DOCUMENT RESURE

1 -

ED 185 798 ' R - © BC 124 110

AUTHOR . " Goldstein, Herber*: Goldstein, .Marjdrie T. . ,
TITLE Reasonrina Abili+y of Mildly Retarded Learnens. what |
Y % “Qesearch and Ex§e;ience Say tb the Teacher of hba
. Exceptional Children. ’ a

INSTITUTION Council fecr Fxceptional Cchildren, Reston, Va.
T Information Services and pPuMlications.. . -
SPONS AGENCY National Tns*. of,Education (DHEW), Washingtgn,
S DeC. ' S c
PUB DATE 80 . : : .
CONTRACT . -400-76-01,19 g ~ -~ -
NOTE . - 76p. ‘ .
AVAILABLE FROM The Council far Fxceptional children, Publication -
S ©  Sales .ini*, 1920 Association Dr,, Reston, VA 22091
- ' ($5.75) , ) >,
EDRS PRICE " MFO1/PCO4 Plus Postage.
" DESCRIPTORS " Cognitive Processes: Flementary Seccondary Educationg -
‘ _ " ExXdeptional 'Child Research: Guidelines: *Induction:
. Informaticgn U+*ilization: *Logical Thinking; #*Mild
. Mental Retardation: Problem Sclving; *Teaching
-~ Me+thods - : :
ABSTRACT )

‘ ©_ The booklet focuses on the use cf the lecgical
inductive strategy to teach groblem splving skills to mildly retarded
learners. #An iptroduc ori sectign examines three research studies on
&nterventionS\in the ared of rroblem solving with the retarded
learner ,and concludes, among n+her +hings, *hat mainstreaming has.
underscored the need for this population to haye competent problenm
s0lving 'skills. The second secticn explores‘stratdgies and tactics,
such 4s role strategies. Digcovery tvpe inductive strategies,
especially the quided disc y stratedy, .in which the learmner is

‘provided some structure for the experience, are reviewed. The fourth
section. describes the logical inductive strategy, with emphasis on . :
the three stages--mass, differentistion, and integration: and the S
five steps tha+t comprise the sfrﬂteqy--labelinq, etailing,
tnferring, predicting/verifying, 'and. gqemeraiizing. The firal section
discusses hethods of implementina' thd strageqy and presents two |
simulated lessons and .a.c¢hart 4llystrating the inductive froblem .

- solving mequence. (Author/PHR) : \

- . *

' v

x4
4

: S .
AR A oo oo o oo e o o e oo o ok oo o o o o o o oo o o o o o o o o o o e o e o o o i 3 o

* , Reproductions supplied by EDRS are the best that can be made »* a9
. ' 'frcm *he original document. ' : "

D B B AT
. ’ . . : . "

. o -
( o . [ ' W
" . ' . L
. N . .
¢ . ) -




US ORPARTMENTOF & ) L -
IOU(AYIOlelLI::IL"" o ) | *
NATIONAL INSTITUTYGE Qr  ° v
EQuUcaTION . . g
M5 DOCUMENT has wggn R : : o
EPRO. )
::g!pl; EXACTLY Ag RECEIVED F.ZZ. / Kk .
e e RSON OR ORGANIZATION Of 1G1N . . | 7;
uer;' SOINTS OF VIEW OR OFINIONS r ' \ '
AL DO NOT NECESSAR)L v REPRE. Ao '
FiCiag NATIONAL INSTITUTE Of -
UCATION POSITION OR,™OLICY ° ’ ) ? - o
w (LDLY RETARDED .
" re-t '
. <
L 3 . '
. o / : Herbert Goldsteln
. - . Marjorle T\ Goldstein
g - - .
.. { ? ‘
. P '
° J' ‘
What - o

~ Research
y and ..
. Experience ,
- Sayto
‘the Teacher
ot
Exceptional
.Children

The Council for Exceptional Children

[J
Do




. - N ’ 3
.
v ] . _
i ’
- v
. i N
\ .
. .
. \ C
. v
A -
k4
. . : LI
. -
> '
& -
N -
( .
. . «
. ~
. 4
» . .
. .
]
e
.
]
“ - N t '
. ’
-
. P
1 L '
*
.
»
. / “
¢
-
* -
~ * .
-

- - \ . L
Pubhshed i 19680 by The Counil ford xceptionial Children, 1920 Assokiation
Drive . Reston, Virginia 22091

_ . . _— _
A product of the KRIC Clearinghouse on Handicapped and Gifted Children,

e : '

Library ol Congress Number 80-65500

]

‘ - This pubbeation was prepared with fuml'mgc frnnTllw National .
. J L Instaute of Education® 1S Department of Health, Educalion, and o
' Welliare utder contraet no. 400-78:0119. Oyntractors undertaking
sach projects under government sponsorship are encouraged to CXPress
freely their judgment 1 professional and technical matters. Prior to publica-
. hon the m:mum,npl was submilted 1o The Council for Exceptional Ghildren
+ lor critical review and determination of professional competence. This
publication has met such stundards. Points of view, however, do nol neces. o
- farily represent the ofhaal view or opimons of either The Council for Excep.
honal Childeen. the National Institute of Education, or the I}('purlnmnl of

Health, Education, and Wellare. '
. - . .

o . .-

Prnted i the United States of America,

n | i | | '
ERIC . .

-




.. . -
o
i) .
4 »
-~ . N \ v ’
s ]
.. Y — , .
.
. s ] .
— .
D : Y. L4
- - L4 -
-
.
1" '
R . !
L od .
\ o
o . /
. |

. - . Contents .

4

~ . M
~ . Aboeat the Authors y v
' : : . "

pl"'til‘ll' vii

r ) . ) A .

1, Introdudtion 1

. Vv\_ - ) .t «

\ . . .- . 1 S
2 Slrategies and Taclics : : 11

.

3 Discovery-Type Induclive Sl'rulngi(rs “19

. ’ !
. ¢ The Logical Induchve Strategy ’ 29
* y

5 Implementing the Logical Inductive Strategy 45

. ° * . toe
References i - 68 .
.' . . i . \
* L] v .
. L .
v ’
oo
. : / l
.
\ | ‘
.
. [}
i ’ . i ) T
. <.
i o ' . oo i ‘ . .
ERIC . . N
. : _




] ‘ -
What Research and Experience Say to
the Teacher of Exceptional Children

Series Editor: junc B jordan

-

Series Editorial Committee Carolyn M. Callahan, Herbefl ‘I,
Goldstein, Alice H. Hayden, Merle B, Kapnes, Thomas C. Lowilt,
]nwpl{H R('n/unl

- . » . N

s
Other published titles in_the Series:* : \
= & "Managing Inapproprisle Behaviors in the Classroom
Thomas . Lovitt ‘ ' oo o \ '
o Developing Crealivily i the Gifted and Talented ,
Carolyn M. Callahan ‘ , ’
. 1
o Larly ¢ hll(lhm)(l
Merle B. Karnes and Richard (, Lee. .t
- w . ] . ‘
e  Social Environment of the Schools .

Maynard C. Reynolds, Editor

. . . .4 . . "o ) . A~
®  Affective Eduoation for Special Children and Youth
William €. Morse, John Atdizzowe, Cathleen Macdonald, and
Putricia Pasick




T

-

‘MaTrjorie T. Goldstein. Ph.I), recently comp

About the A'uthbrs

) ‘- *

. . ] . , . 3

Herbert Goldstein. Ed.D. is Professor of Special Education in the
Department of Educational Psychology at New York University. Dr,
Goldslein's major inlerests are iin- the preparafion Of professional
education personnel and in cureiclum for special education students.
He started his carecr in special education as a teacher of educdble
mentally retarded cHildren, He wig a member of the/ Institute for
Research on Exceptional Children i\l\ the University of. lllinois. After
chairing the Department of Spm:iinl‘\‘E(Iu(:ulinn at Yoshiva University,
he dirested the Curriculum Rescardh and Development Center i
Mental Retardition, which moved to Ngw York University in-1977. Dr.
Goldstem’s interest in curriculum develppment includes bath the con-
teitt of instruetion and the relat ionship bgween teaching strategics and
tuctics and learners’ problem solving abi {lies.

L2

ded her degree in educa-
tional leadership at Yeshiva University. Her\major interests’ include
the study of innovation and change, and sURdrvisory practices in
special education; Dr. Goldstein has taught dxcoptional students;
served as educa®onal specialist at the Bureau fok Education. for the
Handicapped, and was coordinator of field -operigtions at the Cur-
riculum Research and Development Center in Mental: Retardation for
10 years. Most recently, she was the supervisor of special education
for the East Ramapo Central School District in New York.
B » h)

o Y ? \ .
. ‘ ) I




: S “Preface

> ' ' ot

r Mildly retarded learners are not as ompetent problem snlvvrs ag their
nonhandicapped peers, 'Further, lhv more complex or stract the
prnhlvn{ the greater the distinction seems to be, We nectl only com-

7 pare thv Tésults of intelligence tests, tests of school achievement, and
the social histories of retarded. and nonhandicapped individuals to
draw these conclusions.

Research and experience wnh retarded children and adults con-

= tributes a great deal to our undvrslundmg of why such  marked
differences in problem solving abilities-occur, We have l('arn('d that
there are m.my reasons why retarded persons know less than their

«  nonhandicapped counterparts, Some say that they know less because .

. some condition or set of conditions interferes with their “ability to
remember what they have learned. Thus, r(Jartlv(l individuals charac- .
teristically bring less information to bear on a problem.:As a résirlt, '
they often fail partially or totally to match their nonhandicapped peers
in arriving at an acceptable solution to the problem,

T Happily. there is considerable research underway in |dvnllfy|ng
conditions that idterfere with learning and remembering what has .
been learned. Some vs('nr(hm’q speculate that the conditions are inter-
nal to the individual: that the chemistry and central nervous system
physiology of the, "mllvi(llull have bearing on his-or her problem solv-

ing ability. Others theorize that thé conditions are external to the in: -
< " dividugl; that the way in which teachers and others organize' and
- present conteny to mildly retarded learners influences. their ability to
-~ retain information and, thus, to?solve problems. There are signs that

research along both of thesoe lines is. pru(lumw'

o
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“On a practical level, we o special t:(fll(:;ll_()rs neced to be concerned
with whether we are teaching mildly handicapped learners to solve
problems efficiently and effectively. ‘Two questions ‘come to mind,
First, ard we teaching retarded learngrs what they need to know in
order o cope:with day to day problems? There are some who contend
thal there is a contradiction between what the followup sludu's indi-
cate retarded’ people need to know and the curriculum that is “offerad
them during therr school years. This distinction becomes even inore
obvious"as mildly retarded students are mainstre dmml and involved
mainly with academic mistrucHon, - :

The second question is: Are we doing enough to help retarde stu-
dents reason efficaently? Are we teaching students precise and nr(l('rly‘
ways to process information that is fundamental to solving problems?
There is no evidence to suggest that uuwmng ability is genctically
based. Since reasoning ability is an acquired skill- we are justified in,
assuming that reasoning. as a process, can be taught, We are alser
justified in thinking that slll‘al[l_:gi(?s and tactics to improve reasoning
ability can he taught. : :

Philosophers—epistomologists and psychologists in particular—are
students of how humans reason, of how people assemble and process
anformation so that they can understand, explain, and interact produc-
tively with their envitonments. The study of reasoning takes us from
Dewey, Praget! Bruner, and others, back to and beyond Socrates, We
are all familiar with the Socratic method for inductive reasoning. Some
teachers use this method -in the course of instruction and some stu-
dents learn how to use it as a problem solving process., N

Theories of reasoning share two characterjstios; They are logical
and systematic in their organizatiorn, That lhgf(‘ \1'[)5 in reasoning
strategies represent a cogsistent and predictable pattera; they have a
l.nlu)ndl relationshipto tn&*nlhm and they follow a sequential prder.

- Departing from this operational view of reasoning, we take the posi-
tion that the differences in peoples® reasoning abilities, are a matter of
how efficigntly they are able to process informatien. All things being
equal, for example, amount of information, pvrrvpluul abilities, per-
sonality, and so forth, indjviduals show differénces in reasoning as i
function of the ordeclinesss and completeness of their approach to

. problem solyitig. At one extreme are those who have not acquired a

/
/

?

discernible strategy for problem solving. J'heir attempts.to reason
through a problem appear random and they frequently approach the
same kinds of problems in remarkably different ways, At the other ex-
treme are those who have adopted a strategy so well structured that if
is evident 1o an observer. In some cases, the process is so clear thatan
observer could almost predict the problem. solver's next step. Mlldly .
retarcled m(hvuluulq usuully appeir to be problem solvers of the first
type. . ’
This publication fn( uses 'on one rmpnrl.ml strategy ln teach problem

solving skills to mildly retarded learners: a logicdl inductive strategy., -

. - -
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ce  The logical ln(hu tive sll.llt';,y like“most other reasoning syst( ms,
vw;lvml".mvr empirical testing in practical settings. In this' case! the

- stralegy was, refined oyer many. years of use in classes for mildly
retarded stadents, and’is a key componentsof the Social Learnipg Gur-

o viculum [Goldsten, 1969), which wvas <field wsted and evaluated for-
matively i hundreds of special education classtooms throughout the
Unitedd States. The logical mductive strategyhas also been thd subject

*of research, reported here, in which certain key lssumplmns underly-

©ing the strategy were te sted , . :

. We would hike ln express appreciation to Dreo L Leon Smith and Dr.
Sandra Greenberg for the rescarch on the logical inductive strategy.
Dr.Smith, m particular, pgovided the data and data analyses used in

v this pubheation. The Test of Hierarchies of INductive Knowledge
(THINK) was dsigned by Drs, Smith and Greenberg; the initial use of
the test to ascertain the systematic and lngicul»ullrihuu:s of the logical
mductive strategy became the, instrumentation for Dr. Greenberg's

doctoral dissertation, : - .
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.1 Introduction

* -
N M

A

“The 1970's is commonly viewed as the decade whed the civil rights of
_ handicapped citjzens gained national prominence. The litigation and
" legislation of the 1970°s are often looked upon as the il of rights of the
handicapped and are seen as having evotved from the givil rights
movement of the 1960°s. However, the yadvocacy movement on
behalf of handicapped individuals differs in important ways from r
other civil and human rights movements, For example, imglicit in the
civil rights movement was the notion that if attitudinal and economic
barrigrs were removed, hitherty disgriminated against people would
be abde to capitalize on social and economic. opportunities, This
assumption applies only 1o i limited_segment «of the handicapped
< population under a limited set of conditions. .
. < Removing architectural barriers. for: example, can broaden the
~wocial and physical world of physically handicapped persons insofar *
as they avail themselves of access. By contrast, access to the least .
restrictive environment in the schools, commonly aecepted assmem-
.. bership in a regular class, does not necessarily hold a similar prob- -« -
ability of success for educationally handicapped students. Access, by
itself, does not guarantee successful participation, ) _
‘The critical factor is the student's competence to become a function-
ing member of the regular cluss, Some students will be sufficiently
competent to. fit into the class quickly, while others will need ac-
. .. vommudations if they are to be able to t;upiluliie on their compélepce.
arge majority of educationally handicapped students, however, will
\.. regfiire intensive intervention in order to function. produclivo.ly in a

i AN . .
.




Often, competence in educationaksetlings is equated with academic
. proficiency. However, sucgessful adjustment to'a regular class rvarely
hinges exclusively on academic competence, although this may be the
criterion that guides many decisions made by teachers, administedtors,
and supportivestaff (Mercer, 1973). ‘The social-psychological nature of
the classroom requires students to demonstrate agademie, social, and-.
personal competencies. tnomost cases, success or failure in the .
classroom depends on how well academic compe tence can be used as. o ¥ -
4 means o solve personal and social problems. The way handicapped
. students get along with nonhandic: apped clagsmates often determines
the quality of their.adjustment to-a regular class.
There 1s a sizablé group of students who, while mmu‘ally literate,
are remarkably competent in regular classes. While this may appear to
1)(-.‘1 contradiction, it is not. Even though these students do not read at

or near.grade level, they cotinue to learn and to use important con- .
B cepts and facts, Success fg@these students is often based on their ¥
ability to recognize the existence of a problem, to identify its parts, afd
PO o reason through to a solution that is consistent with the expectatihis
‘ « and values of their teacher and classmates, ‘.

While the message of the civil and-human rights mavements was, in
effect, “Remave the obstacles and we can make it on our own,”™ han-
hcapped mdviduals are, in large part, saying “Give us an education
that is appropriate to our needs agl more of us will demonstrate com-
petence than you would ever believe.™ In the final analysis, |hvn the
value of the legislation of the 1970°s will be measured by the, extent to
which handicapped students are prepared to become competent partici-

s pants” in- society; by the extent to which they are schooled for the
+ skills they will need as adults, ¢ omprehensive individualized educa- ’
“® tion plans and administrative decisions based onvcomplismee with
- marglates are mportant, By themsclves, Towevertthey contribute litte
to chhancing 21( competence of handicapped learners, The ¢ ligsroom
teacher, who Stuctures the content and methods of instruction, has the.
greatest role 1n contr ihuting to the snecess of handicapped I(nu‘n('rs as

. competent problem solvers, - o '
-

AVOIDING STERE(}FYPES ’

s

Some etlucators mdy “consider it a contradic tion in«terms to assu(,uilv

) the development of reasoning abilities with certain handic apped stu-

: dents such as the méntally retarded. To them the perceived purpose of

special* ('(Iut.almn.ls to improve students’ academic skills to epable

“them to move into regular classes. By concenlgating on correcting learn-

ers” disabilities rather than focusingson th(r;lj abilities, there is a ten-

dency to deemphasize the *development of reasoning skills, In the

education of hearing jimpaired students for vxumpl(' great effort is
. directed at ameliorating the (Ilsuhllnly through intensive instruction in

communication and literacy skills, Far-less effort is spent developing -

. 4 !
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the kinds of N'dbunm;, abilities nm'dvthn make use of these: bkl“‘; in
day to day situations. lh(‘ pusition vspnusv(l ity this book is that thv )
: development of academie skills and greasoningz abilitios -are not”

' mutually exclusive enterprises: teachers. can promote ac .ulvmu, .md
related skills while at the same time enhanci ingr slu(lvnts u'lsnnnu,
abilities. - i

2] * /
According to Masland, Sarason, ‘and ‘('l.ulwin (1958), educators _
, engage in much stereotyped thinking about the abilities. of mildly

retardedypersons, One pervasive stereotype is that lml(lly retarded in-
- dividuals have particular difficulty lnmpu'hvn(hny, (()n( epts and
abstractions. They claim that this view of retarded l('.un( ws.reduces .
Cteachers” expectations aboyt what such students cangachiove, Fugther, -
v tth\ suggest that this feads leachers tr rely on lectures, memorizalion,
. and drill as their teac hing tac ties, In so doing, teachers often ofail t()
- teach reasoning skills and, thus. do not offer the kinds of education
~the students require for success as adults in a society that rewards ine’ '
sitative and independence, - /s -
ln(llvulu.ils who have achieved the degree of independence nee es-
. . -sary o succeed may be characterized by their abilities (a) to draw upon
kndwledge in some systematic way, and (by to apply that knowledge to
solving problems - The first presupposes that these individuals have
been mvolved w learmiiig experie nees that will lead to the acquisition’ .
of relevant concepts and facts. ‘The sedond presupposes that they have
the alnlity to think through a problem, reach a cone luslpn or decision, .
cvaluate the sotation, and adjust there behavior ac un(lm;,ly with lnttlv o
or no h( Ip from gthers,

STUDIE_S ON IMPROVING REASONING ABILITIES

P .

Research on problem sobvi ing and reasoning hkllls is increasing, both in ‘
the mimber of studiés conducted and in their diversity. One problem
with such stmlus is that rescarchers rarely use the same lerms to
define heir arcas of inquiry. Some speak of reasoning, others uf_pm-
ductive thinking, and stilf others use behavioral terms such as-problem
solving [tis not surprising, therefore, that Wolman (1973) found this to
he one of the most chaotic research areas in psychology, In education, = * -
less attention has been given to regearch on problem solving, but what
has been accomplished is vnln;,htmnn_gé’lw work of such rescarchers
as “Taba, Parnes, Tor r.m()\.m(l Cuilford hi :,.,Hﬂt{( ‘neeti teachers and
administrators.an elementary and secondary’schools, [n special educa-
tion, rescarchers have borrowed from, or vluhnr.lt( xd on, research done
in the regular grades. o " "
. Tisdall (1962) studied mildly retarded children who partic lpulml in
. anoexperiment to compare the offectiventss of spocial and regular
classes (Goldstoin, Mogs & Jordan, 1985). He noted that teachérs in the
special clasges tanght jn a structured, inductive style while those in the
-, regular classes used more oo lectic teaching methods, memg on Tor-

Q ' S DO | '
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.. peafed i in most l('swﬁ e teachers ifdhe expBeinee

. N .
. [, . . f . [
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. b, - \'

———
mm C's wmk de.n}l-prnpnslwl that nnldly retarded ¢ hlldrvn Whn pm
tit: lpdm(l inZelassroom “ac llVlIl('w('mphusmlng development of reason-

s ing abilitres and ;Y\'ovulln;, J oppor lunllu'q to practicé these skills should;

, ’1n ’lnu.m( o qml ms. 1*xhalnl moté pw(h}( flV(‘ lhmkmg ;nbihly lwddll S
u-%('amh suppmh' plmlu tign. - .

~ Rouse (1965) 1 ()}L dlfl('u'ni approach 1Q -('x.ummng r(‘luhnnthliﬁ

-between teac hm‘ methads: and *the | reasoning  abilities” of, mildly

. wl(u()‘(l t.hll(ll(m “Her contention w,.ls that these Ihll(llvn (nul(l learn

' Ihlnklng tactics that would increase their r.v.lsnnlm, or pmdmhvv

thinking abilitics. She preparel 3#-lessons o glve sludvms practice jn’

“brainstorming”™ solutions to problems. The nh)(u,hvv the lesspns .'-

ranged from de'l()pm;, observation skills, to th'vvu ng ('(m(*pls ol o
- substitution, to improvising newtuses-for fargiliar ()II|(¥I5 \Nh ¢ Meke

tachics were dhstributed throtigh the 40 lessegs. b 'r?slurmmg ayf-
i) clagses used
en to CXPross
¢ mvnm-i(mul

the spm tally designed lessons and ('H{mu a;,('d Ih
original thoughts and actions.* A %ontrol gronpeau®
l(4u h‘ln;, procedures in their classes. o

Rt ata *nrppmlml her wnlvnhnn that mildly retpfded ghll(lr('
could h{h ‘ntactics that vould enhance thejr reasoning abilities, At ﬁ\?
wonglnsivn of hvn"&lmly the children in thé experimenfal group gained-

« significantly in gach of the measured areas of prndmllvv thinking: By
Contrast, the ¢ h:ﬁlt vn'Tlflh(' control group barely h("(l to their ()rlglnql
cperformance fevels. )

I two somewhat rel lated studies, Ross andd Ross (1973) taught mildly
vetarded childy n ar different, but still (uﬁvvnhnndl set of reasoning
taics u:,mg“kl}
childrep wire encoumged to improvetheirabilities In‘ulvn to and un-

¢ derstariilea pmhlnm to identify useful clements in solvingsg problem
tosNmrn that some problems have more than‘one solution, and In

- develop self umfltl('nm in their problem solving abilities. The

,'.éf: " Children syere confronted with a varicty of tactics for ac hu'vmg their

goals suchas trading, /)mlnumgmwlq aid effecting changes th situa-

Jiong, Jh(' mnlml‘;,roup (-xpmu'n( ed the same (lu%qum conditions

¢ x:»‘lz'p{ Qbul retual pmhlvm solving training was omitted. At the end of

thi- #tg the experimental and control groups were retested. using a

’ pu'vui Iy administered tost of problent sotving ability, The children

| the & pvrum'm(rl grdup wer ¢ qlgmfnuunlly qup(-rlnr in lh(-lr ability to
"~ solve.problems,

In the second study. using diffbrent gfoups bl - ‘mildlg- rvturdc,d

ructured lessons, In the fiest study, the experimental

Sy .

e

«

AT hildren, Ross and Ross foc used on the development of planning bkllls:l.

“Ror childeen in the expe timental group. The training in planiing in<

volved huvmg‘lfw children think through ways b solve a problem as a
prel n(y A0 attion, M(-mhmq of-the control group had the satme general

expuriences - as those in. the experimental group' oxcept that thoy .

Cregeived no-training in developing their pthnning skills, As in their’

other starly, Ross and Ross found that the children in the experimental

9




g . ‘

” ’ . . ) "/
" group showad gams.m planmng skills far<hefml that of the control
_ group. - K :
’ . . v s
. ) .' v . ’ (‘ ) *
{ o, " . .
. - L]
Conclusions , N ) x .

The three studies cied above are represenfative of work done using

practica mtervenhons with vetatded legrners in the area of problem

“solviug or reasoning. While there are some limitations to these stuclies,

- their emphasis on stractarmg the interactions betwedn teachers and

sfudents m the couwrse of everyday, classroom activilieg permitg us to
draw Sevoral prachcal conclusions. .- .

The studies pointed ap a fact that has bgen so taken for granted thate
Atragely gets the attentiop it deservves: Differences in performance of
retarded and nonhandicapped ‘individuals are o matter of degree
and not of kind. In the case of reasoning, the studies helpaed to lay to
vestthe “all or none™ distinchigps between learners, They showed that
retarded .children can lgarn what nonhandicapped children can
learn. ‘They may not learn as much along the gontinuum of concepts
Cand facts oba given topic, and they may ot learn as quickly, but they
care learn, Simlacly, the studies” confirm what special edugation
teachers know from experienee; namely, that within groups of han-
dicapped students there are substantial differences in performance

e abhties. All theee stndies showed that some of the vetarded children
‘ “mcreased therr reasoning abilities a great deal while others ex-

’ perienced moderate or hitle gain, - -
Does this mean that some children cannot learn what gthers can?

The answer s “yes™ af we persist in using with all children the for-

mula’ for content and methods that was useful with the “gainers.”

Research telbs us that certain tactics that promote learning dnd-improve

the retention of nformation n'rir more offective with somg children

thin they are with others. By observing how well certain children in.
corporate tactics inlo llurir_pmhlum solving |)|"p(:mllur(r). teachers can
* pinpont the tachies thatsare helpful for each thild, This process can 8O

a long'way toward upgrading the achievement of an-entive class.”

» Th\gtugdiesla not contradict the widely held notion that mildly
retardedechildren have difficulty learning abstractions and concepts,
+  However, they dg provide evidence that ifa r(:umf‘uﬂy organized effort
is made to teach reasoning skills, many mildly retarded children can

LI acquire concepts and deal with abstraet rules and principles.
. If wg teachi retarded childeen in the same ways or by the same

methods as nonhandicapped  children, their reputations as poor:

; . problem selvers will probably remagn intact, f, on the other hand, we
- subscribe to the view that individual differences are inportant and act
ot them to provide something spodial in special education for retardod
foarnerd, they can learn far more than has usually boen expectegs of

thom. Lot
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A relajed msight.nto lh(' n'.lsnmu;, allity of* thesg-children i is that
mildly retarded learners can leara to reason in the @rdinary course of
. "clussroom ovents f thvl,r experiences are carefully planned, con-
tinuous, concentrated, ahd relevant to their everyday lives. In this
sense, al three studies are vemarkable for their everygday, common-
SeNSEe .|pp|p.|(.h, there were no heroics, magical incantations, ¢labovate
and expensive equfpment, o teams of specialist consaltanls,

>

REASONING IN COGNITIVE AND MOTOR LEARNING

“The principle ol indwadual differences apphés to more than the teach.
» « ingolconcepts, rules, and principles, In the 1960°'s, O'Connor and Her-
\ melin (1961) compared the pevformance of nonhandicapped and
moderately retardéd children on a simple fotor learning task. [n the
prodicted time, the xumh.nuli('upp( ( children-learned to perform the
task. while the members of the retarded group seemingly learned
nnlhuu, Instead of terminating the slmlv at that point, O'Connor hud
the retarded childven continue their efforts. After more practice, the
maderately retarded  children began 1o show- signs of learning,
Although they required more than three times as much practice to
begin learning, once thal stage was reached, their r.llt of lear um;, soon
mereased log lll.ll'(g that of the nonhandicapped ;,,mup '
: At about the s@ue time, Clarke and Clarkd (1962) were having
Hm.n kable suceess teaching rather umwlv motor skills to
moderately retarded adults. "They strirctured cach Step and altered pro-
cedurds to accommaodate the different characteristics of the learners,
. Inshort order, these peoplg were working in sheltered settings and at
jobs far more complex than the usial envelope stuffing or counting
and bagging tasks. It was not nnusaal to enler a Senior ‘Training Centre!
i England and find retarded adults asing power tools and welding
and soldering equipment, and performing intricate assembly tasks, In .
general, they learned these skills more slowly than most nonhandicap- ’
ped perspns, and there were marked v.nl.llmns in the rate and quality
of the retarded persons” work,
More u'u-nlly similar work has been done with svvvr(ly retarded in- -
dividuals, Gold (1972) and others have shown that imany severely rétarded
: youths and adults can learn complicated assembly tasks.
Behavioral psychologists have successfully taught a broad range of self
care skills and social behaviors, previously ¢ nusuh'u'd unpnwnl)l(- to
severcly and profoundly retarded persons.
Together, these studies and experiences tell us that atte n(hng to in-
~dividual differences in - cognitive and motor abilities can help
teachers stratture learning experiences in wuys that will 'he most
hetpful to stadents. For example, before we say that Mabel cannot
learw her h-lvphnnv"‘{nunhm becimse she can’t remaember it from*one
v . day 1o the next, we ought to examine what we've been doing. Have we

been teaching this skill tp Mabel in the same way that we taught it to
. . *

~
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leving, ]m\lm and Clyde, who quic klv Slll(l('('('(" l)ul we give Mabel
more ime, more prachice. more’encouragement? Have we tried to find
a miemomdlue that Mabe could nseelftchively? Have we, perhaps,
mnlmnlt-tl[M.nlu 1 wath more mlm mution than she could handle? Do
we expect herto lear n the same .nnnunl of content that we prisc ribed
for tlm- rememberers” # Mabel's seeming malnlity to'remembor may

. - he m(m- a function of the way she s beng taught than a symplony of
retafdation 1t s inportant that we determine the former before we ac- « =
. teplthe Tatter as a tact of hite, -7 . ’
(]
- .‘.'\ Lln' discussion of motor le arng within the context ol reasoning is
IS

not gs much a diver stonras i may seem. While s customary to view
rescarch that deals with” motor fearning and cognitive learning as
sephrate sets ol actions, in realldife they are mterdependent, The factis
thal a certamn amount of reasonmg enters into 1he 1earning of motor
tasks . Golil's students, for example, could not learn to assemble any-
thing as ‘Complexas o ieyele brake without learming how o dis-
tipguish be lwm:,-n the parts, assoctate which part attaches o which.
recogmize when a subassembly was wrong, and remember the se-
quence of events from one day to the next. All of these are cognitive
behaviors and are important elements in_reasoning perlormance eveh
though they are embedded i motor per Im mance, .

As with the earhier studies ol problem solving tactiss, these studies
of mator performance lllllhl‘ confirm that individuals differ in the
degree rather than the kind of pvllm mance ol which they are capable;
that mtlmdu.nls vary wadely m- their” capabilitios. Fow of Gold's stu-
dents were as proficientan verbal ability or in solving soc mp('lsnndl

© problems as they were i performing ¢ erlain well l.mghl motor tasks,
Al the othe dxtreme, therie are nuhvuluals who arp outstanding in
ther .|lnhl\ to solve complex problems but who are, at.thessame time,
motorically mcompetent. “They whiz thiough the Times crossword
p(w.'/.l( rapgdsdile thenr income taxes aceurately and on time, but do all
_sor ts of damage to thémselves and their surroundings in the course of
“hanging « picturd. _ v

’

" ‘Task Analysis

One need only 6hserve the Clarkes, Gold, @ Counor, and others in ac-
tion to find thal lhv key to their successful Maching of mglor tasks is in
the way that the tasks are planned and stenctured. Task analysis is the
first stage. It ullnws the teacher to know what has to be done, in se-
quencefone step al a time, Sequences of events are then planned in
logical and psychologically based steps, The distance betwoeen steps.
and the amount of content to be mastered at each step are tailored to
the charpeteristics of each learner. Since the steps afe flexible, a
teacher may alter them if first estimates of a student's abilities are in
orror, Thus, if the amount to be learned at each step proves (o be tho
. much for a stident to mangge suceessfully, the amount is quickly

o
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redudced and what was originally planned as five sequential steps is in-. Y
treasee 1o seven oraf necessary, ten steps. The opposite s true when a
student’s abilines have been underestimated. . :
;¥ ¥ ' :
Rewards

»
<

- The success factors, likie the teaching plans, are carefully structured in
the accomplishment of the motor tasks. Whether thiry are called riin-
forcements, rewards, contingencies, or satisfiers, they are an” impor-

! tant partof thecteaching enterprise, Ihe nature of the reward i L legs
impprtant than how much meaning ‘it s 467 Thwdndii ual learner,
7 Some lu.url‘u'rs_lnuy be fully satisficd by the results of their efforts; they
do not need the approval or confirmation of others. Other learners
may require nothing more thae the good feeling they get when spme-
oneamportant to them shows approval of their efforts. Still others ay
prefer a privilege or concession: time to engage in a pleasurable ag- |
tivity: Others may be impressed by some kind of material reward,
such ag a sweel, a coin, or a plaything. .
Heber (1959) had two groiips of retarded porsons rank an array of
prizes according to which cach preferred most to least. Both groups
“ were given the same motor task to perform, One group was promised
) the prize they most preferred. and the other group was promisad their
least preferred prize, Predictably, those who were promised the prize
they preferred most worked more rapidly than those promised the
prize they valued loast. When the conditions were reversed. the fast
workers reduced thew rate of work while the formerly slow group
spetded up considerably, . . ' -
Thosimportant fact io kogp in mind is that while teuchers may feel
they “know what is bestf Tor students and should therefore determine
c what fewards are appropriate, it is what the individual student value
' ot needs most that will be the most powerful reward. At homd,
children make this message clear and befuddle their parchts wi
they discard an expensive toy and play instead with the box it came in,

While improvements in motor performance are far more visible

than improvements in cognitive performance, this does not justify the
view that motor and cognitive learning are separate enterprises, vach
with its own discrete set of strategies and tactics, Instead, the fact that
they are often interrolated in-problem solving suggoests that much can

" be learned from studies in motor learning about tactics that can be ap-
plied to the teaching of cognitive skills,

SUMMARY OF RESEARCH ON REASONING

~ - Research and expérience suggest the following points about the
. reasoning abilities of mildly retarded sty nts,

.

I. While mildly retarded childron and adults have always neodaogl the
ability to reason in order to solve overyday probloms, this need has

o
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« been dramatically underscored by changes in schpol and ¢om.
nuinty situations brought- on by lingation and legislation. Successful
namnstreaming. {for example, does ot depend exclusively “on

"acadimic skills and proficiencies. Mildly retarded students in gogua-
lar classes need to partcipate in a broad range of activities requir-
g collaboration and choperation with their classmates. Their
dhlity to do so successfully often depends on how well they can
enteranto problem golving situations and classroom activities that
requirs more than the abnlity to read and reckon, ~
WHile it isciportant that these students learn academic skills to the
best of therr abilities, it1s equally important that they learn tactics to

- helpghem capitalize on their reasoning ability. Studies show that

mildly retarded students are respousive to instruction in tactics that
imprpve.reasoning abihty if instruction is corfsistint, orderly, and
matched to individual students’ lcarning styles.

3. Reagoming ability is not confined to cognitive activities. Motor learn-

ing [;uquirvs reasoning ability, and the procedures that teachers use
to p{omntu motor learning are often apgpropriate in teachyg yeason-
g skills. Among thesearcask analysis, prescription of the amount
of lrarmng al cach step, constant assessment of student progress
auul revision of the-steps as needed, and appropriate reinfqreegaent
usthr whiatever has value for the leatner, ® _ T
Mudly retarded children, like all children, have acquired whatbver
. reasonmg ability they possess, What often sets them upau'qu.r()in
other children jire their limitations and not their inability ta per-
form. Thus, havinge acquired or learned  whatever reasoning
“abilities they exhibit, they should be able to improve them if they
are taught how 1o employ the necessary strategies and tactics to do so,
1 : -

<




2 Strotegies and Toctics

[ %

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 retarded stu-
dents improve’ their reasorting skills if these skills are taught in
systematic and logical ways, and if the strategiag and tadlics used are
consistent with sound principles of learning. Since the terms

_ Ustrategies™ and “tactics” are prominent in the educational lexicon, itis

important to distinguish between them,

SnJutngi'ns are formulas. for "rm\soning that are generalizable across
braad categories of problem solving behaviors. Without intending to
oversimplify the extremely complex nature of,sfru!(rgies. the position
taken in this monograph is that all problem solving can be subsumed
under three types of strategiesg rote, inductive, and deductive. Tactics, -
by contrast, are viewed as individual procediires that are used to meet
specific teaching objectives. The major attribute common to strategies
and tactics is that they both contribute to problem solving. The
difference between them is seen in the scope of their application.’

y ’ A

. SWRATEGIES | | p;

Rote Strategies

-

Using rote strategivs, probloms are solved by way of remembered in-
formation, This type of problem solving appears to be almost mechani-
cal: Having learned certain facts, we are able to apply them withdut
obvious thought. For example, the commuter, asked the cost of trayel
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by a stranger, quickly States the correct amount, The hi‘slnry'sllulmﬂ
nanies the thirteen original colonies at his teacher's requast, and the
“ woodworkeN having insertad the screw. twists the screwdriver in a

~clockwase divection i ortder to set it firmily. .
The keys 1o applying rote strategics are (a3 thi: scope or number of
. tacts. learned and their relevance to day todgy problem solving, (b) the
<+ quality of learnutg and retention of the facts: and (¢) the aceuracy of -+
the problem solver's perception of the problem, gnd his pr her ability
to draw on relevant informition, .
. lndu,Jct‘ive Strategies ‘ T '

Inductive gtrategies make use of both ficts and concepts. As reasoning
pl‘l)(:(r(“l;;f(':% inductive strategies proceed from the specific to the
general, In practical terms, the process begins with the acquisition of
facts and concepls! proceeds to the assembly of facts and concepts to
arrive at o generalization (rule or principle), and terminates with the
application of the generalization to broagler set of probleme®

o

¢

To illustrate, Tet us uss‘unm that we have to get from one end of
Manhattani to the other, but we are strangers visiting New York City
for the first time. Wy could not be expected to know much about traffic

: or distance or how these yi:lnln to travel time. All we start with: is the

knowledge that we may choose cither walking, or taking a bus, sub-
way. or taxi. We also know that we do not have an infinjte amourdt of
cither time or noney, so we put walking and taxis usi({(:' as options,
Now we look at buses as an alternative: among other{ facts, we know that
buses are surface vehicles. As such, they could getinyolved in all'kinds of
traffic slowdowns. Even if that didn't happen, they must contend with
tratfic lights and controls, Subways, by virtue of their site of transport,
are not prey to such delays. We don't know if the cost of a subway and
bus ride s the same so we ask a passing New Yorker, He informs us
that the fare-is the same, We infer fgom the information we have col-
lected that the subway is our best bet, and we decide to take it. When
.wereach 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 time, '

This illustration of indudtive thinking followg a logical sequence in
which the individual collects the information needed 1o solve the

. problem, acts on a decision, and then verifies that the dn_gisinn was ap-

propriate. I’ Chapter V. an inductive teaching strategy is applied to
this same problem, ' o .

The success or failurg of indubtive strategies is determined hy two
inl~'mlulud conditions. First, the problem and its elements=-facts and '
concepts—must be within the learner's range of knowledge; they must
be in the learner's knowledge bank, The individual must be able to
recognize @ problem, and must have the langugge. and prior ex-
porfinces that constitute problem solving tools. Second, thesteps in

g .
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. the problem solving process need to be developed so that they build
upon vach other in a logical* sequence; cach_added it of J(E&ll‘ilil‘l",
should expand the leagners knowledge bank. ‘the use of a rahdom
progression of steps_gan defeat the objectives of problem solving.

" The developmental” progression of, inductive strategies is helical
rather than hinear. Since we are continuously learning new facts and
concepls, we are gonstantly auldil};i o ur knowledge. banks. These
newly learntd facts and concepts help us to arrive at “new” rules and
principles. As we increase our repertoire ‘of rules and principles, we
also inerease the possibility that we-will heé*able to solve probleins
using (_ll/(lu(:lm- strategices. '

’
.

: . ‘ . *
Deductive Strategies
v C » .
¢ Deductive  strategies  are ;)1‘()(:(:ill||‘allly the opposite of inductive
: strategies, since they proceed from the general to the specific. Usinga

deductive strategy. once the nature of the problem is understood, the
learner selects froh a veportoire of rules and principles the one (or
more) that appliesand- usesit to solve the problem. For example, hav-
ing learned inductively the rules and principles forgetting along with
‘()”](‘I;S” in the classroom, the student can apply them toward the same
. end on the playground, or in a classroom in another school, or at-a
- scout meeting. The New York City travel example can be used to il-
- lustrate this point. Having learned that the subway is generally a fast,
reliable, and inexpensiv to travel, if we found ourselves in San
Francisco and wanted K¢ 1 lower Market Street to the Mission
District, we might quickly deddceThat BART will get us there faster

than the bus. ‘ _

Clearly. deductive reasoning is a more “mature” behavior than in-
ductive reasoning. since it can only be applied after certain rules and
principles have been thoroughly learned. Only-then can they be drawn
upon casily to solve problems in what appears 10 be an.aimost
auiomatic way.

' CHOOSING AND USING THE STRATEGIES
q4

The three strategies may. be viewed as formulas for solving problems
in all icademic afeas, and in personal and interpersonal areas as well,
They'may be used regardless of the content that forms the basis of a
problem. With_this in mind, our officiency and. effectiveness as
problem solvers are determined by the extent to which we approach
problems in a logical and systematic way. Similarly. the extent to
which*we teach mildly handicapped gtudents to reason in logical and -
systematic ways will determine, in Iué;n part; how sitccessful they are
as problem solvers, : .

The preceding discassion stressed how strategies relate to reasoning
as a problem solving behavior without clarifying the role of teachers in” -
this process. No matter how teaching rdles are defined or described®it

™
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1s evident that l( ac hing itself s a pmhlt m solving be h.lvun Teachers
muslt set objee ves for students’ lear ning, ‘They must dedide what they

4

_ G g \yl“ teirch, to meet thetobjectives, and what materials lh('y will use to

. -} pl()nl()l(' learnmg. Teachers niustalso de cide hnw stude lls will par--
- SNTTE rp.ll(- 1 the lear ung .experience, Finally, teac hers msl assess

; whether or not the objectives they have set have been cefichad. These

o are recarrig sets of degasions that must beguade by e hers.
- ol the least ol these \{xlsums is (l('Mqun;., whic h teac hm;,

| leacher’s objechive that the students will learn colornames? Clearly, a
* vote teachuggstrate gy 18 indicamd, Does the teacher want the students
t W“‘ln conce ptu.lh/(' ih(' principle of place value as a preliminary step to
*learning carrying” and “horrowing? The word conceptualize elimi-
'x . nales consideration of using a role stralegy. Is a new principle to be
.. learned? Is the goal to have the students generalize the principle? If so,
al inductive teaching stralegy will serve bost. Is the teacher's objective
. to have the students expand their knowledge about their community?
' Smee expanding means enlarging on already learned rules and prinei-
_ples, a deductive teaching strategy will probably be most effective,
Teachers are concernéd wih more than simply delivering instruc-
hon. They are also sansitive to such factorsas their students’ motiva-
lion to fearn, self concept, and the like. The question arises of how
Sleaching behavior affeats these factors: /\um(lm;, to Flanders (1968) -

* and others, teachers aré probably fir more powerful model§ for stu--
dents” behavior than theyefealize, This being the case, it is not unlikely
that teac h( l‘»'lll“ ience students” feelings about: learning and: about

" thgpse [ves .ns learners by lh(- wity they relate to students in the course

- : of instruchion. How they Telate 1s readily apparent in the behaviors
. Aypical of cach teaching strategy.
N In rote teaching, for example, the teacher decides what s to b('

learned, tells thesstudents what is to be learned, prescribes practice,
chicits evidence of learning, and tells students when they are correct of
incorrect, Roles are elear; the teacher is the actor and students are reac-
tors. There is little opportunity for students to participate or to think in-
ependently. ’ )
wuetive and deductive teaching strategies, on the other hand, pro-
<videNy different set of roles for both teacher and students, Often, the
teacher (‘m S0 arrange experiences that students sense the proﬁlv
withoutywert leacher help. Instead of telling students what needs to be
learned, the teacher elicits this information or purli{:i;}ulus with the stu-
dents in generating it in order to solve the problem, Students have up-
portunitivs to promote their own learning and to ‘participate at every
step in the problem solving process, They may also participate in
evaluating the quality of their solutions and in generalizing rules or
prim:iplns.husu(.l on what lh('y huvv learned. In other words, lhc
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, that responding yields dual rewards: one for responding and par-
icipatmg, and another according 1o the appropriateness of the
response. Even if students respond jncarrectly, they receive approba-

e < hon for having trigd. | ' '

. Shy. withdrawn, or “failure avoiding students are only in the -

. Limelighwhen the teacher teels they are r'(!mly. In the meantime, they

are nhsnrvmg'li&r mterachions between the teacher and more respon-
sive classmates and are in the midst of learnqng situations rather than
beink isolated, as is the case in most teacher directed transactions.

Docs this mean that rote teaching is “bad“and inductive and dedue- .
hve teaching are “good”™? Not at all. As noted earlier, rote teuching is
most effective when the learning and retention nﬁl'm:ls are the vbjec-
hives. Indyetive and deductive teaching are most effective when learn-
ing, retention, transfer, and generalization arfe the objectives. What is
‘ “good.” then, is selecting teaching strategies that are consistent with
the instructional” bbjectives to be mastered and that, will get the job’
done efficiently and effectively, ' .

Of the three teaching strategies discussed. the focus here will be on
in(lu(:liyv'luau:hing for the following reasons: (a) teachers are already
well versed in rote teaching strategies, and (by studies on the reasoning
abilities of mildly retarded studends indicate that these students are al
a “rule and ﬁrin(;iplu accumulating stage™ for amost of their school
years. Thus. experiences with inductive teaching and learning gre
needed from schqol entering age forward, . .

p ~ However, before the discussion of inductive teaching strategies pro-

ceeds, theMse of tactics as teaching and thinking tools will be dis-

cussed briefly ‘ )

R

-

TACTICS

Teacherssand résearchers have had inore experience with teaching
“and problem solving tactics than with slrnlugim\;\ Recent publications -

v 'ru‘;;nrling on studies of teaching:effectiveness (Pelerson dnd Walberg,

1979) and on teaching styles ((Gage, 1978) deal more with tactics used

»  in teaching than with any other aspect-of the educational process,

N While the literature desceibes g broad tange of tacticd including
¢lassroom management, psychosocial development, and problem soly-

“ing tactics, this discussion, will be limited to problem solving tactics

, ~used gin prior resgarch because of their d(:mnnslrutc(_l influence on

, Wing. Only a publication devoted to the rich and productive array

of tactics available ta teachers could begin to do justice to this topic,
Earlier, strategies were distinguished from tactics by the statement .

y that strategics are formulas for approaching problems whose results

yield rules or principles that may then be applied o a whole clagsef

, similar problems. It was also noled that strategies are situation

< free and Gontent froe; they may be used in every arca of inquiry. Tac-

-~ ties are wore situation gpecific, Thus, the toacher must seloct the tactic
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or tactics to be used according to the nature of the students abilities
and the pmhl('m to be solved,” 3
Teachers must be caveful observers of the pmhlvm qanuu, tactics:
used by their students. Studies gve showit that some retarded stu-
dents h.lvv problems atténding and observing, Some display llmltvd
abilities to clussify and mtt»;.,oruv fagts. while others have never
learned way to substitute, trade, or exc hun;,v things that they have for

-

“things that they want. There is considerable research to support the

notion that these tactics can be learned. to some degree, by most
retarded learners, Once basic tactics are learned, vthe students are
ready to learn more complex tactics and the conditions for their use,
and to evaluate thew effectiveness,

Examples of more complex tactics inc lude: brainstorming and plan-
ning. Bl.unsmrmmg was a tacti¢c used by. Ross and Ross (1975) to pro-
mote reasoning abilites of mildly retarded children. This tactic is
effective when the objective is to discover new ideas or new ways to
cope with an issue or problem, particularly when it is clear that con.
ventional techniques are ineffegtive, inappropriate, or, for some
reason, undesitable. A difficulty in using brainstorming tactics for
problen? solving is in reaching consensus on which of the many fregh
wdeas will be .ulnplvd Further, brainstorming is not the ideal tactic in,
all situations: "Knowing when to brainstorm is critical, This tactic
would not be indicated, for example, fo solve crisis problems requir-
ing immediate and direct action, It is important, then, not only to teach
a problem solving tactic thoroughly, but to link thv tactic to the ap-
propriate conditions for its use. !

Parenthetically, brainstorming is an' especially difficult activity for
same retarded children. Some rescarchers feel that this is because.
retarded childrer are ndt very creative, However, Tisdall's (1962)
study showed thit retarded students matched the perfformance of their
nonhandicapped peers in creative thinking. To disregard this type of
information in favor of retaining stereotypes of retarded persons is to
run the risk of underestimdting their abilities .ln(l of lowering expecta-
tions for their performance,

Planning is #hother important tactic that contributes to problem
solving. All planning requires the individual to take the time, before
asting, to think through a problem, takmg into account what mighthap-
pen at every step, and to anticipatd the outcomes of different sots of ac-
tions. Planning may be applied to problems that have either a specific

'(lvsnvd result or an array of u(u'ptuhl(' alternatives. Examples of the

former include planning for a picnic or how to raise funds for the
United Way. Examples of the latter include planning for a vacation or,
more dramatically, for retirement. 8he quality of planning often’ corre-
sponds directly with the guality of the result.,

Learning how, why, and when to plan needs to be viewod as a
preliminaty step to action if it is to be mere than an intellectual exer-
cise, Experienge sKows that gimply knowing about planning will not,

~initself, lead to better problem solving, Estate planners are among

LIS
_ 16
v ¢



S ' I s
those who die mlestate, the®Internal Revenue Service office has ils
shave of tax specialists. anxiously milling around its offices op April .

15, and large numbers of mtelligent people may be faund in line at the

; . vehicle indpection station_on expiration day, ~ +- ¥

i ‘The key. ™ Lusing planning tactics with- gildly handicapped .

. ) youugsters is to N:*gu;h them toYake the time to think through a prnhlc_n})//

- i an orderly way beforethey act. However, if lessons.on planning are o

' to be effective, they, must provicde opportugities for sh_'l'&‘nnls to act on
their plans, to evaluate their effectiveness, and Yo discuss what
changes. ifany. might iniprove them=Caretul and realishe planning by
the teacher is needed to accomplish this type of activity,

Teachers also need to (Icvuh)p f%uhl.mn situations that gradually in-
crease the demands made on students, This. too. requires carcful and
realistic plunn‘ing_ Equally inportant, téachgrs need to devote a regular
portion of classroom time 1o teachingand using problemn solving tac. -
tics. Rouse (1965). for example, used daily lessons of 30 minutes cach
and the Rosses prescribed instruction for four 15 mingite legsons cach
week The fact that both studies showed that refarded students gained
significantly in a period of only 6 weeks should enphasize the impor-

“tance: of building problem solving activities into the normal routine of
the class, ' - - -

From this brief discassion, it=sshould be clear that problem Solving

~ tactics that are useful for mildly handicapped learners are neither ex.
otic nor special; they are everyday commonsense procedures. For the
retarded student, however, itis necessary to teach the tactics directly
and intensively. Further, the tactics must be applied to the types of

. - problems that have meaning and importance to the students,
.
* ’
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-3 -fDisc;ovérg'-tType" Inducﬁ_ti\'/e'""
. Strotegies’

-
?

- ’ 3
‘The review of research op problem solving strategies in thé Handbook
of Geperal Psychology (Wohnan, 1973) Panges from strategics that are '
peculiar to én individual to highly organized, logical systems that can .
. M used by anyone who learns how to apply them, *
4 ) ;

INDIVIDUAL STRATEGIES' -

v '\,Whilz;.‘indiv'i(']ually'duvishd strategies are provocative and interesting,

they generally work best for the individual who concéives thein. Some
Are so esoteric that.they defy’explanation. Others are so complex that
they dre costly inchoth time and effort. Sometimes they aro so in-
genious that only the originatorecan fathom the convoluted reasoning
that results in problem solving. !~ : .
' Thergiare, however, important drawbacks in relyirig on most mildly .
retarded learnets” devising théir own ‘problem solving strategies, For
one thing, the tehchgr is placed in the role ofifeactor since the student
must show some- evidenco of g problem solving style. befare the
teacher canebegiin to act, For anothier; the teacher needs to he ables to
discern the style and ascertain whether ornot the student is using it in
a systematic or random manner, Multiply the demands made on the
teacher by the number of students in the class and you can see that thig
approach 10 teaching problem solving is both time consuming and in.
. efficiont. . " - -
' ' Nonétheless, individwally devised Btrategics may be valued for what
they rgveal about the student who ases them. They are signals to the
twacher that, in some way, thmugh modeling, trial and error, or
directed instruction % stutient has worked out a system to cope with
problems, * . i '
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' GENERAL STRATEGIES

I C O Teas m.‘l's need not wait for students o demenstrate a plnl)l*m solvitig -
style before they act, Research shows that reasoning is an acquired

skill. Tt follgws. then, that teachers: can take the initiative to develop

¢ Seytrehents’ problem, solving skills®in much the same way -that they
develop .sklll.s_l_g the three Rs. It is important for the teacheg 1o
establish a clunate m the classroom that facilitates students’ learning
- ((unl phgetizing reasoping skills. "L achieve this, the leacher needs to
o schedule problem solving activities on a regular and _predictable
o« basis. to establish mutual trust and resppet in The classrobm, and to

. - capitalize on the mterests amd experiencey of students, )

The condent for problem solving aclivitibs may be drawn from the
many facts, comMyepts, rules, and principhssAhat are the tefhdations for
sound pe IS()Ilimln(l mierpersonal growth, as well as from academic*

. o cortent. By using content that has relevance for the students in their
daily lives, opportugities are always avaitable for them to practice’
reasoning skills onet they have been learned, The importance of using
activities that are relevant to the needy, interests.and learding charac-
leristics of mildly handicapped learners cannol be uhderestimated. It
18, perhaps. one of the strongest motivators for learning and for ((‘luln- :
g whal has been learned. | *

Previously, two systematic strategics fnl reasoning were discussed: ®
mductive and deductive strategies, Il was pmnlml out that an inductive’
sfrategy is most ¢ffecteve’ when we have (a) it problem nn(lu(l)j an array
~of known facts that relate 1ig some way to the solution of the problem
. but (¢} lack knowledge of fhe principle or rule that underlies the type
of problem with which e are confronted. Deductive reasoning, by
contrast, was describes] as problem sntvmglh.ll departs from a known
principle or rulg that Helps us (a) to assemble the facts availatile, (h)to
. hypothesize, if necessary, about missing facts, «and (¢) to arrive at a |
solution, hnllnwnu, these actions, we are in a positlon to verify
whether or not we chose the appropriate principle or rule {o act upon.
Thee problem of graveling from one end of Manhattan to the other is
an example of usfg an inductive strategy. We were able to eliminate
‘walking and taxig because wesknew that we were pressed for time and
money. Pulting Jogether what we could induce about the sinilarities
and difference in the types of public#fnsport available to us, and the
conditions 6T travid_pecullar o cach, we decided that the subway
would be the belter way to triwel, Once we arrived at our destination
we verified that our decision was the appropriale one, 1 this way, we
~solved our problem and learned a prinddple governing tgavel in cities
where similar alternatives are available. Using a dedu tive strategy,
we showed that the principle learned in our Manhattan travels was put
to use whenswe faced a simildr pruhl('m in San Francisco, ,
- Daduttive reasoning is, more often 'than ndt, a guicker and more
~facile strategy, However, it um be used effectively only if the prohlom :
< solver Ras the nec essary prm( iplos ggd rules stored in his or hot " ...

g.‘ - , u?“{\’f" . - ‘
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. knowledge bank, an attribute usually associated with the acquisition of
experience and-matunty Clwarly, then, inductive stralegies are more
elementary: they are the fipst stage in developing students’ abilities 1o
solve problems n sysh'mﬂg:\:vilyr;f Induchive stratigies provide stu-

' dents with learmng experienchs from which the roles angl pl'f'n(:iplns_-
. o required tor offective deductive reasoning may be acqilfeed. This is
' not ta say that deductive reasoning must be delayed until many rules -
oand prancples havé been learned, but that o will probably take time
and many, experiences m the mductive mode before deductive reason-
my h(-(:nnu-s' a4 student’s primary problem solving strategy,

The remaindeg of this monograph will concentrate- on induclive’
strategies from the viewpoink of classroom teaching and learning,
Three nductive sirategies wall be described with focus on & specific
. mductive p_rnhl:-n_ysnlv}ng strategy that holds partjcular promise for

- use wgth mildiy h.unlu:ﬁngwl learners. Some pertinen? rescarch and ity -
o mmplhicahorts for teaching and learning transactions in the classroom
v will he discussed. ) '

- There are three general strategies of induclive teaching and learn. .
ing: (a) Discovery (by Guded Discovery, and (¢) a Logical Inductive
strategy Whale there are numeroas variations of these strategies, lh(:
‘three remam distinct as systems for leaching and learning, Most nota-
bly. the strategies may he distinguished by the roles accorded 1o
teacher and student. Ths chapter discusses discovery-lype slra'llugi(!s

. - and the next chapter concentrates on the Logical Inductive stralegy, .

Those who formulated and” promold discovery-lype induglive
strategies did sg wath nonhandicapped and often gifted children in
mind  Morcover, the contexts from which these strategies emerged

( were, more nl'lm! than not, mathematics and the sciences, These observa.
* tions do not reflect negatively on discoverytype stralegios: instead, they
show that these strategies have boen somewhat limited in their applica-

hon - : ’ ‘

I

DISCOVERY STRATEGY . | L

The hscovery strategy s o philosoplic and psychologic reaction 1o
traditional teaching methods. THose who favor Discovery soe il as
way Lo get teachers to stop lecturing at their students. 1t is viewed as a
way o acgheve a better balance between the roles bf teachers and sty
“dents y democratizing !hu instructional process”in the classroom.

Wh‘hnrv Is widespredd agreement, on the vithie of the Discovery
umllu&l and on the fgetthat itis inductive in nature, there is litke agree-
o ment about preaisely what it is and how it is to proceed inethod-
ologically in the classroonr. Shulman and Keislar (1966) presented an
wrray of papers that attempted 1o specify the elements underlying the

method. ' . ‘ )
Muny terms have been wsed in the attempt to define Discovery.
Some quthors liave veferred 1o this mothod vartously as activily learn-
ing, free experimental techniques, or example-rule strategios, Morine

21
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L and Morine (1973) elaborated the toncept to describe the following
types-of Discovery: semideduactive, structure, m(lu(llv/ open induc-
tive, and transductive, The niain theme in the  literature has
emphasized a method of instruction where teag her-student interac-

. . tons culminate m the student’s vv:_,lvmg a solution to a prnhlmn ragher

than being told, the‘answer by the teacher

. / L As Glaser (1866) characterized the process, itis a 1('|dlIV(‘|y unstruc.

luu «| instructional sequence amdl, therefore, relatively unguided by the

, .+ teacher. The expectation is thabthe Discovery method will permit stu-

dents to mmpose their own struc tureand order in dealing with a

| problem. This, however, allows stydents 1o pursue lines” of lhuu;,hl

that may lead to dead ends or Illlsl('(l(llll},, conclusions, To put itanother

way. using the Discovery method opens the door to trial and error

learning and, as compared with more conventional methods umndgml
by teachers, has more potential for error.

Some eduaators find appalling the notion of a teaching method that’
literally provides opportunities  for learners o make  mistakes,
Nevertheless, it is a fact of life that trial and error learning is some-
thing we all experience m the ordinary course df events, While we
strive to nnimize thi guesswork inour day to day problem solving. it
would be safe to say that all our striving has yet to produge completety
errorless days. The pont is that making errors dogs not necessarily
result i dreastic or traumat r; consequenges. Most of us not only sur-
vive our errors but pven learn from them what not to do in future simi-
tar sifations . The ssue, then, is not so much that Discovery allows op--
portuntties for the student to make errors as itis the learner’ 8 ability to
) cope with nustakes—1o tyke ereor in stride and {o persist in explora-

hion.,

’

From the te ulh('rs perspective there are two issues o be con-
sidered. Fiest, there is theematter of time, With the many activities that
need to be accomplished during the school day and through the school
yv ar, hpw much time can be devoted (@random exgloration? Can the
acher wail days, ‘weeks, months for an important discovery 1o -~

mnlvw’ Is there a point when the teacher must call a haltio dl%nvvr‘}ng
m order to miove on to other subject matter? Second, there s the matter

of the teacher's own needs for a sense of ace mnplu—.ﬂmvnl and closurd,

Is there a point when the effort expended in the quest for discovery
transtends the value of the discovery itself? These questions have
arisen often enough 1o raise doubts about the morits of the unslruu .
tured nature of the Discovery strategy.’ .

”

' tou
GUIDED DISCOVERY STRATEGY D

.

The Teacher's Role ¢ o

Rathet than surrender all of the poteiiial insguctional gains, an ullnr-
. native was proposed in the: form ‘ofsGuided Discovery. Gagné and ..

4 \)‘ . . 22 . V,
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Brawn (1061) poimnted out that Guided l‘)isuuvury provides students the
opportunity to speculate and search for relevant facts uml'(':nm:npls, {s
with Disepvery. Unlike Discovery, however, the more ('l'u'lluu‘(lis'h hy-
potheses ave chnnnated through teacher gnidance and the range of stu-
dent exploration 15 “Somewhat reduced. Thus,” Guided  Discovery
differs from Discovery i that the teachoer enters o students’ ex.
plorations when a cue wall help them to avoid a conceptual cul-de-sae,”
or when calling theie attention 1o u‘mis'imd(:rslumlulg or misinterpreta-
tion of facts wall alert students that they are moving i an unproductive
direcion: Weimer (1975) discussed o very, different view of Guided
Discovery 1t was his contention that in Guided Discovery the teacher

organizes and/or structures the learming event in some preseribed .
order to mcrease the probability that students will achieve a particular

. - .
learnig objechive Y

We maght anfer from Gagneé and Brown and from Weimer that
Ginded Discovbry 1s a compromise with the intent of the Discovery
strategy. but this 15 nol necessarily the case. The rationale for the Dis-

. covery method s 1o democratize the teaching-learning transaction by
actively involving students in problem solving activities ju tha
classroom. In the process, students’, reasoning abilities would be
stimulated. Students would benefit from experiences of involvement
from Which they gin a sense of accomplishment, Toward these ends,
the Ihscovery method preseribes unstractured procedures that permit
unlmited range to students’ explorations. ,

While*Guded Discovery is based on the same rationale, more struc,

ture 1s provided for students, Gnided Discovery takes into account that
. there s an almost wfinite amount of information available in any
problem solving situation. 1t considers that in a particular problem -
solving situation certain information is relevant to the problem while . !
wther information may be irrelevant, confusing, or (lislriu:ling._ By
using the Guded Discovery method, the teacher can act to reduce the
irrelevant mformanhon that might be given undue mtention by students.
In this way, all participants in the process save time, cffort, and
psychological wear anil tear, '

» distinguish between Digcovery and Guided Discovery methods,
let us return to the proplem of traveling from one end’of Manhattan to
the other. Using the Discovery method, the tepcher might confront stu-
dents with the statesgnt, “We are invited to visit friends at their hpme
atthe north-end of Mavhattan, Here we are at the south end. How shall
we get to our destination?” ‘The proplem, laid squarely on the students’
plates, roguires that they garve np the information that has been given' .
them and gssenible o palatable solution, : :

Using Guided Discovery, according to Gagné and Brown, the
teachgr would interagt with the students on their terms until a student
proposed an ontlandish hypmhimi.s. An examnple -would be, "Why
don’t we go to the Wall Street Heliport and hire a helicoptor?” In their
view, the teacher might guido the discussion at this point by saying
“Travel by halicopter is still vory oxpensive. Besides, is it likely that

*
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there will be aheliport near our desfination?” Those who subscribe to
Weémmer's version of Gaided Discovery would want to head off such a
proposal i the fiest instance, They might do so by providing
guidehnes atthe outset when the peoblem is introduced. For example,
they might say, "K('(rﬁ in mind that our hosts expect us 1o arrive at 6
r~ - paand that we have an average of $4.00 o spend ™ [n this case, the
Steacher has huted the scope ol the students” thinking but has not < r
K Limited their freedom to think. Some might disagree with the teacher's
~actions o restricl the scope of students’ explorations on the grounds
that'the essence of Discovery is: that it offers both the right to succeed
and the night 1o ®ake errors: that by structurmg theiproblem, the
. teacher reduces a stadent's rlg\h'l lo ¢rr. The v'i(.-w'_(:spnnsml in this
monograph s that making mistakes is & part of learning and of life.
In the case of Guided Discovery, the issue is not so much that a stu-
. dent’s right to make mistakes 1s reduced as it is that the range and
nature of explorations may he abridged. Smee proponents of Guided
Discovery stop short of providing guidelines for structuring problem
solving aclivities, il is the teacher who must exercise judgment about
how and when to structure the process. Thus, control of problem solv-
ang petivities is, nnpheitly, in the wacher's hands, Unfortunately, the
state of the artis such that thefe is no way lo know al what point struc-
taring is helpful and when it is an intrusion on a student's creativity,
Similarly, what may be an-outlandish hypothesis 1o one teacher-may
~ contain the seeds ofan important insight for another., _
A crucial " himitation 1n the, elfectiveness of both Discovery and

“Guided Discovery is the u"'h#fi'(:u of a systemalic management pro-
“cedure for teachers. In the final analysis, il is the teacher's respon-
. sihility to designate most of the learning experiences of students as in-

: dicated by e objectives for individual students and the class as a
whold, .alllhnugh relevant problem situations sometimoes cmerge that
are distimet from stated . instructional objectives. The teacher must
capitalize on these according to his or her own judgment as they arise,
Similarly, apart from achiovement test data on students, it is the
leacher who ‘must evaluate the extent to which objectives have been
achieved. Recent fegislation requirtig individual eduéation plans for

. each handicapped student underscores the importance of stating and

evaluating instructional objectives and, thus, of promoting teacher ac-

countability. . ' ]
[tseems likely that the terdency o minimige teacher munugm{mnl in
the Discovery and Guided Discovery methods is an outgrowth of at-

‘tempts to. generate and preserve a democratic atmosphere in the

clussroom, apd of unlimited expoctations for student growth emerging

from their being given the freedom to think and to explore, In the first
instance, attempts to evolve and maintain a democratic spirit inAhe
classroom have heen shown to be well worth the effort, The varly
stuiiny of Lewin, Lippitt; and White (1lmi demonstrated that teachers’

. democratic behavior, as contrasted with' autocratic or laissez-faire

hehavior, promotod (lmn(x:ml# atjitudds in their students,
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Fotallthese reasons, Discovery ang) Guided Discovery strategies for
teaching and learning have beer popular pntil recently. However, with
the rise of the competency testing movement and the carresponding
pressure on the cducational establishment to ncrease ity empHlasis on

: b “hasics,” it s almost inevidable thalt classroom activities will become
mercasingly teacher divected: How this will affecl mainstreamad
mildly hamhicapped students w\ill depend on the kinds of assistance
avatlable o the regular classroom teacher and 1o the student from
special education peesonnel

Establishing-a balanced methodological role for teachers has many
construclive features. These, however, are meaningless if we do not-
take the roke of the student into account, ‘

The Student’s Role s ' ’

Discovery, Gaded Discovery, and all inductive strategies for that mat-

ter, assign unportant and active roles to shudents: those of explorers,

. synthesizers, decision makers, and evaluators. ‘T he ability and willing-

ness of the students to participate are important factors in using these

strategres. Inabnhity or ypwillingness to participate - may vary from stu-

dent o student. Spme students may be unable ‘o understand the

problem as a whole, or some of ity tmportant elements, Others may

- ' feel- that volunteering information leaves one open o erilicism.

Whether the reasons for nonparticipation are cognitive or dffective,

*they ment attention since without the student's involvement in thé

problem solving transaction with the teacher. the lesson comes to a halt.

. Rescarch conducted with nonhandicapped and gifted students showed

that many were able to participate in these types of inductive learning

experienees to one degree or another, o '

In contrast, experiences with retarded students suggest that mosgt are

unable o egter mto Discovery or Guided liis::nvury explorations

casily. “The reader may detect an apparent contradiction with Tisdall's

(1962) research in which he found that retarded students in experi-

mental classes where an inductive method was used performed as

wellas nonhandicapped students on a test of productive thinking. Two

facts, however, reduce the contradiction. First, the inductive method

used in the study was neither Discovery nor Guided Discovery: it was

< dmore systematically organized inductive mothod — the Logical In-

ductive sll‘z}l(tgy. Second, the students were of sohool entering age and

were involved with the method from their first day in school. Thus,

they did not have ahistory of negative learning experiences, They
. were willing to take risks.

To get a better understanding of the importance of the role that stu-
dents’ prior expericnces play in enabling them to participate in induc-
tive strategies, we turn to Suchman's (1961) exporience, He attempted
to train gifted fifth graders to dovelog inquiry skills that are’important
to- participation in Discovery., Suchman was unsuccessful. He
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described the falure producing characteristics of the students as
follows: '

"
-

In a sertes of pre lulnn.u'y stuchies ol about 50 fifth grade children
whose it lhg( e was considerably higher dhan average we were
able 1o determine some of the major difficilties that inter-
fere with (lls(uvmv through inquiry. T'e beginwith, there was a
marked  lack of attonomy and  productivity,  stemming—we
beheve— from childeen's (rp( mndence upon authorities, teachers,
pmvnl.s and books,"to shape their concepts. When given new
data, or S situdhion which su¢h data were available, the
children rare ly orgamized what they had, rarely gathered more .
data, rarely vased ahd tested hypotheses or drew inferences, In-
stead lh(-y blocked completely, began to offer unsuppml('(l con-
clusions, or produced a string of stereotyped  probes that led -
nowhere Accustomed to hving concepts explained to them in
chscussions, pictures, films, and texthooks, the childrén were un-
willing or un.lhlv o plan and initiate action with the¥purpose of -

¢! discovering new “conce pts lor themselves—axen when JI the
data noc Oressary for such (Insmvvlv were available on (lvm.md (p
153) °
" Nevertheless, it would be premature to conclude from Suchman's
results that Discovery.or Guided Discovery are necessar ily unproduc.
hve methads. Reports hy ‘Taba (1961), Bruner (196 1,1966). and others are
more oplimishe. There 1s httle ('vul('n( ¢ lo support either a-pro or con
. posture at this lune. o T ’
SUMMARY, '
e t
Shulman and Keslar (1966), in summarizing a conference on leasning
. by hscovery. stated: . - . .
~

ERIC

Aruitoxt provided by Eic:

Examiation of both the exhaustive reviews of the literature and -
deliberations of the conference lead to an ingscapable conclu.
sion. The question as stated is not amenable to research solutions
because: the implied “experimental tteatment, the discovery
method, i far oo ambigupus afl imprecise to be uged

medningfully in an experimental ilivuslw (p. 191)

" Strike (1975) suggested that ainbiguities in the literature on inductive

reagsoning and Discovery derive from the confounding of twd basic
processes: formulation of hypotheses and the verification of hy-
potheses. Related to this is Wiltrock's (1966) contondion that failure to
include verification as part of the Discovery methog/can lead to rather
serious distortiong of the method's mtent. Spacifically, he noted that
teaching-loarning transactlons .can begin to resemble’s game of T'wen-
ty Questions rather than an nr(lurly protess of inquiry.

' 2“ ‘ . .




. . e
” .',:5: a “ . . .
LY . . .

From the -literature on Discovery and Guided Descovery, we may
conclude for the present that while some authorities have been per-
suasive in their endorsement of these methods, thiere is little evidence

* that the methods provide effective strategies to improve students’
reasorfing abilities. However, this does not justify gencralizing these
- . reservations to all inductive stratogies, ’ g
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* While the rationales for Discovery and Guided Discovery have megit—
the democratization of teaching-learning transactions, and the enhance-
ment of students’ reasoning abilities—it is questionable whether .
the use of these methods is+appropriate with mést mildly retarded
. ' learners. Their cognitivg and affective characteristics require the type -

»  of teaching-learning lrgsaclions that will give them a better than even™ -
chance to succeed. Studies by Goldstéin, Moss, and Jordan (1965), Ross
and- Ross (1973). Rpuse (1965), and Tisdall (1962) inditate that a
systematic and predictable problem solving approach is needed since
such an approach is more nearly consistent with the abilities &nd ex-

. periences of retarded learners,’ o '

Systematic reasoning process modals aie not new to education or to

# psychology. Dewey's concept of the scientific method of problem solv-
ing evolved, in effect, into ‘an orderly teaching-learning process
- -, designed to promote and enhance the reasoning abilities of ‘stadents,
~ He proposed five stages: ' RN e e
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 salution to the problem based on data.
5. Testing, verifying the validity of the hypothesis, e

..
-~
u
.

. v f
Others (Guilford, 1967; Rossman, 1931; Wallas, 1845) have presentdd
psychological models for inductive problem solving that indicate the
steps an individual takés from first confrontation with a problem to its
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solution. While all of these models focus on the individual, their strue-
ture and sequence permit them to he translated to a strategy for teach-
ing and learning. ‘T'his has been done in lhv form of the Lu;,,u al Induc-
tive strategy,

-

ATTRIBUTES - o

b

There are six attributes of the Logical Inductive strategy that differen-
liuly it from discovery-lype strategies,
1. The strategy, offers teachers-and studbnts a strictured procedure
for teaching-learning transactions, o'
2. While the strategy is structured, it is not rigid. ‘Teachers and shu-
dents have a number of entry points into the systém and alterna-
tives if the selected entry pojnl proves to be unproduetive: .
3. While the method is structured it is not undemocratic. The teacher's
role is primarily that of stimulator and the student's role is that of
. responder. Teachers provoke response threugh their questioning,
. Slu(lvnls 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 pmsnhlv for a student to take the “next step™ in the
reasoning process.
‘Lhe participation of the teacher at m(,h step in Ih(' provess allows
quigk recognition of students’ erfors or randomness in ressoning,
- This pecmits the teacher to intervene to reduce error - repetition
digression, and frustration,
6. ‘I'he structure odghe Logical Inductive strategy does not restrict the
student’s ability to explore. The strategy makes it possible for the
leac hvr to participate in his explorations, but teacher purhupahon
is not required. It is the teacher's judgment that delermmes when,
how, and under what éonditions involvement with the sludvnts
quest for information bh()lll(l take place.

o

The st rmvgy is not based on the premise that there is a single correct
path.to the solution of a problem or the auqmsmon of a concept. Nor is
it_based on the assumption that there is a single prvdolvrml’ue
solution: »

The Logical Inductive strategy is uppmprmlo for use in both formal
and informal problem solving situations. Formal situations .include
those wheré traditional academic subject matter. is the content of the

desson, Informal situations often arisc during studentg' free time in or

out of school. Typically, the differonce between formal and. informal

situations i3 the teacher's entry point into the process. In most formal:

situations, the teucher is instrumental in confronting students with a

problem, In informal situations, students often become sensitive to
/ - * .
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problems that are part of their own life experiences. In both situations,
. the structure of the Logical Inductive method allows the teagher to
judge the conditions for. and the point of entry into, intevactions with .
the students. - ‘

¢ oo

- THEORY

i

v

Gestalt theory provides a sound theorotical framework for indictive

* reasoning and. at the same time, an u‘rdv.l?fng the process as well, Typi-

cal of learning theories, Gestalt 'Yhunry is complex and worthy of in-

. Uepth study: this chapter will focus on those features of Gestalt theory

that are relevant to the development of an inductive teaching-learning
gy,

Learning Stages
* Gestalt theory says_ in effect, that learning follows three stages: Mass,
Differentiation, and Integration.

Mass : -

At the Mass or awareness stage. the learner i8 confronted for the first
©time with a “problem;” and finds that it consists of an array of facts
~and concepts; Some are identified immediately as a function of prior
léarning and experience. Others might be new. At this poiny, it is not

( clear to the learner how all of the elements of the problem relate to
cach other. : ' '
- . . 1 . "\
Differentiation - _ - .

ner begins to sort out the elements
| — of the Mass. and to examine how these elements are associated with
each other. At this point, the Differentiation stagé has been entered
“and the learner first takes inventory of the elements of the problem.

" Fle or she identifies “facts and concepts and ties meaning to them by
drawing on earlier experiences. The learner also makes inferences
about the facts and concepts that are new. Having identified the ele-

, ments, the learner discards those that are not relevant to the problem,
" then reassembles’the eleméngs aceording to their relationship to each
other in much the same way that picces of a jigsaw pug:zlc are fitted
together, The processes of sorting, idnnlifying\gnd reassembling the
relevent elements of the problem lead the lgarnet to a more precise un-

To cope with the problem, the léar

‘ derstanding of the problem and, in turn, allow him or her to state
possible solutions to the problem.
' ’ ' -
- Infegrafion , - ' e

As understanding oceurs and solutions are generated by the learner,
he or she is on the threshold of the Integration stage. Once firmly
’ . ) .
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d‘wur(r of the'meanings of the elements of the problem and how they fit
tagether, the learner is well into the Integration stage. At this point the .
elements of the problem have become integrated into the individual's
knowledge bank so thoroughly that similar problems can be solved
quickly and with apparent ease. -

Illustration of the Learning étages

From this description of the learning stages in Gestalt theory it might
appear that this 1s a simple pgrocess, To dispel this impression. we will
illustrate the stages, usinx,g the example of a teacher assigned to a now
school at the start of a school year. o
Many teachers, new and-experiohced, take positions in new schooks
cach year, Al are faced with the same array of problems insofar as set-
tling’in is concerned. There are personnel issues, which may include
the climate of the school, the characteristicd 6f. the principal, thg
“closeness” of the teaching-staff, among others, There are pmq@duréf
rssues such as the management of noninstrucional duties, ordéring
and obtaining supplies and materials, and policies governing field
trips. And there are problems with geography: learning to navigate-the
school. ' v .
’ As a function of their prior experiences -as students, student
= Qeachers, and teachers, all teachers will have some general expecta-
tions as they come to grips with the multitude of Rroblems they face.
What they will need s time to learn’the specifics of their new school
setting so that they can adjust tq them and eventually become an in-
tegrated part of the school,. ' v
Taking the most elementpry of the new teacher's problems, let us
look at how. Gestalt, theory bperates to help the teacher solve the
problem of lmnrning]ﬁ: geography of the new school. We will join the
tesicher as he approaches the myin entgance to the $chool and enters.

The thlgﬁ(

“"Where is my room and how is it Idcated with respect 10 important
places in the school? Where will I find\he princippl's office, teachers’

lounge, library, supply room, toilits Nheirs atd ours), cafeteria,
auditorium, et¢.?” - ‘ .

- ¢

LY

Muass Stage®
"Here | am inside the school. Cerridors go off toumy right, left, and
straight ahead A ‘There are doors leading to rooms,
which are classrooms and which are *other purpose’ rodbms. On my im-
mediate left # the school office, sothe principal's office must be close

"

by. .
Differentiation Stage ‘ b

; - C

~*I'll ask the secretary for my roovh number and lhigw to get there. Ropm

i e
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“ 142-—down the central corridor, second corridor, turn left. Here we go.
Ah_there's the library, and just beyond it is a fire extinguisher, Here's
- the first corridor—no landinark—keep going, llin"«‘g the second cor-
ridor—turn left. First room is a custodian's (:l(/)snl. Next, there's a
classroom. Across the gorridor is a water fountain and the girls' toilet;
- the hoys' is probably farther along. Room 142—here it is! There are
double doors-at the end of the corridor. Maybe that's the entrance to
the cafeteria, I'll have to check that out.
¢ "Now that | know where my room is, I'll use it as a focal point to
locate the teachers™ loungg and other placds. For now. rehearsal time,
JAf T want to get the the library, 1 turn right fromrmy room, right at the
central corridor, and watch for the fire extinguisher on the right. The
. a " library isthe next room.” S :

s

Clearly. the teachér is identifying felevant cues to lh: 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 no differentiating cues

because the texture and color were constant in all parts of the building.

The teacher will use the same differentiating process to find his way

to other places in the school. He will rehearse cues along the way, and

may give himself verbal instructions toelp him differentiate the route

to the teachers’ lounge: from the route to the supply rosm, He'll make

et * mistakes, oo, When he fakes a wrong turn, he will reexamine his cues

; to learn how and why he made an error. And he'll revise his cues ac:
cordingly. With practice. the places he visity most frequently *will

become the first ones for-which cues seem Yo fade into the hackground.

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

i

-

Integration Stage

At this stage, the rew information has bucome an integral part of the
new teacher's knowledge bank. Now he can travel from place to place
without paying attentjon g direction or location cues. In fact, he can
put himself on automatic pilot and think about professional, personal,
or gocial matters while he travels around the building. In the process,
he may still make errors but they will be fewer and less frequent, Oc-
(:us‘i't%n}!lly: he might forget a landmark, Sometimes, new ciies may be
condused with cues that are relevant tq other locatibns because of their
similarity. But, again, practice. will thto teduce-errors and, in.limp.
the teacher will navigate the school enVironment with case.

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 custoins and mores. For oxample, the

o - | 33 '
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. ¢ *
teacher will édmbine the fact that he can use the library as a shorteut to 7, ¢
the teachers' loung® with the knowledge that the librarian frowns on

~ this prictice before 2 p.n.énd he will avoid the shorteut prior to that

Hime. .

-y .

RELATIONSHIP BETWEEN GESTALT THEORY AND THE LOGICAL
. INDUCTIVE STRATEGY .

’

i N, . , ‘

-

With the mass. differentiation, and integration stages in mind, we
can begin tq explore the relatibnship between Gestalt theory and the
Logical Inductive strategy. Clearly. the bulk of the pmh!'(;m solving ac-
tivities ‘oceur during the 5liff(:rtyniulinn stage. [Uis here that the actual

" sorting, associaing, and reasgémbling of relevant facts and concepts
takes place. 1t is at the diffefentiatipn stage that a reasoning process
stan either facilitate problem solving or, if it is unsystematic, make it
more difficult. As noted earlier, discovery-type strategiesdo not pro-
Vvide a structure that- allows an organized way to deal with facts and .
concepts. A Logical Inductive strategy strycfuges the differentiation
stage by providing a logical sequence to deal with the undifferentiated

array of information found in the mass stage of a problem.

D

' !
Reasoping Sequence ' : .

Y

‘
The regsoning sequence provided in the Logical Inductive strategy
consists of five steps: labeling, detailing, inferring, predicting-verify-
ing. and generalizing. The example used earlivr, which dealt with
travel in Manhattan, will illustrate the activity at each step. iy

»
¢ . ' -

L

Labeling

[
&
. K

In this step, the elémnents of the problemare identified: When we
started to solve the travel problem, we first identified where we were

3 in relation to where we neaded to bet, Then we went on to name the
wiys we could get to our destination. We identified buses, subways,
taxis, and walking as possible means of transportation.

[N N . L]

LI <t

~ Detailing \ .

. . In this step: the identified (labelod) elaments of the problem are
described to better distinguish thém from each other..Sometimes sim-
ple details are required, for example, the tall man, In"our example,
more complex and functional “details nr(x'nccessnr\y. Buses travel.
scheduled fixed routes with-periodic stops. They are surface vehicles
affected by traffic conditions and controls, The cost of bus travel is

" low. Subways travel below:ground. While thay travel scheduled fixed
routes, subways are only minimally affected by traffic and traffic con-

v trols. The cost is the same as ridinga bus. Faxis are susce vehicles, | | *
S ‘They are nop confined to scheduldd or fixed routes, but are subject to.
5 K _ . ‘ 44 . g ) ‘
| 4
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- traffic and traffic controls. Travel by taxi is Tar more ¢ostly than travel
w or subway, quly'ng. a streot surface aghoh, costs nothing, It is
hoslower than -vehicular trayel, gyl rogghices greater effort hy the:

o k\lndividuul, : - . .
© Infesring. /' 1 : , /
LN At this Step, we are ready to propose p:)ssihl(: solutions 1o our
* .o ‘problem. As we review the data collected during the labeling sand
dzfuiling steps, we' cin begin o- stracture information and’ choose
feasible options. Given the information about buses. we can see that,
on the asset side. the entire class can gide at minjmal cost: on the
L iabitity side. travel time is not only lengthy but subject to unpredicta-
_ble deluys if traffic becomes heavy, Suhwuxs are noisy, often crowded,
And nottoo scenic, Llowever, they cover ground nore rapidly than
buses and at the same cost, Faxis, while surfiace vehicles, can chafge
divection to avoid traffic jams, They are fastor than buses and may be
sas vapid as subways, and they take travelers directly to their desting-
o ) tion. Howgever, they are limited in passenger capasi d are morcex-
" pensive, Walking is. cost-free and permits us 10 takd expeditious
voutes. Siice we need to travel a long distance, the trip Wil be ex-
ceedibgly time consuming and will bring us o our destinatioh well
, .+ after the appointed fitne, Furthermore, such a great distance may be
e ** beyond the physical capability of somie of our classmates, Qur reason-
' «  ing mdicates that taxis.and walking are not as good bptions gs-are the

“bhag or subway. So pur inferences “rigardi solution have been

t e

;‘udm:n';l-frm‘n'fnur to two. the bus or subw are now faced with.
the peed v select the better option, ‘
PR - , '

e’ »

: ., N ) . -t . . >~
A Pm_:dn;tmg-Vcr}&yf{pm:;;..' . :
A A ’

This' stepsihalves making a commitment to one solution-and then
, nvuf(mljng'ﬂlj.\"(’rffmzlivunuss of the choice. In terms of classroom”ac-
~ . tions, we want the Students to consistently weigh the consequences of
their_ degisions? Thus. predicting and. verifying arcdgught as linked
- bebaviors with cach pradiction "provoking questions about how' the
results cam h‘:__nwluumgl./ln'lhu case of our travel ptoblem, we'rccall
. from tha detailjng step that both the bus and subway travel scheduled
;. fixed routes. To settle \ ,Q;’.‘(ﬁ;qp; .we call the Metropolitan
- Framsit Authority t6 learn Whether buth forms of transpory go.to our
destination andfo get the scheduled timés of departure and arrival for
% the bus and 's;;:;yg,/_smcn both go Whaore we need to go, we calculate
"~ ¢ the elapsed M whd we are ableo make a prohability statemeént and
predjae thyt the subway is the better choice. I the course of the trip, i
we cn verify the wisdom of our cheice by comparing the scheduled

, and actual clnpgeddtravel times, © . : ‘ :
< .o+ Having rmsamrgk(!gq splution to our proklem apd having acted 'on it
ang, verified the results of our docision, we wrﬁﬁgy, for thy final step.

, N e .,L' i "'
N " I T
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Generalizing . ' '

in_this step, all of the mformation and experiences are combined in
order 1o wdentify the rale or prnciple that underlies the solution to this -
general type of problem. Applying this step to our travel problem, we
were able to use onr expetiences in Manhattan to lacilitato solving a
sinudar type of problem in San Francisco. T
As we shall see from thetescateh on the Logical Inductive strategy, -~
generahzing is the most abstract and, therefore, the most difficult step -
m the process. More often than nat, several problems within the same
problem type will have 1o be experienced before a generalization
emerges. For exiadmple, a group of mildly handicappdéd students might
have 1o plan and take two or three teips to different destinations—
where subway and bus are travel options— before the generalization
emerges that subways are generally the quicker way to travel.
Procedurally, Tabeling and detailing are data collecting steps. ‘The
succeeding sh%}s are dataprocessing steps, Clearly, the grffnt:livnn;rss
ol the data processing steps is greatly affected by the language and peor-
ceptual abilities of the students. They must have the language available
to name and describe the elements.of the problem, They also need to
understand how the clements and_their descriptors relate to cach
other and. how they are relevant to the: problem. With younger stu-
dents atis probable that teachers will have to concentrate on building a
langnage réspanse potential and a perception of how things relate to
cach other in differentsuituations” Atrol this must oceur before abstract
reasoning, typical of inferring and predicting-verifying, can be at-
Ctempted, '
To help students make the transition from data collecting to data pro-- +
- tessg, the teacher noeds to help them develop reviewing behaviors
., that they can use to constantly review labels and details as they
begin to form inferences. In this way, the data colloéted carly in
problerm solving become an information pool to be used in the more
advaneed, reasoning steps. N ) .
1 follows, then, that carly and*continuing language development and
productive reasoning nhililtvs are interdependent, Since.this is the.
s - case, teachers need to have b reasonably accurate assessmeor each
student’s vocabulapy and comprehension in order to pla problem
solving getivities at appropriate levols, If 'studetts becomg/nired in a
problem that is too complex, progress biéchmes laborious {and confu-
sion and Trustration can result, ‘Phis is not to say that evgry student
needs t know, every word or. agsociation before a problem solving
~ situation is posed. If students have o regsonably adequate language
. bast, they may be able to pick up the labels and details they lack along
the problem solving route, _ '
Sitice the final stop in the Logical Indygtive strategy, genéralization,
is pivotal to successful problen solving it is important to examine its
role in the reasoning process. Induitive reasoning has two goals; im-
* " mwdinte and long range. ‘The iminaediate gou\l‘ solving the problgm at
. . 5 3

©
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"hand; iswhat has been discussed so far, ‘Ihe long range goal. evolving
a rule or principle as an oulcome of experiences with several rokated
“problems, is more difficull to attaun, "This is purhi:ulurly true when the
mdividual must evolve the rale by principle independently,

. tn the course of our schooling and life experiences, we have all heen
o taught some rules directly. Sometimigs we may Aot understand the
* ’ why's and wherefore's of a rule (€871 belore “e™ except altor e,
> but we are neveetheless able o apply iteffectively. Few of us could at-

latn our prosent levels of functioning, however, if we had 1o be taught
direglly every rule or principle that«we act on. We have learned a
. sizable repertorre on our own. Some we can verbalize and some we
cannol, hut no matter. We can apply them as needed. )
N
Suilacly, mildly handicapped students can be taught rules and
principles. However, no jeacher or parent conld ever begin to antici:
pite all of the rules and principles that a student might need a week, a
year, or 10 yvears hence, Nor g il possible to teach all of the needed
rules and principles i such way that the student can (a) store all the
needed mformation in his or her knowledge bank, “and (h) draw
upon b selectively, according to the demands of a particular problem,
Like us, muldly handicapped students noed 1o learn how 1o reason
through imyyediate problems to increase the probability that they will,
m e, thscern and learn funclional rules and principles that they can
act on mdependently. ‘This means that they will need continnous prac-
tice with real problems and with abstract thinking.

In an important sense, the generalization step represents the ulti-
mate an abstractness. Compared 1o the precedtng steps, all of which
are rooted in the problem al hand, generalizations are more obscure,
They canonly emerge completely and assume funclional properties if
the Student is able to comprehend associations among several similar
problems and construct a relevant rule or principh:, The ambiguity
and complexity are’ f\ighlighlml if. tipon reaching the generalizalion
step, the student appears vague or confused. Questiond which need to
be asked by the teacher at this point include: Does thg student under-
stand the problem? Does he or ghe understangd the proplem, but not the
rule or principle? Is the rule or,principle emerging too carly in the stu-
dent’s experience to he recognized? 18 it so abstract that il is heyond
the learner’s: cognitive capabilitios? Or, is il possible that the stu-
dent diséerns the rule or principle but lacks the verbal skijls to state it
coherently? .Oblaining answers 1o (hese questions requires  that
teuchers constanlly ussess and reassess how they are structuring and
asking questions. Patienfly rewording questions and incorporating
cues that help students organize their thinking ¢an make the ‘diffelr-
ence. Too, the teacher's careful selection of problems and consistent
implementation of the reasoning process will go a long wiay loward
reducing ambiguity. An ospecially important result of the rust{rch on
the Logical Inductive strategy showad that students adopy the trategy
as o problem solving tool in the conrse of lsarning how to use it.

1l
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RESEARCH BASES FOR THE LOGICAL INDUCTIVE STRATEGY ;
The asswmptions that problem solving is hierarchical and develop-
mental form a’foundation for the Logical Inductive strategy. When we
say that the plnhlmn solving process is hierarchical we mean that it is

. Systemahi and that progresses {rom simple to uic u'dsm;,,ly ¢ nmplv
steps Further—<we make the assumption that information gained al
each step s necessary i order to mova (o the next higher step in the
problem solving process. We also propose that the problem solviong
process s developmental; Ythat the process is related4o the physical
and mental growth of an individual. Thug, we assume that the maturity
of an dividual plays a partan s or het achievement of cach step tn-
volved m problene solving, '

v

Children's Analysis of Social Situations (CASS)

To test the assumptions that problem solving is hoth hierarchical and
developmental, Greenberg and Smith (1974) used the Children's
Analysis of Social Sitpations (CASS) devised by Lehrer, Greenherg,
and Melmigk (1972). The CASS was adaplad from the T'est of Social In-
ference (Ed@ongon, defung, Leland, and Leach, 1970), a tost designed -
to measure soctal compelency and adjustment skills of retarded adults,
The GASS included 15 prctures of individuals and common objects
arranged ma variety of social problem situations. Mildly retarded
children,ages 6 10 12 years, were asked to respond 1o the same seyies
of questions about cach pictare. The guestions were designed to elicit
“the child's version of what was happening in the picture, a statement
about what mmght have led to the situation, and a prediction of how the
situation might'be resolved, The children's wspm\sgs demonstrated

*thew abilihies o label,“detail, infer, pretlict, and, 1o a lesser extent,

) generalize anformation about each of the. pictured social problem
situalions. .

. Greenberg and Smith's résults confirmed the assumption that there
15 o Mierarchy of steps in the Logical Inductive strategy for problem
solving, They found that mildly retarded children needed to he able to
altach correct labels to things and people before they could pr()vi(lull‘m-
levant details about what they had tabeled. For uxm?pln, a child
needed to be able to identify an objeet as a ball before? the relevant
detinds “round. green, big” could be clicitad, Similacly, before-the-
children were able to make inferences about the problem gijuation,
they needed the information gained at the carlier steps of labeling and
‘detailing. The ability to predict was basedron success at the lower steps
in the Togical Inductive steategy and the ability to gvnvrnllm relied on
competenae at all of the preceding steps. :

Thig progression of interdependent actions is not unlike the axtom,
“Ynu have to crawl l)l'fnr("ynu can, walk, and walk before’ ()3‘ can
run.” It scems that a -mwlm principle applies: Success at simple ac.
tiony furms a foundation for attempting increasingly more complnx
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qactions, 1f this is so, the developmiental nature of problem solving
should also be supported. A , '
To determinewhether or not problem solving is devel ymental, the »
rescarchery examined how the children's ages related to their perfor.
. nanee at cach problem solving step. They found that 6 and 7. year olds
were able to provide labels and detals for the pictured situations but
were unable to respond at the st’u:(:uml‘iugly‘_mnr(! complex steps, In
contrast, the 11 and 12 year olds were able to fabel. detail, infer, and
predict aboyt the pictured situations, However, only a small number of  »
the oldest students m the study were able to make generalizations.
Thus, sapport was found for the assumption that problem solving is a
developmental process,
¢ As they had analyzed the reldionship between age and performance
using the Logical Inductive strategy, Greenberg and Smith also eX-
antined the relationship between measured ntelligence ane problem
‘ solving p(.-rfnnn'qm:(-. Numerous studies have reported a significant re- |
lahionship between 1Q and reading, Perhaps for lack of more complote
mformation there has heen a tenidency to generalize this relationship
across all types of school performance. The researchers found only a
snall relationship between measurod intelligence and mildly retarded
fearners” performance using the Logical Inductive strategy, ‘Thus, the
fact that 1Q and social problem solving are less well related than are
chronological age and social problem solving suggests that sweeping
, generalizations about the 1Q as a predictor of all types of school perfor-
. Mance may be unwarranted. .
In the course of testing, the rescarchers noted a chimge in the test
behavior of the children, As they became more aware of the question-
g sequence, the children began to anticipate questions and to give .
more complete answers, Their performance improved, The “ex-
antiner’s role dimimshed as the children's role expanded (l:lring the
testsituation. [tappeared that some mildly retarded learners were able
. to detect the Logical l_mlu:ﬁivn strategy and to use it independently of
the examiners.guidance. Thus Greenberg and Smith considered the
possibility that the tegting situation provided a quasi training ex.
perience for the children. They incorporated this notion into their révi-
sion of the CASS. ) )

L3

¥
1

‘Test of the Hierarchy of Inductive Knowledge (THINK),

Smith and Greenberg (1978) evaluated the information gained during
the admustration of the CASS and revised the st accordingly. While
they continued to use pictured social problem sitwationd and an inter-
view procedure. they mado several revisions in the substance of the
test, .

- & . 2

e - . . * % . .
. + L The content of the pictures was revised to present three pletures of
¢ v similar problem situations from, which o single rule or principle
. . ) A
(genetulization) (:nul(l be gengrated. This allowed the children 1]
" . . !
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have three experiences with similar situations before they were
asked o generahize an abstract rule that applied to the situations.
This.lest revision was importaint because it allowed children to g gain
expee rence fmm repeated atlempls 1o solve related types of,
problems befdre they generalized, from their experiences.

A sctolcesolution pictures was plt’)vulml showing Ihv obvious solu-
hons to-bach of the pictured social” problem sllu.llmns This slep
allowed the chuldren to ver ify the aceuracy of their pl(‘(ll( lion aboul
how to solve cach situation, a step thal h.ul been fac klll}., in the
Parher test. This tevision vestilted in the incorporation of a “predic-
on-venthicaian™ step imto the Logical dnduchive stralegy as the sie P
preceding generahzation ‘

3 The mterview procedure was modified and expanded 1o provide
better dWfferentiaion of the chiddren's reasoning  abilities,

Specihcally, afforts were made 10 distinguish between individuals
who were having difficully with the problem solving process and

thase who were having difficulty wnlh the content of the pulul('d
sitnahons, e k)

3

e

Each of the revisions further structured the test s‘unlinn. ‘Thus,
when chuldren responded o the structured interview, their perfor-
mance proyided an estimate of their manifest reasoning ability under
the guudance of the exammer: This type of perforfance is similar to
that expected of students i classroom sellings where most of Jhe
problem solving 1s directed by the teacher,

The researchers were l(]ll«l”\l concerned with assessing the ability
of retarded learners 10 use the | Logical Inductive strategy indepen-
dently  You, may recall that while using the CASS, Greenberg and,
Snuth found that some of the vhildeen seemed 10 u[rly the stralegy
with decreased guidance by the examiner . They devised snlunlmnb
sumilar’ to those ip the structured pmlum of the h-‘\ to allow the

- children opportunities to work through problems on, their own. A

child’s de 'monstrated abihly 1o cope with cach step in the Logical In-
ductve strategy was interprefod as an index of wlf initiated mdvp(-n-
dent reasoning abihity <. : _

These changes and additions become a new test, the Test of the
therarchy of INduchive Knowledge (THINK), so named 1o draw atten-
tion to ils major focus: the assessment of .an ordered sequence of -
problem solving sleps ¢Greenberg, 1977: Greenberg and Sinith, 1978:
Smith and Greenberg, 1978). The Yiurpose of the research was to gain
information about the following questions in i more-rigorouy manner
than that found in earlier studies?

Are the ‘;I(-pq in the Logical Inductive strategy hicrarchical? Is com-

- petence al the first step a prerequisite for success at thie next stap,
and does this pattern repeat itself at ¢ach succeeding step?

2. Are the steps in the Logical Induetive strategy developmental? Does

* the chronologi®al age of mildly retarded learners havo a bearing on

-
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there performance at each step in the strategy? Do. older children
~tend to perform better at each step? Are older children more able to
\ solve problems independently than younger children? - . '
4 .

Mildly retarded learners between the ages of 9and 14 years were the
subjects in this s;'llu_ly ‘ . :
The results of the research using the THINK closely parallel those
found n the carlier study with the CASS. Again, the st ps in the Logical
Ny Iductive strategy were found o o hierarchical. ‘The Hata showed that
N\ the strategy represents an increasingly  complek set of reasoning
’ operations. It was also found that success-at cach step was a prere-
. quisite for attempting to reason at the next highey step, This informa.
ton s important since an additional action was mcorporated -and
tested. prediction-verification, The steps comprising the Togical Indue-:

‘ hve strategy are as follows:

\ | GENERALIZE
PREDICT - VERIFY s

%

- DETAIL, .
LABEL ) ‘ : )

'Y

.

To learn whether or not students performance using the Logical In-
ductive strategy was developmental the rescarchers assessed the rela- 'y
tonship between age  and performimce. Their resulls  generally
Justified @ conelusion that there is @ developmental®pattern to mildly

= retarded Jearners” performanee using the strategy. '

All of the chiddren were suceessful al the labeling and detailing
steps, aresult that was consistent with earlier work using the CASS, (It
should be remembered that the youngest children in the THINK study

- wered years older than those who participated in the CASS research.) -
In suceeeding steps. however, age began“to blay an important role.

. About halfway through the test, children were asked to give a state-

' ment of the problem. The responses of the 9 and 10 year olds were nit .
ouly less productive but they required greater effort than the A
responses made by children who wurn]hl years or older, The older
children were also better able 10 associd® the relevant parts of each o
problem. and their responses were more spontaneous, All of the
children were ‘able to mitke some intferences about possible ways to

solve the problem and to offer a judgment about the appropriateness -
of the solution for the prpblem. The 8 and 10 year olds often gave only.

. one or two inferences and produced fewen correct inferences. The 11

) and 12 year olds tended 1o give o greater number of inferences. Moro

often than not, they gave both correct and incorrect inferences and
showed an awareness of the corrgetness of one solution and*the flaws

. in the others. Children in the oldest group, ages 13 and 14, guve fower

), ) 4] 4')(;
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\ mterences but most freguontly stated the corrget inference. 1 was
\ ' clear that their ability to make correct inferences'inhibited their staling
\ incorrect imferences: these children were more snre of themselves,
\ Al the prediction step, all of the children- were able o stale one

v 0 “hest” solution to the problem. Al the predicting-verifying step, they
were able to use the problem resolution pictures o confirm or reject
thear soluhon - * ‘

Chronological age also was a significant factor at the most ul)slrm;l/

*level of the Logical Inductive strategy, the géneralization step, Fewer

\ younger children were able 1o comprehend the task they were asked to =

perform atethus step. By contrast, althongh the older children under-
'stood what was required of them, Tew were able to state an appropri-
ate generahizahion from the sets of pi«:hn*ml social. problom situations,

To summarize, Smuth and Greenberg found that the younger shi-
dents were able to Jubel and detail the parts of a problem situation,
However, they had difficalty separating relevant labels and details
I'r(;‘l those that were irrelevant, This seemed to limit.their ability 1o

. \

make inferences about solving the problem. Children in the middie
age group were able to label, detail ahd make inferences. ‘Their in-
ferentes, however. showed a limited set of choices for sol¥ing the
problam. and they had (Inﬁ'i(:vly verifying predictions about the merit
of the splution they had selected. The oldest children in the study were
able to wse all of thessteps up to the generalization step effectively, The
abstract nature of generalizing, reguiring the student o integrate ex-
periences,with three similar but diffgrentjproblems into a rule or prin.
aiple underlying their solution, was too difficult foe the 13 and 14 year
olds. It apggowred that practice in developing-this skill had not been a
part of thgchildren's educational experiences. .

On thé portion of the test where the children were given nf».

portumties (o uge the Logical [nductive strategy jndependently of the
'examiner, it was nol uncéxpected to find that théy perfarmed less-well
thyn they had done under the guidance of the examiner, Similarly, it “”«i»
was not unexpecled that the children’ who had demonbteated an abitity
lo anticipate questions in the structured interview and who were able
to make some attempt at forming generalizations were more compe-
lent in the indepepdent problem-solving tasks, Interestingly, most of
the ¢hildren's respbnses were more sophisticated on this portion of the
test than they had h‘\aun under the giidance of the examiner, T'his sug-
gests that there was'some carryover from the structured testing situa-
tion to the independant problem solving sifuation,

AMofthe children were able o label and detail the cltments of the
situations that were presented. [n some cases, however, entire catpgn-
ries of responses wnrn\mhillml. For example, in the structured inter-
views questions were asked about the emotions shown by the people
in the pichires. When fl\m(:linnihp'; independently, it seemed that the
children ignored these ‘more subtle cues tg the social situations that
were depicted in the pigtures. At the inferring, predioting, and

—
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generalizing steps the children’s responses were more variable and
uusystematic than they had been during the structured portion of the
test. The children produced fewer solutiods 1o the problems, and the
solutions tended to be more conerete. There was also less solf diree-

tion at the predicting-verifying step. Most of the children trjed to con.

structa.continuous stopy from the resolution cards rather than to sclect

the best probable solution. The children who had learned how to.use

the problem resolution’ pictures during the structured part of the test

were clearly discernible by the way_ they sorted the pictures to make ‘

thew selection, and by the way they described how the problem could

be resotved. These children were also the only ones who were able to

generalize a rule governing the solution of the, problom,

Comparing the performance of the children on the two parts of the
THINK allowed the rescarchers o speculate that the independent
problem solving ability of mentally retarded learners may be less well
developed than s their ability to perform under the direction of
Another person. Such is the case in view of the findings that the

» CeNildren produced fewer responses and more limited responses when
. " th&y were working independently of the examiner's guidance,

s they had done in their carlior study of problem solving, Green-

bérg\ and  Smith (1978) again related measured intelligence to the

naniest reasoning abilities of mildly retarded learngrs. Again they.

found\that 1Q scores were less valuable as predictors of ‘problem -

“solving\ibility than was (:hr('mnlngi(:;;I age. Thewpractical implication of
this igpgrtant finding will be discussad in detail in the next chapter. ;
Letitsuffyce, for the moment, to recognize that this is a most encourag-

- ing picce of mformationsince it allows us to expect that retarded lear-
ners’” problam solving abilities can improve as they get older. This is
quite a depyrture from the notion ,*ut 1Q. as a single meggurk,

o establishes the potential that an indivi®ual can- reach,
' 13

¢

‘

Summary of the Research on the Logical Inductive Strategy

From the two studies reported on the Logical Inductive strategy, we
have learned that: ' ' .
L. Problem solving is a hicrarchical process, The steps in the-process
are interdependent, in that success at the lowest step is a prere-
qli:isilv for attempting action at the next higher step, .

. . 2. Problem solvihg abilities are developmental: they are related to the |
chronological ag® of the child, ‘This finding suggests that both o
readiness and prior experience are factors that have to be con.
sidered as we attompt to enhfnce retarded learners' abilities to
solve problems. ' '

3. Problem solving abilities are not as closcly related to measured in-
telligence as they are to chronological age.

FRIC ~ S

4




SUMMARY : ©\-

. - To this pomt, reasoning has bpen described as a learned activity and -
rescarch has been gited toshow that mildly handicapped students, like
others, can nnlmmz\(r*uir’ reasoning abilities by learning and applying
a4 problent solving siritegy. 1t was noted that the concept of an induc-
tve approach to teaching and learning is well rooted in history and
that a resurgentce in advocacy of the use of inductive strategics oceur- 5,
red following Sputnik in the fate 1950°s .. T'wo once-popular strategies,

“Discovery and Guded Discovery,-were discussed whose stress on

: democratizing teaching-learning interactions in the classroom and

enhancing the development of reasoning abilities of students has in-
fluenced current educational practices. It was found that interest in
these inductiye strateglos has ebbed since evidence of their effective-
ness has not generally met the expdéctations that educators held for
them. Further, it was suggested \ml these ‘slrulngi(rs would not be
effeative to teach mildly handicapped Students because they lack pre-
dicable sequence and structure, '

The research cited, concerned with profftem solving tactics, showed
that mildly handicapped students could learn proble solving tactics
if these were taught in a consistent and systematic way. Moo, it was
found that handicapped learners were almost as productive in creative
learning tasks as their nonhandicapped counterparts whdp they were
taught using a structured inductive strategy.

Subsequently, the Logical Inductive strategy was described in detail

\f with particular attention to its three Slilg()S;lniISS, diffnmnh'ulinn. and

integration: and to the five steps that comprise the strategy—labeling,
detailing, inferring, predicting-verifying, and generalizing, The

research reported demonstrated that the sequence of the Logical In-
Sductive strategy is hierarchical and that students’ performance on

problem solving tasks is developmental. The rescarch also showed

that chronological age is a better predictor of problem solving perfor-

mance of mildly retarded {earners than is measured intelligence.
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5 ~__'Implem.érqitin*g the Logical
o Inductive Strategy

A}

“ ; 'l‘em:hingﬁralcgius and tactics, like almost all educatioiial activities,
\ gain meaning only when they are put to use. For ~t(:qch(:rs\,ai\jiscussion
of the theoretical aspects aching sti‘atygics and tactics provides a:
foundation for implemerfation s discagsion is necessary, but not
sufficient; to meet 3 teacher's néeds: Attention pustaiso be given to - .
certain teacher characteristics and to the educ:‘ntml\suttings ingwhich
. the strategy will be used, o RV A
From the earlier. discussion of strategies, it is Ci(}i_ll‘ that-they are nat- |
equal in terms: of:the amount“of time and effort they require of the:
teyceher. Experionce tells ug Tt rote teachings as a style, is easier and
less time conguming than ihductive teaching. So, for the teacher who " -
chooses to teach inductively thete must be the additional commitment
to structuring, seqiencing, and assessing student performance using
- the strategy. There mustalso be'a willingness on the teacher's partto
relinquish sole leadership_of all classroom activities.to’ give. the sty-" -
d(_r&s a greater p@fi(;ipqti)ry role, . . S

e mbst also take intoatcountthe "back to basics” movement that .
is currently prevalent:in the educativnal community. One need only -
look at the emerging competency testing'movement for confirmationof
the pressure on bourtls of cdl‘lztalio‘n and:school administrators to in- N
crebse the academic perfagmance of studeits, In specigl education, we -
are faced with a similar demand: the need to raise th dcademic per-
formance of mildly handicapped students so that they can be
mainstreamed. . ' ' ,

<Ifteachers noed to improve academic achievement scores in order to
satisfy the pressures placed on them, the temptation to “lécture” about
both facts and concepts is great, Allhmtgh research suggests that rules
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pi'it\(:ipl(rs are better learned in i)l‘()bl()ln solving (inductive) con.
lausmunier & Hooper, 1974), Staats (1968) speculates that rote
learning may gvolve into concepts as a function of students’ social ex-
periences, s : *

Since the issues are not clear (ul lh('u‘ might be some |u*h( :atign
for teachers o subscribe do a teaching strategy that allows them to
cover i lot of academic content quickly. However. the justification only
becomes credible to the extent that we are willing to aceept that the
major. if not éxclusive, objective of educating mildly handicapped
learners is to expand their academic skills and proficiencies. Few
would agree that this is the case. “T'he objectives of education for han-
dicapped (hlldwn must also include their psychological and soc ial
(lvvoﬂpm( nt. Taking the full range of educational objectives for han-
“dicapped learners into account requires that we (@) resist making ex-
pedient decisions about teaching strategies. and (h) adopt a repertoire

]
of teaching strategies that reflects the mlg ol the schools in students’
maturation, -

STUDENT SELF CONCEPT

v

Hnw do these issues apply to fhv education of mildly handicapped stu-
dents? Foremost, we need o keep their learning and psyt: hnlngl(dl
characteristics in mind. Fo# example. it is generally agreed that a'sub- -
stantial number of handic appaed students hold somewhat negative

- views of their competencies (Gromwell, 19()‘1) and that their lowered

‘self concepts interfere with learning. A popular and well accepted
'rt'mvdy for this problem is found in structuring opportunities for suc-

cess. Teachers dypically seleat tasks that are reasonably within the ac-

-complishment range of students an(l then are careful to reward suc.
. cessful aecomplishments (ulvqualt'ly In cases.like this, students ard

being faced squarely with vvul(‘n( ¢ of their competencies and of their
ability to succeed: | ' /

This type of nvvrl approach to help students build positive self con-

- ctpls is worthy of endorsement. However, the strategies used in the

course of day to day instruetion give students subtle clues abgut lheir/'7
teachgrs' expectations for their purfurmun(m that ltkewisc, uff('(,l sel)'
concept, :

What type of message does a ! o her convey when hig pnmary ap-
proach to teaching is by way of a rote slmlvgy' A I()ok at the pm(.vdur(, :
can be very wvvulmg The t('m,hmv : . - // _
h'lls the qnulmm, what is to h(' l('ﬂrnud A -
I’rus(rlhvs the students’ ac tiong, ('g r(xpnul/uft(,r me, wrl,t(, it five
timés, ete, - -
3. Calls on students to° n";pon(l ' e
‘Rolls the students if they ard correct or incorrect, -~ 7,
Corrects the ptudents by prescribing another §'_‘1'ivi1¥;' 1!

e

bl

o

" ’ l ! 4(5 “ :‘ ‘ . ' ’

r



»

The message comes across loud and clear: look to the teacher for what
15 1o be learned, how it is 1o he learned, and to find out whether or not
you have learned what you were taught. As a dajly experience, this

view of one’s role in school hardly fosters feelings of confidence, com- .

petence, and in(ltylmldun(;u apart from the reinforcement recoived for
following orders, *
Nowslet us look at the messages conveyed by the teacher who uges

~inductive or, for that matter. deductive teaching ‘strategies, These
strategies, characteristically, are almost devoid of “teacher telling” ac-
tions: While teachers most often designate the learning objective and’

may even constract the problem that is the source of the learning ob,
jeetive, it is the, students who identify and state the problem as an out-
come of the teacher's questions. Too, it is the students, guided by the
teacher’s questions, who solve the problem and verify the appropriate-
ness of the solution before they move on to evolve the rule or principle
that governs the solition of s'il‘yilur problems,

Unlike rote strategics where teachers tol] and students do what they

are told, inductive strategies allow the teacher to ask and permi stu--
dents_ty participate as they choose, 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 is
doubly rewarded. Firs!. students are rewarded for gimply responding,
Second,if Ihnin'_ms_pmfsc is - partially or wholly correct. they. are

rewarded with i well done.” fyven if a response is incorrect, there is =
"o rétribution, Instead. the teacher backtracks with them to assist as

they reorganize the information about the problem and/or to restate

restructurjgg, activities, C L aTTERe .
students—and teachers “are equals as they engage in inductive
probler solving. The teacher's message, in'ﬁ(rmpl in the strategy, is

the problem, whereupon thiey #te Fewarded for daking part_in the

“No matter how you see-yourself, I see you as an able person who can

succeed. Otharwise, | wouldn't ask you, to join with me in"this ac-
fivity.” Daily experiences-of receiving this kind of message con go far

1o shore ap flagging self concepts, While evidence that inductive teach-

ing can be constructive in developing students® positive-self concept is
not overwhelming, this may be because so litde research has been
done on the subjo¥ The evidence that is_available is worth noting,
however, . C o

For example, lh{; study of the efficacy. of special clags placement
(Goldstein, Moss, & Jordan, 1965) showed that students in classrooms
where the inductive strategy was the dominant teaching style were
greater risk takers than students in classrooms where the teaching

~styles were more eclectic. To illustrate, these students were asked ta ~

answergg list of questions that started with Questions that all could. . .

bly answer them correctly, and- then back to questions which they

. were capable of answering, The spacial class students in the experi-
mentyl group not only answered the aasy preliminary questions but

N -
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-answer, progressed to quéstions so difficult that they could not possi- .+ ©°
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also attempted to answer the ve ry difficult questions. When they were
again confronted with questions within their capability, they ‘con-
tinued to respond and answered corrde Ply In contrast, the comparison

group of studenfs answered the first group of questions with ease but

became more zind more defensive as they, were confronted with the
difficalt questions. They responded with 1 don’t know' to all-of the
difficult questions but, more importantly, they continued to respond

_with “Idom't know™ o the easier questions at the end of the test. Their

o

confidence had been so badly shaken that Ih(!y were afraid to take
risks. :

The results of the study  confirmed pr('(h(lmns made by the
rescarchers using Rotter's (1954) expectancy theory. According to the

~ theory, expectandies wpfluence the bohavior of students. Students who,
~ had hid clagsroom experiences that promoted expectancies of success

would be more inclined 4p answer both the casy and difficult ques-
tions, By contrast students who had classroom experiences that pro-
moted expectancieg of failure wonld find it difficult to cope with re-
sponding to the ‘answvr.lhl(" questions. following their failure to

answer the difficult questions that preceded them, .

To avoid gnvnu, the nnprvwmu that the mgjmhvv strategy only-,
showed positive lt-sulls with content in psyc h()sg( ial arcas, it should
be wdded that the children in the ('xpvrlmvnhll group also performed
sutcessfully in academic aroas, After the first 2 years of the study, they

~were on a par with their regular cluss peers in arithmetic computation *

and were significantly superior to them in acithmatic problem solving,
The special class teachers felt that their students’ enhanced reasoning
ability made the difference in their quant#tative thinking ability. The
teachers were also of the opinien that their emphasis on skill develop-
ment in I’l':l(llllg with much less cone chtration on compre hension, ac-
counted for the loss renyarkable differenc ns in this’ aspect of their stu-

dents’ academic mhu'vvmvnl . "y

Experiences with the efficac y slu(ly shnwvd how expectancies f()r

SUCCSS, .lpp.uvnlly generated by students’ experiences in an induc-
- tively oriented clagsroom, can become gerieralized. Obsefvers noted
that, over time, students whe had been retuctant to get involved in the

taaching-learning transactions began to participate ds they found that
the “failures”™ at home and elsewhere were not maltyrmllzlng in the
classroom, “Silent” students became voluble, (()nlrlhuhng members of
the class. A related result. from Smith and Greenberg's research,
showed that a significant proportion of the students whom they tested
adopted the Logigal Indudtive steps to sulvv the prublems ‘presented to
them by thé examigiers, | )

.

It would appear, then, that qlutlvnls who purh(,lpal(- in systematic
and logical approaches to prohlem solving not only.adapt to the system
but also adopt it for their own problem solving purposes, ‘and
ultimately use it indefendently, How quickly and succassfully this oc-
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" eursdepends on a number of factors, not the least of which gre the std-
(l('ml's:)rim‘ experiencgs, For example, all m the students in the
efficacy study. experimental wnd comparison, were okschool entering
age when they were rindomly assigned to.classroonf® Thus, none of
them hrnugh,L Mo the study either positive or negative school ex-
prricnog® Teachers in the experimental classes did not have to sope
with the usual negative attitudes toward school learning experiences
as they, begau to implnu‘wnl the l.ngi(:ul'lnd'u::livu strategy with the sty--
dents, ' | L, ' ‘ S
- Pytting thig information l'ngr(:l,‘h(ry, itis possible to #e how eithancing
the willitjpess. of the students to tuke risks might enhange their posi-

a0 T hiye self conteptas wells Perhaps the, self concept strengthening ex.

petiences of the children in the experimenty) group made it pgssible
“for: them 1o try 30 answer al] of the questibns posed to them: the
Cpossibility gf Iuglig wrong «dm® not loom large as a negative:- conse-

~

- quenaee” Thisdid aot seem to be the case fot special education students
.o AR .
who were placedin regular classes, |t secemed that these children ex-
perienced the types of falluce in their classrooms that is so much a part-
« Of the educational literatyrt (e.g., Why Johnny Cant Read, Children

C

Wha Fuil) and thiat these Oxperiences influenced their he
. lest, Spt.-?:iﬁuully, these children were nnable to ‘tecoven enough of -
# their "snllf" to tackle the answerable questions following their failure
* with the difficult midtest questions, o 3
~ e Some readers might quesfion lhu"n'xp:zrinwn!ul students’ willingness
~ Mo persist in attempts to answer obviously impossible questions, Might
'\;«» this not=suggest an unrealistic: self concept that could lead 10 self
? (‘h-:slg"m:lil\{,n nxp(;r,!l(-rncn.s-.'r' Is the (le_:vnllnlpnu‘ml nfarn"iml‘q(:li'vu approach
to probleém, solving justified? In’ responding to the§e questions, it fs
o helggfut to tecall that the problem solying step. predictinig, is linked |
e with an evaluating step, v(:fifying. Thus studentabecome accustomed ‘
. to at:ting and then immediately (:hm:l?&ug the resultsTftheir action, The
. questionnaire wit@jwbinh'lhny waore confronted was not presented in-
" (Ilu:?'%‘hn students were told by the examingr (not their teacher)

, T tHat he § gotng 1o, a:[sék theri¥ a number of questions. He encouraged
. : T T . s . . . "
thtem to do e b {-they could, The studentsgeceived neither positive -
. ”, N ™ .
y ribr negative feedBuck on thie answers, Thus, the responses of the ex.

S perimentdl students didrhat suggest flightiness or foolhardiness in al-
. . lempting to cope with the questions. Instead, they were willing to.ry

» - and to risk making errors, o , A
: .o Hhe b or shown by thege sludcm’is(:nnsislunl,wilhnur view of ¢
‘.f)q, 2
w o ‘productive problem solving, in that we would prefer to see mifdly han-
: dicapped studonts atlopt i reasonably assertive ap wouch, A problem -
. icapy , y

b ;wmusuilml is, inevitably, a problem ungolved, By ullm}mting to cope . '
~-with &t problem, the probability of solving it is increased. A key abjec-
tive of the Loghnl Inductive strategy is to develop in mildly"handicap-

, .- ped parsons a gonstructive approach tg problem solving, ulong with
' e hositive ersotdl attitudes, o :
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FOLLOWUP STUDIES

WluI( it 1s important for mnldly handicapped students to be competent
in school, this importandée pales alongside the sngnltuulm ¢ of having
them develop competencies that provide the foundation for their ad-
justment to the mature world beyond the school. It is important to
recognize that the education provided these students during their

“ school years has its real payoff once they reach school leaving age,
e

Compared to thogghool years, an individual's adulthood is tar less
structured, goals drﬁ( iss well defined, suppgrt and resources are less'
accessible, and the conse quenges of actions fre far more dramatic, Thes
naturt: of thegadult world requires a great deal of independence in ev-
ery aspect of living, The teacher is no longer present to guide, to moti-
vate, or to confirm the appropriiteness or inappropriateness of solu-
tious to real life problems. The individual who hus’ nof acquired
problem solving skills and a self concept that allows him or her to cope

" with (:vcryg.ly problems faces a relagwely limited lifestyle.

A reasonably good picture of the adaptability of mildly bundicapped
adults cart be constructed from the reviews of research reported in the
literature (Goldstein, 1964; Tizard, 19?74; Windle, 1962). While .the
many followup studies cited varied in their designs .md on the basis of
(hangmg cconomic conditions, nonetheless lhvy qhnwud that mildly

Thandicapped persons hg ad proportionately more difficulty in gv“mg

and holding jobs,  their Marital relationships, and in their confronta-e
Hous with thg liw than did nonhandicapped persons. Further, as a

doundation for the (‘Ivvvlnpnu‘nl of the Social Lefirning” Curriculum a

survey wits made of agencies serving mildly handicapped adulty who
were having joh related problems, It was found that, in thé majority of

Casges, llu»dnnhlvnw arose as a result of inadequate social skills.
Foremost amony these were reports of uvvrd('pvmlvnw on others
(Goldstein, 1969). The pll)l)l(’m‘: that removed many mildly handicap-
ped adults from the job market could be triced to the inappropridte-
ness and/or absence of decision making abilities in their personal, oc-
(upalmu.ll and leisure time lives.s \ ' v

Itis important ghen, that as we l(‘ddh rgasoning skills to mildly han-
dicapped students ag part of thesir ¢ urrlg,xﬂ’um we also prepare them to
use these skills in the future. In this sense, the strategics and tactics
that tgachers use should be presepted so that students adopt them as
problem solving tools in s¢hool and, at the same time, integrate them as.
aids 16 social adaptation that they can take into the adult wotld, Smith

. and Greenberg:s £ 97§ vosearch showod that an inductive teaching.
* sitegy- that is logical and systematic can be learnied by mildly handicap-

ped students and used independently of teachers or other adults. Thus,
when we cconsider the question, “ls it worththHe timae and | effort
required to teach inductively?” we find that the followup studies and
research suggest that it is—partic ulnrly\vhvn teachors want students
to acquire rules and principles for independaont problem solving,
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What is called Tor is as precise a designation of teaching strategivs as
possible: u rote strategy when retention and response are theh necess-
. ary prablem solving behaviops, and systematic inductive strategies
when the necessary problem s:‘ﬂviug behaviors are evolving rules and
principles that are to beg learned as a basig for generalization.
Manstreanung makes it essental Tor mildly handicapped stidents to
adapt to general education settings and to hunetion as hest they can in
those settings, Mathstreammg is, in this sense, g predude’to confronta-
hons with the adult world Tor mildly handicapped stfdents. “To pre-
—.pare them W meet thig challenge, the students must start carly in their
school careers 1o build the reasoning abilities they will need as adukts,
and teachers must ‘provide them the opportunities fo do so..

GETTING READY TO USE THE STRATEGY
Most af not all, of the foregoing discussion is intended 1o make a Gase
for logicaNmgductive teaching as a process that is advantageous to the
growth auu\évnlnplm-nl of mildly handicappad students, In the pro-
cess it may have seemed that 1o teach inductively is laborious and
humorless, with little aceriing to the teacher beyond what can be ol
served®in the students™ behavior. ‘Phis is Tar from the case, Inductive

' teaching can<be stunulating and pleasurable for teactiers and students
alike, once they begin to Teel comfortable with the strategy.

There are certain precéquisites for becoming comfortable with the
strategy. The l(r;u:h(.'r_l lor éxample, must be willing to take the risk of
appeanng less than all knowing to the students, He or she has o he
smeerean saying lo students, " We're faced with a problem and I"heed
your help to solve 1. Fuxther, the teacher has 1o be able to delay gral-
ification. Sometimes the desired responses from students are not as
quick to emerge as they are when a rote slrfnhrgy is used. “The tempta-
hon to “give™ mformation to students to get themover a rough spot
may be strong. However, when the desired response is not forthcom-
ing. the teacher should assess his or her own performance, Did the
leacher ask the right question? Was it asked in g way thit confusaed the

R student? Thus. for the teacher, phe precequisites to using inductive
methods nchude having confidence in his or her ability to manage the
process, being willing to take the time needed to have students partici-
pate in the process and believing that the students can suvcesglully
participate in problem solving activities.

Students, too, Rave adjustments to make. Some nay be dumb-
founded when the teacher initially tries tosinvolve them in problem
solving attivitics since” for them, it may be a first time experience,

. With encouragement, many of thesesstudents can become cagoer col-
laborators. In facs, one informal measure of self concept isghe amouny
of time it takps a student to accapt that the teacher's confidenye in his
or her ability is based on fact, .

. Teichers and students have to face the.reality that students will net

_acqire uniforkn readoning abilities: as with all human attributes, stu-
: . ” -
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dents will demonstrate a range of reasoning abilities. Some studénts
will be quick to learn the strategy. Othiers will be weaker in certain
aspects of the strategy. than in others and will need assistmce to

, - sharpen their skills. $till others will find the whole process difficalt,
and some may not progress much beyond lh( data gathering steps of.
~. tabelimg and detaling,
~N

"When students have particular difficulty with an aspect of the
strategy the temptatign w reheve struggling and frastration by provid-
ang answers may  be strong. Before giving up, howover, teachers
-, should satistfy themselves that they are not being hasty. When it ap-

pears that an impasse has been reached, it s the teacher's judgment

that preyvails. Thie fact 1s, though, that the information gained about
themselves dnd their students” reasoning abilities during the early
slages at impleme nhm, the strategy can help teachers make ac « urate

judgments at this juncture, o .

\ GUIDELINES o L
* ‘ .
Iths not possible to anticipate all of the problems that mfgfnl surface in
, the course of teaching inductively. Our.observations and experiences,
however, provide some gudelines that can be used to assist at eieh

step in implementing the Laogical lmllull\((' strategy. lh('s(' are: (a)

planning .lml (h) seleching teaching objec lives.

Planning

Llanming for mductive teaching is bused on the following goals:
. N, t .

1. We want students to increase their fund of knt;wlmlgn. .

2. We want students to learn how to solve problems (reason) in a
systematic and productive manuner, '

3. We want students to learn the rules or principles that un(lvrlm the

solutions to clagses of common problemy, e.g., managing pur.«,(mul _

aftairs, getting along with others, etc

them to cope wath their probloms independently,
o .
To meet these goals, planning for students’ experiences should be pur-
poscful and comprehensive, Experiences should build “one upon
another, starting at o level that is consistent with the gtudent’s state of
knowledge and proceeding to higher levels of problem solving At rate
consistent with his or her abilities, .

A quick estimate of the relevance of prospective experiences can bo

made by asking: Is the problem a high priority Imm‘:lg nead for my

students? Can they identify with the problem? Do they possess the

basic knowledge, "¢, facts and language, nedde®l to tacklp the
. - . .

problam? . :
N L
® . . s b2 A
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4. We want students to acquire the self confidence that will allow -

g



Selecﬂhg"l‘ea_lching Objectives °

,{- Onee plunnJ;ng for indiichive leaching is underway, selecting teaching
i objectives follows. W need to decide how the prospective activity fils
% the maturational ll('(gmmmdmxummwmhmmﬁf”
ememdes — enki ohjechive providesy experiences that are relevant to both the im-
' mediate and the long rauge needs of the stadents. Without queslion,
' the students need to be able 1o adaptto therr immediate worltl, At the
. esame tine, however, they aeed 1o begm o acquire skills that will
' matertalize as compelencies o week, a year, or 10 years from now.
N Thére is a templation to focus exclusively on immediate problems.
For example, the students may not be working well together, Class
projects suffer. “Those  with himited skills are being demeaned,
Problem solving experiences are indicated that address. these
problems, However, w: also know that these students will someday
leave the schools and may face similar experiences in the communily,
Shall we adldress one or both of these issnes ag we select our teaching
objective? This s a familiar and frequent type of decision for most
teachers. There are no casy answers. To uvoid oversimplification, we
suggest that teachers carefully egnsider both the immediate and Jong
range unplications of the teaching objectives that are sclected, '

K

. USING THE STRATEGY
- ~‘ .
With planning and theselection of objectives completed, the teacher is
ready to involve students activities that will lead to fulfillment of the
. goals. Each objective, then, represents an array of content thal Spang
all five of thesteps in the Logical Inductive strategy. To ilhistrate how
an objective takes shape within a systemiatic inductive strategy lhe _
following lessons are prnvi{(lml_ ' ‘

. . ' "
. .
.
»

The Problem N : ’
The teacher has- found that most of the students in the class are very
lincar in certain aspects of their problem solving. They approach
problems in concrete ways and seem able 1o use only conventional and
svinlable “tools™ 10 sojue the problem. When these tools are unavaila- s
ble. problem snlvjng‘rilh(’!r grinds to a halt or takes unexpectod and
undesirable directions. For example, when Eddie could not locate the
.s'(;ifmnrs he stopped his work on the class mural. Faced with the same
problem, Marcia subslituted a mat koife for the scissors, Sh‘nul.()nly '
succeded in cutting out the necessary paper for the mural but left g
lasting impression in the surface of the work table because she cut
~directly on the surface as she had done with the scissory, _ .’
‘The teacher deaided that understanding the concept of substitution
was both an immediate and long .r}lligt_v need of the students; immadi-
ate because of Marcia's experience, and long Tunge becauge everyone o
is confronted ‘with situations where we lack conventional tools and '

<
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must choose an alternative way to accomplish our goal. Most of us
have-learned Jo substitute either directly. indivectly, ov by trial and ar-
ror. The teacher selected as the lesson objective 1o have the students
{oarn the concept of substitution, with the eventigl goal of cvotving a
rule or Q‘rinu’pl(' rgnngsr{lliznlinn) o assist-them in making decigions

“ when they need o substitute, *

" ’ T
How do we go from theory to practiee? How does ateacher begin to
80, A

us¢ the problem €ulving steps to enhance students’ knowledge and, al

the same time, their ability 1o solve problems indlependently? Al this
pomnt, there are two oplions, One is 1o gontrwve a real problem — need-
g to lmng a prcture when the most appropriate toal, a hammer, is
unavinlable  Another option is to dsplay the problem  situation
graphically and to work out the situation verbally -V‘vilh‘lh(: studbnls,
Fxperience has shown that the lattgr option iy moteiserviceable eavly

S the students’ problef solving activibes, partioularly when ‘the

teacher s unsure that they possess the noeded language and/or ex-
perience o participate. Confrontation with real problem situations is
more often appropriate Later in the sequence of lessons when real ex-

. periences can be used o reinforee the rule or prineiple that has been

evolved by the students. o

To thustrate how the teather and students interact systematically, we
'will use stimulus pretures that were used as part of the Test of the
Hierarchy of Ttduchive Knowledge (THINK). Viewing the stimulus
prcture, Figare 1. the teacher can st that the labels are; boy, man, ¢

Sl
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) - Simulated Lessons | . .

‘
i “+

rake, trellis, flowers, car, driveway, football, numeral g, cave, walk,
leaves, bedge. Details in the preture include: mun'?:uking leaves, boy in
foothall wnifopm, cavin driveway, foothall in eave, flowers next to the
garage, vings on trellis, and §0 o,

“The teacher s aware that some students may not know the labels for
trelhis and egve. He chivcks and: finds that he iw coirect. He teucheg
these Libels to the students using a rote strategy. '

Heas also aware that.certain objects do not contribute to the solution
of the problem while others do, Sinee all Tabels and details have equal
potential for bemg stajed. the teacher will reward cach statement, but
will give addiional Fanforcement 1o responsges that relate directly 1o
the: problef e will make these distinctions because he knows that

having o student verbalize o response Galls for veinforcement, as does
. o0 C ‘) S
“the correctness of the response. Both types of reinforcement are im-

portant if young students are 1o hecone palticipants in problem soly.
g activiltes. ' . -o%
. :

e
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. . % .
The stimulus pictares will be used to gimulate two Idssons, one with o

primary Jevel class and one with an mtermediate level class, In hottr.,

cuses, the lesson is part of a sequence of teacher mgnaged activities
designed to mvolve students i o situation where needed 1ools or aids
are not gvalable ot the iime that o problem necds o be sélved. Keep in
nund that the mntediate phiective ig 1o have students substitute ap-
propriately tor conventional tools that they lack. “The lang range objec-
tive s to have them (l\\‘()lw' a rile that governs effective substitution,

Primary Class

The primary class 1s magle ug ol children vanging in age from 7 1 10
years. Consistent ‘with the regults of the THINK rescarch, these shy.

dents can label and detal, although thety vary jn‘vir'uhililhrs to do so,”

They have less faclty for Making iferen™®, proedictions, and

verihications, and are some flistance away from making generaliza-

lons The tegcher wints-to enhance their data gathering abilities and.
althe sametime, 10 move them toward making inferences, '
f S Ty

Intermediate Class o L

ERIC
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The antermediate class is made up of children who are botween the

ages of 10 and 13 years, While the objective of the lesson remaing the.

sitme, o have students acquire the toncept of substitution, the teacher

will tutiate the strategy at a different point huu‘:ulgu: she assumes that

the students have the languaye necesshryd copiwith the Pprobleni.
The sumutated lessons that follow are in e form of tapescripts,

q
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PRIMARY LEVEL LESSON

ro.

Teacher:

Fddie:
Teacher
~ Murcna:

.
-

& lTeacher:

Bill:
Teacher.

.

Teacher:
Fddie
Teacher:
Fddie:

Teacher:
Tom:
Teacher:

Claudia:

Teacher.

(Shows class Figure 1) Let's all take a good look at this pic-
ture. Now lets see if we can name all of the things in the
picture. Who wants to start? O K. Eddie, yon can go first.
I see o boy. car. football, garage. some flowers.

Good, Ed Who else wants to try? Yes, Marcia, go ahead!”

I see a man raking leaves, some bushes, flowers, (The
teacher notes that Marcia is, m some cases, combining
labels and details, which represents a more mature
response than labeling alone)) '

Ver y good. Marcia, Now, let's all look at the picture (u,(nn

and see 1 Edde apd Marcia named all of the things in the
prcture, Bill 1 see your hgnd.

‘The man has no hair on his head and he's smoking a pipe.
Can everyone see the things that Billy named? Is he cor-
reet? Good, you're very observant, (‘Teacher singles- out
student who characteristically gives limited responses.)

Lows, can you name some of the things that Eddie, Marcia

and Bill have named? (Teacher encourages student to
repeat as many labels as possible and does the same with
one or two other students))

(The teacher has reached the det mluu, ste p Al thig point,
he has two options. He can (a) encourage the students to
give details about gl of the things named if he is con-
centrating on enhanting their tabeling and det mluu, skills,
or (b) draw from students only those details about ele-
ments of the picture that have a bearing on solving the
problem. In this case, the teacher wants to move ahead to
the nferring step and will, therefore, focus on the elé’
ments of the picture that will help to solve the problem.)
We sind we saw a boy. Who tan tell me something about
the boy? ‘ '

The boy 1s wearing a football sweater,

Why do you say that, Eddge?

It looks like a footbatl sweater to me because of the num-
ber and the stripes on-the arm.

Fine. Does everyone agree wuh la.(l(h(w‘

His pants look like” football p(mls -

Does everyone agree with Tom? ('nmil Lot's look at the
boy's face. What can you tell me? € lmuluj

He looks like he might hg, mad or unlmppy

Everybody look at the boy. Do you agree with Claudia?

LY

wiboonsly Bl s conlnted labels hat are ceelevant 1o the soluhon of the prohlem Neverthe

Yewss thes Laet that e s ontrdiatesd mowmthyol reward Note that thie feacher does ot iem farce the in
lopmntum he ollered I{n fatl hedeaws allention (o ahieady mennonel] mformahion that is relevint
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Tom:

~Teucher:”

Tony,
Teacher:

Marciu:
Teur:her:

Haobert:
Teacher:

Marciu:
Teacher:
Robert:
Teacher?

Fddie: .

Teacher;

Claudiu:

Teacher:

Teacher;
Mur(riu:

Teacher:

]

,

Teacher:

e

.
.

~

(gets agreement) Fine. We said we saw a man, ‘Tell me
Mmore about the man,

. The-man is smoking a pipe and he's raking leaves,

Yes, he's raking leaves. What is’he raking the leaves with?
“(Note that the teacher does not reinforce the response “the
- man s smoking a pipe” since this is irrelevant to the solu-
“tion of the problem.) ‘ !

A rake.

Does everyone see the rake? Tom. come up here and pafnt

out'the rake to everyone, Good for you,

You smdyou saw a football: Tell me something about thks

football. .

The football is up on the side of the garage in thi: cave,

Does everyone agree with Marciae?

(Teacher singles out student whe makes limited

responses.) - -
Robert. do you agree with Marcia? Where did she say the
foothall was? ' . '

_On the garage.

Yes'but where on the garage? Marcia, tell us again where
the football is. :

[ts lying in the cave on the séde of the garage,
Can you say that, Robert? ‘
(Repeats Marcia's statement)

Good for you. Now, wer said we saw the trellis, Who can
tell me something: about the trellis?

“The trellis 1s on the side of the garage near the football, It
has vines growing on it. :
That's excellent Eddie. Gan anyone add anything to that?
IUlooks to me like the trellis is partly in the flowerbed.
Heee, Claudia, take the picture and show us what you
mean. (Claudia points tg_the base of the trellis and
flowerbed surrounding it. The class confirms her Mserva-
tion,) ' ;o
Someone said he saw a car. Who can tell us something
about the car? .o
The car looks like it's parked because-1 can't see anybody
it i looks like it's just sitting in the driveway. . ]
Does everyone agree with Marcia? Good,

(The teacher estimates that the studentsfhave identified
the salient elements in the stimulus picture and feels that
some of them may be ready o put all of the data together
and arrive at an inference. To facilitate this. the teachor
will ask the students to associate the clements in the
stimulus picture by reviewing in their own minds the
labels and detaily that they have just digcussed )

NOw. let's all take anothor good look at the picture, Try to
remember how we deseribod the peoplo and things that

'
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we nunuf(_l and let's see if someone can give us an idea of
what has happened. Tom, your hand was up. :
Tom: it looks 1o me like the h\lwy was going to play football and
he was throwing the'Bail wp in the air or kicking itand it
went up on the garage roof and rolled into the cave,
Kddie: Maybe the boy and the man were playing catch with the
foothatl and the man threw it teo far and itgot stuck in the
_ eave. ' '
Teacher: (Given the inferences about what has oceurred, it would
be (lppl()pl iate to test the qudhly of the inferences by
reviewing what the chilghren $ee as it relates to the in-
ferences that were stated. This can be done by asking the
students if they agree with cach inference. By adroit ques-
honing, the teacher can help the studengs refine their in-
ferences. For example, with respect to thy inference that
the man and the boy were playing cat¢h and the man
threw the ball too high ontothe roof, the teacher might ask,
“1f you were playing calch with someone and you threw
the ball up so that it got stuck, what would you do, how
would you act?” in this case, the teacher is drawing on the
experiences of the stadents to have them recall that often a
person who qreates a problem asswines some respon-
sibility for helping to solve it Having, in this way, reduced
the mferences to the more plausible ones by .hk\hg—-fh'r‘
students to draw upon their past experiences, the teacher
1s ready to ask for a se ond level of infor mation; namely, a
,statement of the problen) '
Toeqcher:  Well, we all agree that the boy threw the football up on the
- roof by himself or some other boys came along and took it
away from him and threw it up. What do you think his
problem is? Does itlook to yau as though he is going home
to get a sandwich? What else do you think is” troubling
him? Tom, can you tell us?
Tom: It seems to me that he wints to get the ball down,
Teacher:  Good, Tom, What do yout think, Marcia?
Marcia: | think s0 too, If it was me, 1 would want my ball back.

-

Given the teacher's objective, numely to help the students to ‘make
inferences, this is as far as the teacher might go in thi lesson. 111§ im-
portant to note that, throughout the lesson, the teacher did not provide
angwoers nor did he verify all of the students’ responses himself, In-
stead, he shared this activity with students, sometimes individually
and sometimds as a group, The teacher limited his role to calling the at-
tention to various clements ‘in the stimulus picutre but left it to the stu-
dents to stato the probiem. For example, when the studepts overlooked
the affective message in the'boy's face, the teacher directed thoir atten-
tion to his face without giving clues about his expression or the mean-
ing of the oxpregsion withinthe context of the probiem as o whole, 1

T .
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) lh(:'(:usu ot this inupp\rupriuli: inference about the role of the man in
creating the probtem; the teacher called upon the students’ ex-
T periences ux.hulp-uwm-m&j}ht—innpprnpriulun(rss of the inference,

. The lessons that follow, as the teacher pursues his caelier stated ob.
Jective, would be to have the students (1) recall the statement of the
problem and go back to labelmg and detailing; (b) quickly review who

—and what was involved, and what happened: and’ (¢) restate the

problem. At that point, the teacher would he. ready 1o move into the

- next step, predicting and verifying and, from there, to gm‘mr{llizing Qc-
hivilies x ' '

] We andhcated earhier dthat, the teacher of the intermediate class
assumes that her students have the necessary language to proceed with
the lesson She feels that these students don’tneed to spend time label-

. g and detathng the” picture, The penalty for overestimating the
abiliies of students 1s not that great. What follows is a more nr*:’ss
typical resalt when the teacher has overestimated  the studefits’

abililics. \ ~ .
y. ‘ '
y §

o

INTERMEDIATE LEVEL LESSON

Teacher  Lets all take a good look at this picture, (Pause) Who can
tell us what has happened in the picture?
Halph The boy's father has asked him to help rake the lawn and
) the boy doesn't want to. (This is the “only response the
teachef can evoke from the class.)
Teacher. Al rght, lers see if Ralph is correol, Let's take another
" good long look at the picture and lel's see if we can name
Al of the things that we see in it i
. (‘The teacher is not getting the kinds of responses that
' allow her to involve students in the in ferring step produc-
tively. Thervfore, she has backtracked to_the labeling
“and detaling stages which we describod with the primary
class All that wag lost were the few moments it took o at- v
templ lo draw nn‘inﬁ"rmu:(r from the students, ‘I'he transi-
ton from the inference step back to the carlior steps was
accomplished quickly and smoothly. Now, let's take an ex-
ample where the leachers estimate of “the students®
© o abilities was more acgurate,) N
Teacher Lets all look #i this picture and when you think you know
what has happened, raisge your hand. (Al this point, the
teacher can test her assiimption that the student has suffi-
cient language and experience to enter this transaction on
the ainferring step. One way 1o do this is to call uporn stu-
* dents who are among the least fluent and who in previous
lessons, were among the lust to move from the detailing to

! he inferring step. At least at the beginning, the teacher can
v/ : .
. b .
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Teacher:
Robert;
‘Teacher:
Hobert:
'l'mu:lwr:

-

Chuarles:

Teacher

?'/

Charles:

Teacher:
»
Charles:

Teaehos:

Henry:

Teacher

Teacher:

Mabedt: -
Teacher:

Muaubel: -
“Feacher:
Mabel:
Teacher:

.

“assume that«if thosg: bringing up the rear are able to res-
pond correctly, the probability is high thal the more com-
pelen] studients can respond correctly,) f
Robert. your hand was up; tell us what you think is hap- -

- perung here.

The boy s on his way home and he looked up and saw the
foathdttin the cave, g . y
Does thal sound possible to everyone?®Go ahead, Roberl,
and tell us what you think is happening.
He sees the foothalland he wants it and now he's wonder-
ing how he's going o get il down. ‘ .
Fine, 4pes everyone agree with Robert? Does anyone have
a different opmion? Charles?
l Ihiul&.lhul”l'lju foothall is his and he was walking along
Ner football praclice throwing the ball up in theair and il
abded up in the cave, .
OK. Charles: (The teacher now wanls 1o check the fune-
o of labeling and detailing in Charles: inference.) Whal
1$ there in the pieture Yhat leads you 10 believe he is com-
g home from football practice and thal he threw his ball
u;'f\ng‘l/w»f? ar so that it kindoed jn-the cdve :
Well Be's wearing a footall uniform, He's wearing a fool-
ball sweater and by the way his shoulders look he may
stll havy has shoulder pads on. “T'he pants look more like
football pants than anything that we wear in, school.
How many of you feel that Charles is correct? Al right, go
ahead Charles. whal else is-happening? _ '
[ think he's unhappy because he wants 1o get-the ball
down-agghre doesn’t see anything 1o gel il down wilh. -
Good. Robéetand Charles have different ideas aboulwhal .
has happened. Bul they do agree on somelhing, €an you
tell me what thal is? (Al this poinl, in order lo involve the
rest of the students, the teacher may poll cach. of the stu-
dents 1o find oulif they see the point of agreemenl.)-He-
nry, what do you think they agree on?
%v both said thal the boy wants to g??fﬁ({,lulll down.
ery good, Henry, Do we all agree off that point? (The
leacher they asks each child to restate the issue.) )
Charles said thal the hoy looks unhappy. Why de you
think the hoy looks 50 unhappy? y ( ‘
The ball is too high for him to reacl :
What would he need 1o getl the ball down 'snfcly, nusi]y,
and quickly?
A ladder.
"Do you see g ladder?
No. [ don’l,
That’s good. Mabel. (Polls the class again 1o be sure that
Mabel's response makes sense 1o lhem.) Since we agree

¢
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that a ladder would be the -most help in getting the ball
. down and since we have no l&‘l?]dcx", is there anything you
see that the boy might use as a substitute in order 1o get the
ball down? (With this,guestion the teacher is leading the
students into the predicting-verifying step.)_ )

Marvin: . He could glimb up on the trellis and reachethe bal,
'I'fru(:hur: - OK. How many f‘(ml that W().ll'lll be a good way to solve the

\]

+ problem?
Elinor: He could stand on the car and reach the football” from
there, ' )

Teacher: Al right. (Polls the clags 1o seeshow many agree with this
-solution) Any other suggestions? Carl.

Y

Carl: He could ask the man’if he could borrow his rake and
v poke the foothall out of the cave, "
Teacher:  OK, Carl, does aybody else have a suggestion? (Pauses)- "

~ Allright. no ather suggestions, Now. who can tell us all of
- thé Ways he, might gel the ball down, :

‘Robert; He could climb up the trellis. or he could stand on the car,

y or he could borrow the man's rake ine poke it down,

Tedcher: Verggood. Now let's see which is the best way lo solve the
problem (At this poril, the leacher takes the class back to
the Tabeling and detailing steps.) Look al the trellis and
ook at“the boy and. tell us something aboul the trellis,

. ’ What do We have 1o know about the'trellis before the boy
¢limbs on it? s il strong enough to hold him? What will ‘
happen it 1t 1s not? (The teacher pursucs this tack with

¢ each of the students’ recommendations. guiding the class
. to make inferences aboat the solutions, offered in order to
arrive at the best solution ) ' '

-

Teacher: - Wewve agreed that the (rellis may break uhder’the boy's

. weight and that the car.is too far from the garage. What is
letr? .
Robert: The boy can ask the man i he can-borrow the rake. - .
i

Teacher: Al night. let us see if we hive boen correct, (Displays
verification picture] Figure 2.) What do you see?

Thomas:  He borrowed the rake and iy gelting the ball down,

Teacher:  Now who can put gll we talked about into one story that

.o endswith the boy getting his ball back. (Agai, the teacher
gives priovity 1o e less-verbal members of the class bat
resérves the'right to call on the more advanced stiglerits -
for support) Garl?

Carl:, tUsually with some help from others.) The boy wils plny-‘
ing 'with his football anid it landed in the cave. He wantoed
to getit down go he borrowed the man'sfrake and poked it
oul’of the cave, ‘ .

. . ' . td .
Teacher:  Good for you Carl, But did you leave something out? (Carl
does nol unswer, Teacher addresses same question to

. ¢« .
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Teacher
! 3
Fleanor:

Teacher

Cluss.
Toacher

Robert

Teacher:

FIGURE 2. Verjfication Picture:.
class Indigations dre that llu y- have Im;,nll( n the |d(| -of

the absent l.uld(l )

Wiy hd the boy have to use the rake? What s nuss?n;, in
the preture that' wouild have made itmuch casier. #For what |

did 1the bay substitute the ruke? '
It Wwould have been casier if he had a ladder,
Good . Se the rake was a substitute for = (pauses to en-

courage class to complete the statement).

A tadder

(Moves class into generalizing step.) Who dan téll us why
the treths  was not a good substitute for a ladder?
Because it might break and the lmy might fall and hurt
himsclf. ! t ¥

Okay. Whal Sh()lll(l we kvvpln numl whenever we havv to *

aihstifute wm( thing we need but do not have? Can some-

cone telt me arule? (Our experiences plus the data from

the CASS and THINK indicate that this is a difficalt tusk
for younger students. Further, the data indicate that more
thaty one probhiem solving experience is necessary, before
rules or principles begin o emerge, Nevertheless, it is v
logical step h)llnwmg problem solviitg and should be pur-
suedd cach timt) " |

v,
Whenever we need to use’a suhshlnl(' we should he sure
At it will not break or hurt anyone. ~

' " 42
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. v Our purpose s going (into such “detail in hoth problem a‘blving
. lessons is o underscore The flexibility inherent in the Logicdl Induc.-

. llvul‘;lrul(.-gy_ Twesditferent entry points wore Hlustrated: the labelige

) ©step for one group, theMTorring step for another, Whare o initiate the

_ strategy is mfluenced”hy the leacher's estumate of the compelence of
. o the class If the teacher overestimates, astep or two back.ds indicated
' and_can be accomphished quickly. If the tMher underestimatoes, eg.,
L -~ asks for Iulu-)ls and gets combined labels ill;]'(l details and some in.
terences, he or she can move (uickly lo the next step.
-+ Another reason for gomg into such detiglis to demonstrate the role,
- obthe teacher as provoker. guider and® ()(:(:usi(_)nal'lly_):()l.lfil"g‘n(_!l'. There ™
v s great leeway for the Lol nvolvement thal teachdrs choose, To put |
. ibanother way. tcachers can be themselves Lhe overridimg considera-
. lvinn_ huw;:vg:r, 1s that af o ime does the teacher #tve an answer, .

_ *These simulated Tossons alst shbw some of lh'i;(l'mgnusti(: aspectsof
. : l.()}:{l\(;«_ll Inductive teaching” At the labeling andl defailing steps, the ‘
- teacher can observe where dificiencies i language on vocabulary are

- hampvring certun siudmil;:.' progress. It is a teachor judgment how
these deficiensies are handleil, [n somoe cases, the eather makes note of
‘which studept or students are lacking words or the ability to deseribe
objecs, bul goes on With the lesson by having those who ary’ more
competent help students who need it Later the teacher includes the

« Misging vocabulary or skill in a‘residing or language arts fesson, Whey

ihis'clear Lo tl}(- leacher that too many of the students lnck the necess-
) ary labehng and detuling skills, he or she can quickly convert the
) lesson into a language fesson. “T'he l(rssun‘.uhjm:liV(‘! thus changes from
. problem solving o leiarning the new words that make problem splving |
© 0 progress possible. o C - A, .
L, SWhile the simulated lessons sngg}(rsl an even and productive flow of
- - achions and interactons, Keep in mind that they do not charagterize
typical fst ventures o mduclive teaching, ‘The lessons more nearly
¥ reflect . sclling where the Logical l‘r‘(lp'(:t_i'vu method has become an
. " eslablished teaching:learning” framework. The 1encher who is ‘ifi-

' tracdicing this strategy. should plan on having 1o overcome certain
kinds Qf mertia. As pomted out carlier, leachers and students come to
this type of interaction well indoctrinated in ro approaches tg teach-
ing and loarning, where roles are nicely fixed. Some teachers: and stu.

- dents will be reluctant o surrender thessecurily oftheir pronounged
- role distinclionst” v ) ' ’
__ Itis mlimrlmgl lo note, however, thiat all of the factors that $tand in
S “the way of immediate siceess are, o some degree, subjoct 1o change,
. Whiltthere ard no guarantees, mogl teachers can ldarn to assume fhore
‘than one-role; in the courge of the day: they cart shift érom a more o

. 0¥ autocratic role characrgrized by teaching situations that call for o rote ™ - .
o or lectyree approach 1o & more democratic vale that is (':'mmisurnt'with_
~ Logical Indugtive transgctions. Experiences with hoth the CASS and
e THINK. along with the studies on the toaching of tactics, show that -

.' ‘ . ;I .. ! . .):. . .
| I . w0 e
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most students can move from dependency on the tgacher to.participa-
tiwh with the teacher ang other students in problem solving activilies,

The teacticr has apowerful vole in effecting positive change in slu-
dents. Psychological huedles can be overcome by maximizing the -
rewards (G both partiapation grespondifig) aml the qualily of the
response (being correct) Where deficiencies in langnage andfor the
ability to make associabons between facts and concepts stand in the
way of reasaming, the teacher can focus on these deficiencies by pro-
viding  cither®imdividual instruckion: or - practice within the larger
Lbroblem solving context :

We will always need o cope with llu- h(l(mgvn( ity of slu(lvnl
characteristies | xpernence shows thal any one elass or group. of
mildly handicappet! slmh wrlsawill representa range of intellectual .uul
_psychological func honthg. Stuilénts wall rage from the u-ldhw‘ly
voluble tothe ryptic, from lh(- Hnaginative e prosaic, and from the
success striverto the taileg avoider, Apar m chronological age and
whdtever else the toacher may know abod the léarning chamcleristics
of each studen?. theri are few reliatite prediclors ofa student's polen-
tral 1o pathicapate in problem sojving activities. The THINK data show

‘that 1Q s not a trustworthy index in this respect,

[n the event that the ('\.nnyll' s and the discussion that followed sng-
gest ambguily tn llw structure: and sequence of Loghal Inductive
teaching, .umln;,nm to that hmml in Discovery and Guided Discovery
strategles. a k‘l.nuhu. descrption of the strategy is presented in Figure
4 In this schematic, the rectangles represent weacher actions and the
ovals represent thie actions of a student or group of students, )

Hlere we can see that the Logical Inductive strategy preseals oplions
for the teacher I oders flexibility as well as structure, For example,

B lm\)mg wlentified IL_\(- lesson objective, the teacher can enter.the system

al any rec l.mglv based gn the readiness of the students todlo so. 11 the

relevant u-spunsl s are hot forthcoming. the teacher can revert to an

cather step m the system Fo illustrate, let us say that having specified
the lesson objechive - the teacher asks o guestion designed to elicil
labels, eg  *Who can name the lhm;,s we can see,in the piclhure?”” (Sea
Shefr 1) Ih( students do not respond. The teacher is ]usllﬁ(-(l inassum-
myreithet that (a) he orShe does not have their attention or (b) they are
nttending, but lack the ability to name what they see, If the problem is
one ofghtending, the leacher corrects the situation by making sure that
students” attention 1s focused appropriately. 1f, on the other hand, the
teachor overestunated the .lhlhlu's of the students, he or she can abort
the lesson, restate the nh]m five (in this case, o learn the names of the
prctured objects), and go on from that point, .
Ata more advanced step, the teacher’s options are vqunlly open. For

_example, in‘the second lesson simulation the leacher enlpred the pro-

Q

ERIC

Aruitoxt provided by Eic:

cess at the inference step (see Step 3). Most of the inferences were re-
tevant except for Eddie's. He speculated that the man raking the leaves
had been pliaying cateh with the boy ahd threw the foothall onto the
roof At this point, the teacher could stop the forward progress of the

b,
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Aruitoxt provided by Eic:

SUMMARY

secsecsncaldocriocens Cam e

. Dl
class inorder 1o ask Eddie what details in the picture led him o his in-
ference [lawnald also be appropriste for the teacher 1o help Eddice
proit from experience with a question such as, ~ I you were the man
and you knew thatst was your faull that the foothall was stuck in the
cave, would you be raking leaves? What would you do?" By drawing
on the evidence i the picture, along with generalized 'uppn'ul to fair
play. the teacher helps Eddie and the ¢lass dispose,of a distracting in-
ference so that they can move ahead 1o the solutron of the problem.

AU end of the cycle, following the verification of the proposed
solution, the teacher provides the opportumty forstudents to evolve
statentent ol a tule or princple relptive to the problem, and the class £f
problems, just solved (see Step 5). Whether or nol a generalizatioffis
stated, the teacher then moyes on 1o the et objective and the pr(ﬁ:(?ss
continues “ o :

-

e ) 2 e - . 4 . - .
Phere are thrat objectives associaled with teaching by way of the Logi-
cal Inductive strategy. Fiest, there is the universal objective of increas.

Cng the knowledge of muldly retarded students. Second, there is the ob.-

jective ol teachimg in such o way that students learn & strategy that
allows them Lo capttalize on thew knowledge.in the course of reagon-
ing the s-nm:us o problems, Finally, there s the oBjective of having
students acquwe feelmgs about thgmselves that will encourage them to
solve problems independently '

-

The altamment of these objectives requires more than simply imple-
nenbing certanr teaching' leghmques or uging particular teaching
materials R TN hat the classroom be a place where teachers and
students teel a umity, S¥puarpose and are able 1o share both SUCCeSSes
and Lnlures This s notao say that roles need 1o be blurred or thaf®
responsibilities need 1o ba agnored or surrendered. Rather, with full
recognition of roles and responsibilities, there is pevertheless a shared
Teehing that * we're all on the same leam. ™ -t .

With this context. teacher plunning caif be directed loward achiev-
g the stcond and third objectives. The content of learning needs to be
relevant to both the smmediate and long range maturational deeds of
students Feacher judgment prevails tn mgking decisions about setting
priofties and sequencing content, Keeping the goals and nhjm;tivus of
educanion m mid provides a framework for decision making that
lends both credibility and consistency lo planning,

COnee the content of mstruction has been identified, knowledge of
students” abfhities and habilities is essential in helping the teachor to
determime where to initinte the steategy with students and how to plan

~the amount of content that will be part of cach activity or lesson,

Along with knewing whaf the content of instruction will be, and
what the characteristics of the learners are, it is tyually important to
know how to manpge the learning process using the Logieab Inductive
stralegy " Teachers need 1o know the process thoroughly so that, gtep




by step.-they can help students move leward S(;lving problems and -
learming the necessary rules and principles to function productively
e after they reach school leaving age If the keacher is not well organized,
” . the steps problem solvifg will be random and, i some cases, can
' deleat the purpdses of the instruchon. _ . .
In the course ()f"illl[)l!'Illl'lll_l.l_lﬂ__”ll! Logical Induchve strategy. pa-
¢« bence and insight are mportant teacher attrabutes “Some students will
fnd it hard to beheve that the teacher is simcere i believing thal they
rre competent to share problem sohving ventures. Students will need
- recurting experiences it they are to be convinced of the leachéws sin-
-eerity Some students . although ready gnd withing to purli(;ipulu,‘fn;ly
luck some of the hasi knowledge required for involvement, The
JMeacher has to take the time to help them garn the necessiy back-
ground The temptation o take shortcutsas present under both sets of
condihons, 1t s nuch casior fy “tell” than it s 1o ask key queslions,
v O cowrse, since the Logieal Inductive stradegy s developmental,
achieving the desirediend — the generahzahon— s certainly the most
o hfhaalt step But there shoyld be some’comlort in knowing thal, as
dtfreult as s 1o achieve. onee gained at opens np a broader range of
problem solvmg for students and mcreases the possibility of their
gaining an "ll‘ wtant méagure of mdependence,

: © Finallys the fact that the content of instructign is, from the start,
. abstract means that there cannot be extended gaps in instraction. m.
plementing the Logical Tnductive strategy neets o he g day by day ex-

. peaence for teacher wnd students, The l.mn‘ning'ul'.uhslr;u;l rles and *
N principles s an emerging p}u-nnmvnnn_"l'h(-y emerge as an odtcome of

planned, structured. and frequent experiences. There is no substtule

. . \ o )

for continual practice tf problan solving abilities are to develop and o

be enhancetd as part of the xml(ll‘v handicapped student's instruclional
. . . "
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