lessen She feels that,t,hests snulents don't need to spend time label-
ing acid detailing the' picture. The pennity for overestimating the
abilities of students is not that great. 1A/hat follows is a more or ;ss4
typical .result when the teacher has overestimated the stude t$
abilities.

INTERMEDIATE LEVEL LESSON

Teueher Let's all take a good look at this picture. (Pause) Who can,
tell us what bas happened in the picture?
The boy's father has asked him to help rake the lawn and
the boi doesn't want' to. (This is theonly response the
teat het can evoke from the class.)

Tiincher. All right. let's See if Ralph is correa, Let's lake another
good'hing look al the picl'ure 'and let's see if we can name
all of the things that we see in it.
Cl'he timelier is not gelling the kinds of responses that
allow her to involve students in the inferring step Vroduc-

Theriifore, she has backtracked to the labeling
-and detailing slaws which we dscribed with the primary
class. All that was lost were the few-moments i t took to at-
tempt to draw antinference from the students. The transi-
tion from tlw inference step back to the earlier steps; was
,u:complished quickly and smoothly. Now, let's take an ex-
ample whe're the leachers estimate of the students'
abilities was more acorale.)

Tmeher. LeLS all look it this picture and when)you think you know
1;0141 10 as happened, mete your hand. (At this 'point, the
teacher can lest her assiimpt ion that the student has suffi-
cient language and experience to enter this transaction on
the inferring step. ()Ri! way to do this is to call upon Mu-

*. dents who are among the least fluent and who in previous'
lessons, were among the last to move from the otetailing iti

the inferring step. Ai least nt the heginnin$, the teacher can

54)
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FIGURE 2. Ve0fication Picture.
AP

(.1,IsS; 111;111..111;ms are Ilmt [hey have hirgotten the fact-of
die lath,l('y.)

Tvociter V1i did the boy.liave to use the rake? What is missiNg in4
Ow picture that'wmild hilyP iihu3e il much easier:for what .

4.- dui Ihr bos,- substitute the
Eleunor: It Would have been easier-if hr lidd a ladder.
Tvucher (;o1)-(1, Sei Ow rake was d Fur . (pauses lo eu-

altis lit COMpleh` the' stiltelli(lli).
A tillt(IPE

TPOCIfer MOV("S alsti into gen(ralizing step.) Who'Ciin tell us why
the tri:lbs' wits not a good substitute for a ladder'?

lintwrt 1114,11151' it al101 lweak and boy might fall and. hurl
himsolf. t

'reuche'r: lkiy. What shbuld we keep in mind whenever we baVe to
P.

titmielhingive need bul do nol have? Gan some-
one tell me.a rule'? (Our experiences phis the data front
the CASS and THINK indicate that 00; it; a difficult lask
foi younger students. Vurlher, the data indicate !hal more
th4 one prohivm solving experience istiecessarybefore
rules or principles begin to emerge. Nhive'rlheless, il 15 41

following problem solvirig,and should be pur-
. qu(1d hil?!,)

EINI110r. lieVd to lisl!'A tiflbst hal% we should be sure
lhieit it will not break or hurt,anyono.
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class in order to ask Eddie what details in Ow picture led him lo his in-
ference It 'Would also ht. approjwiate fur the teacher to help Eddie
profit from ogie.ruence .i.volh a question studi a. -If you were the man
'and you knew that It was your faull that the football Was stuck in the
rave, im,)111(1 you be raking leaves'? What woilld you do'?." Hy drawing
un Me (V1( lrii:t Ill the mclure, along vitli geueralized appeal lo.fair
play, the leacher helps Eddie and the Class dispose,of I distracting in-
ference so 111,11 they can move ahead I() 1110 soluls)I1 of the problem.

\Auk ^Hid of the Lycle, following the verification of ,the proposed
solution. the leacher provides the -opportunity for.sludenls I() evolve ;,

statement ol ,1 rule or mini tple relp lye to the problelIl and the class f
probtents. mst sok III isee -',1ep 5). WhvIhvy generalizilla is
stated. die teacher Own moyes on to the neNd objective and the prokess
continues

MIMI/tat:Z.

There are t111(1, obiectives Associated %Nith teadhing hy way of the Logi-
cal Ind mil% str,degy. First, there is Ihe miiversal objective of inertias-
mg the knowledge of mildly retarded sludents..Secon(l

, there is the ob-
ieLtive of te,whing in such I way lhal students learn a:strategy lhal
allows them ) capitalize.on their knowledge. in the course of reason-
ing the st, uhtws Ito proldeins. Finally. there is Ihe ohjeclive of having,
students ;00.qui.re feelinwl about tinpliselves that will enconrage th(m) to
solve prohlems independently

The attainment of these ohiectives requires mot.e than simply imple-
menting certain leaching' INiniques or using particular teaching
rualerialq It I that the classroom lie a place where leachers and
students feel a tuuly o urpose and are able lo share liolh successes
dud failures This is not to say lhal roles need lo be blurred or lhar
responsibilities need to he ignond or surrendered. Rather, wilh ftill
recognition of roles and responsibilities, there is nevertheless a shared
*feeling that %ye-r(, all on the same learn.:

Withm this ( onlext, te'acher planning coil he directed toward achiev-
ing the, skond and 1111111 obiedives. The cOnlen1 of learintig needs to he
releyanl both the immediate and long ramie maturational heeds of
students Telacher uulginent prevails in milking deciSiims about setting
priorities and sewiencing imtitent. Keeinng thesgoals and objectives of
education in mind provides a framework for decision naking thgt
lernIs both (TrdihIllly and consistency lo planning .

hice the content of instruction has been identified, knowledge of
students- ;ditties and liabilities is essential in helping the feachor lo
determine where hi initial() the strategy with students and how lo plan
Ihe amount of content that will la, 1111 of each acliVify or lesson.

Along with knouing wild the content of instruction will be, and
what the OlaracIerislics of Ihr lenrners are, il is eimally important to
know how to manage the learning process tising the Logiefl ,. inductive
strategy Tenchers need Io know the procems thoroughly so that, step

06 '.4
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ny step, they can help students move' toward solving problvms and
learning the necessary rules. and principles to function productivelyIhry rpich ,school leaving age. If the leachyr is not well orgnized,
the steps in problem solviNg will be ranth)in and. In some i;i1ses, cmi
defeat the purpiNes of the instruction. .in thel.course of- implementmg...the lAigical Inductive strategy, pa-fii.nce and insight are important teacher.attr.ibuts:Some students willhnJ it hard to believe. th,it the leacher is sincere in believing thlit they

',are iAinipetent to share problem solving ventures. Students nmdreCurring \periences. if they (ire ClalVall:Vd lir the it'aC11:1,-;
ctsrity Sortie students. although ready alai 1V141144 to participate, inaylack some ut. thisu. knowledge required for involvement, Theleacher has hi talc(' till' tone to help them gaol ilie neceksary hack-
ground Tilt. temptation to lake shortcuts.is present under both sets ofconditions, it is Much easier to "tell- than it is to ask key questions.

4 )1 course, since the inductive strategy is developmental,achieving the desireihend the generaliztion-- is certainly Ow most
slep but there shoukf sonic'eumfort in knowing that, asdifficult as il m to ai.hieve, once gained -it opens lip a broader range of

problmi sok lag hir students and itu:reases the possibility of their
gaining an ICI' *HMO 1111\11klurr.at independence.

Finally the fai that this content of jnstructiivi is. From the start,
abstract fardas 111,8 ilaTO l.,11111at kr extelall'd gaps in instructin. Im-
plementing Ole Logical Inductive strategy needs to be a day by day ex-
perience for ,leai het and students. The learning- of abstract rules.and
ni.num1(44 is an emerging phenomenon:They emerge as an outcome of
planned, and frequent e5kperiences. There is no substitute.
for continual iirai.oris if problinn solving abilities are to tleychp and to
be isnilam ell as tiart of the mildly handicapped student's instructional.prograni

riv
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