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'"fchlldren- second, comparlng the effectlveness of these’ dlmen-‘

- ABSTRACT

.

The present Etudy had three maln purposes‘ firSt to comei'

_h,pare the' effectlveness of two dlmen81ons of 1nstructlonal
programmlng, dlverslty and number of concept exemplars,_when ' _“{

vteachlng relatlonal concepts to mentally retarded preschool 4:

SLOns ln facllltatlng generallzatlon followrng a- crlterlon

. \ -
for mastery, nd thlrd to examlne the relatlon between acqul—»

51tlon and generallzatlon for mlnlmal 1nstructlonal costs and..n“

-

’max1mum generallzatlon., ,»f'f- e w‘pvi _.' 'f i'> .f":

| The two dlmensfbns'under rnvestlgatlon were dlverSLty oQ
hconcept exemplars and numberkof exemplars from a concept class. f”,;";
Dlver51ty of exemplaﬁe had two leVels (IER), level one had |
Jmembers of a concept‘palr varylng oq,the relevant dlmenslon,‘

\

dlstlngulshrng the concept and on one lrrelevant dlmenSLon\
/OQ\\—l

(pOSltlon)l level two had members varylng on the relevant : N

"dlmenslon deflnlng the concept and on three lrrelevant dlman-'* ‘:f\
“sions (posrtlon,bcolor, form) All other 1rrelevant dlmen—

E A

'v.one had two dlfferent

51ons between conqept member palrs at each level remalned ’

' constant. Number exemplars (NE) also had two levels- level SRR »

'1mulus palrs durrng tralnlng, while

level two had four di ferent stlmulus palrs durlng tralnlng.

Four experlmental condltlon comblned from these

dimen51ons7 condltlon one, level one IER and level one NE.,f

'.cghditionrtwp, level one IER and level two NE' condrtlon l,.hy"y

B AY




"7two IER and level two NE. . Experlmental condltlons were .com-

i

.blned 1nto two groups (condltlonsode and two, condltlons

(v
: L R
/;k

-three.level two IER and level one NE- condltlon four, level

I

.three and four) and were tralned in two sets of blocked

L trlals.‘ The order of introductlon for condltlon groups and

v

) dally tralnlng blocks were counterbalanced across subjects.

A pllOt study Wlth two moderately retarded subjects re-

vealed a flaw 1n the 1nstructlonal procedure ‘which created

a reSponse set. ThlS reSponse set was demonstrated in. an

A

A-B- A de31gn. The 1nstructronal procedure was subsequently

"dhanged for ‘the maln experlment

{ Experlmental subjects 1ncluded three preschool aged,

-

"amoderatsly retarded chlldren (two boys, one. glrl) and one

i;.vpreschool age severely retarded boy. Each subject was

.f

'-:taught four Sets of polar opp031te concepts, one set 1n eachT

_ experlmental con’&tlon. Concrpt palrs were presented in-a

‘51multaneous format.

/

The results 1nd1cated, w1th the xceptlon of one sub—

‘Ject in one experlmental condltlon, that all subjects acqulred‘

R

pall four concept palrs ln the four experlmental condltlons

'Number of" exemplars was’ shown to produce greater trlals tov:”

'.crlterlon durlng achISltlon as it 1ncreased from 1evel one

~

~to level two, however, there was no ‘major dlfference in. gen—'

l-.erallzatlon. DlverSLty of exemplars also produced greater

_vtrlals to crlterlon as 1t 1ncreased from level one to’ level

'~;two, however 1evel two produced greater generallzatlon.:The

SN




results suggest that dlverSLty of exemplars rather than :

number of exemplars is the cruc1al dlmenslon in programming

for generallzatlon. r

IS

A,comparlson of 1nstructlonal costs, in terms of trials

. L
to criterion, ‘between acqulsltlon and generallzatlon ‘suggests.

that fewer exemplars w1th h11§ dlverS1ty results in fewer

trlals to criterlon and 51m11 r amounts of - maxalizati

A
A ey

‘when compared to more exemplars with hlgh dlver51ty.
Plau51ble reasons for the results obtalned were dlS—
cussed and thelr 1mpllcatlons for future research in the 6_

area of 1nstructlonal programmlng for concept tralnlng and N

generalization‘were.also suggested. S

S
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CHAPTER I’
| INTRODUCTION

' The present 1nvestlgatlon ‘was concerned w1th the effects c
: of stlmulus complex1ty durlng orlglnal learnlng and resultant
generallzatlon for concept teachlng with preschool mentally
retarded chlldren When de51gn1ng concept teachlng programs
'for thls populatlon 1t is important to descrlbe the 1nstruc—
tional parameters or’ task varlables whlch 1nfluence generallz-
atlon and retentlon of concept usage. |
Becker, Engleman and Thomas (1975) employlng a dlrect
'model of 1nstructlon for concept teachlng have demonstrated
the effectlveness of thelr approach when applled to’ dlsad-
’vantaged preschool age chlldren., Concept teachlng through ’
Adlrect 1nstructlon 1nvolues the two processes of teachlng
l dlscrlmlnatlon and generallzatton (Becker, Engleman and
\Fhomas,01975) A Chlld learns to dlscrlmlnate relevant stlm—
’/ulus dlmen51ons deflnlng a concept from lrrelevant stlmulus L
ddlmen51ons not representlng the concept f Secondly, general—_
'»klzatlon involves 1dent1f1catlon of novel 1nstances of the concept/
whlch were not preSent durlng teachlng. | |
There LS a 1ack of. research descrlblng how thlS approach
, to concept teaching can be applled to preschool mentally re—-J
W
tarded chlldren. It would appear an 1mportant applled research

L

1



a;>iguestion tovevaluat the components of a direct model of ’
v . concept teachlng wit' a populatlon for whom 1t has potentlal
-usefulness. ‘ o | | |
There are a number of task varlables w1th1n a dlrect
.teachlng approach whlch ¢an have potentlal influence on a
learnerls performance.~ Two of these task varlables are the :
’,nature and relatlon of relevant and 1rrelevant cue dlmenslons
':when arranglng stlmulus 1tems durlng teachlng.. These stlm- i
'lulus characterlstlcs are concerned with theé amount and. nature
'of 1nformatlon'prOV1ded to a student when presentlng 1nstruc-
tlonal programs. X
The research on concept.formatlon has focussed on normalhj
,chlldren and adults in relation to the role of stlmulus com—e'
! plex1ty durlng orlglnal learnlng, llttle study has been done
frelatlng to the generallzatlon of concept usage. Stokes and’
iBaer (1977) in a review of the 1nstructlonal or program con-
':dltlons whlch 1nfluence generallzatlon suggested two parameters
-,whlch have.con51derable relevance to the area of concept teach-
' _1ng, The flrst parameter 1s concerned w1th the dlver31ty of
exemplars presented during orlglnal learnlng and correSponds
to the%?iev1ously descrlbed notlon of stlmulus complex1ty 1n~_
volved in the varlatlon of the number of relevant and 1rrele-
vant dlmen31ons present The second parameter 1s concerned
B with the number of exemplars presented durlng orlglnal 1earne
1ng.' | |

Thls the51s has . attempted to address ‘the above problem

- by demonstratlng the lnfluence of dlver51ty and number of exem—'



3
‘,plars on 1n1t1al learnlng and generallzatlon of concept usage

Lw1th preschool mentally retarded chlldren Spec1f1cally a

thlS was done by 1nd1cat1ng the 1ndependent and 1nteract1ve :

effects of these two program dlmen51ons on 1n1t1a1 acqu1s1tlon.5d'

;generallzatlon and retentlon of concept usage. The results-'
f'have 1mp11catlons for the deSLgn of further research studies
tln concept teachlng and general program conSLderatlons when
1de31gn1ng 1nstructlonal concept teaching programs for thls

vpopulatlon ‘ DA



'CHAPTER II =

' LITERATURE REVIEW. |

d‘p>Introductionp‘ |
| p'fhe_termsiconcept.and‘conceptuaidbehawior‘can-have'a:,'
uwide'varietyﬁof'meaningst Flavell (1970) attemptlng to.
-‘fflnd’a common deflnltlon of the term concept by rev1ew1ng o
ex1st1ng deflnltlons concluded that the only common feature"

‘among deflnltlons was thelr dlfferences._ It appeared that

‘”"no one deflnltlon could satlsfy the constralnts of the other.-f

-fGagne (1966) attemptlng\to arrlve at a common deflnltlon of

‘~”fco:/epts dlsagreed w1th FlaVell's (1970) conclus1on. Gagne "'

[1(1966) suggested "desplte dlfferenc\s in the language used 'fgff;h-r:

t;to descrlbe a concept there is con51derable agreement among
\

'.research psychologlst's as’ to what these wor

v'mean" (Klaus—‘fj
'wmeler and Harrls, 1966, ,82) He 1solated the folioWLng
}three general propertles common to all deflnltlons-p;df‘
‘ l) a concept is an 1nferred mental process~
2) learnlng of a concept requlres dlscrlmlnatlon of
‘stlmulus ObjeCtS (dlstlngulshlng p051t1ve and negatlve 1n—”"ﬁ

t'stance5°'~ ‘
N o :
3) pergormance Wthh shows that a concept has been

-

.,learned cons1sts of the learner belng able to place an’ ob—
. N : R
jeCt in a class.’ S

There are three general theoretlcal approaches to the L




% study and explanatron of concept Learnlng. One orlglnates :
3w1th1n the stlmulus-response aSSOClatlonlSt approach to ba51c
.,rlearnlng processes._ A second is the more cognitlve approach fﬁj;;'

h;empha3181ng the role of learner 1n1t1ated hypothes1s and

fstrateglesr The thlrd is presented by proponents of 1nfor— bt

1

;;matlon proce351ng approaches to human learnlng.l-In'Each of

sl BT L e S e el S AR i

: these approaches there is not one theorrst or theory repre- y r‘;:'prr7
“sentlng an approach but rather a constellatlon of approaches

”g-follow1ng 51m11ar general guldellnes or underlylng pr1ncrples.g
-Each of these approaches are descrlbed brlefly.sv'f”_‘“f',“‘.hy,

s . R . - N B ; . . s 5 N Al

Assocratlon Theorx-

Assocratlon theorles of concept learnlng are e1ther re—

’ *
‘ferred to as S-R assoc1at10n theorles or S-R medlatlonal

.theorles.r These two theorles are srmllar enough to be cla531-~t‘7
o f1ed W1th1n one . approach, however, there 1s one 1mportant

'dlstlnguxshlng factor.,L\ ';,7 4 'T"idh

A co e

Concept learnlng tasks are v1ewed asda serles of 164.7,
'_stances‘or/eXemplars contalnlng attrlbutes whlch are rele-»b.nal~¥‘
vant or 1rrelevant to 1dent1ﬁ1catlon of the concept.4 S- |

u ,itheorlsts suégest that an*as§001at1on,;between the relevant
Lattrlbutes deflnlng the concept ‘and akrb@ponse of a subject 5
‘obserV1ng these relévant’ attr;butes»ls formed as a result of

"fenV1ronme9tal feedback.. The assocratlon between responses. |

»to relevant attrlbutes are strengthened through repeated

-.palrlng and env1ronﬁental feedbach and relnforcement whereas

g

the assocratlon between re5ponses to 1rrelevant attrlbutes
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is weakened'through'repeated-pairin' without envirOnmental

feedback and relnforcement Concept“learnlng is: v1ewed as a o

spec1al case of dlscrlmlnatlon learn ng and stlmulus general—g

1zat10n through the process of dlffer ntlal relnforcement and

envrronmental feedback

hQ An 1nd1V1dual has learned a concept when he can 1dent1fy“

G

‘new. egamples of the concept class. The | theory suggests that

what is learned 1n concept learnlng is an assoc1atlon between
! L

'srmllar stlmull and the same reSponse. »ThiSfassociation is

‘ lS suggestedwto account for concept learnlng,._v‘.,v Ll

A
Rt

o

;-;mternal &epresentatlon of an_ external stlmulus whlch acts

rles was postulated due to the expressed 1nadequac1es of S—R.-

'learned through dlfferentlal relnforcement, and nothlng else

Addltlonal S—R medlatlonal thorles have been develOpedf
to account for concept learnlng. These,approaches suggest
an assocratlon flrst between a common covert stlmulus and

secondly between the covert stlmulus and an overt response.

The deflnlng characterlstlc then of medlatlon theory is an .

‘aswa cue for'further overt behaV1or._

The medlatlonal component w1th1n S- R assoc1atlon theo-

aSSOC1atlon theory to account for some classes of conceptual

behav1or. These classes of conceptual behaV1or were those

that have no observable common elements or attrlbutes in the

bl examples formlng the concept class" A common example‘of such.

a concept class is food. Instances of food do not have com-

mon physical‘featUres from which one'could'aSSOClate; The

~common response to instances of food is eating and it is this

} .

S
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' 1ng and the types of strategles subjects employed in solv1ng
. rule based conceptual problems. It 1s dlfflcult to contrast

"pS R approaches whlch do not deal w1th rule learnlng dLrectly

’xlearnlng or»rule 1dent1f1cat10n. A further dlscusslon of

o S—R theorles and hypothes1s testlng theorles w111 be developed__——/"
.

'.used in the present research

o

-

response whlch acts as a medlator to identify. examples as
/I '

members of the concept class, S-R‘medlat;onalrtheories are

seen as more complex,than«S—R association'theories in addi-

tion to being more fléxible in accounting for the learning o

‘of a broader range of concepts,.h

3

Hypothe31s Testlng Theorles'.‘ ‘ _
A L

The 1mportant dlstlnctlon between hypothes1s testlng

theorles and S-R theorles is- the role attrlbuted to the B _:,f
/ U

learner. S%R theorles suggest that the learner‘s responses

/

are under the dlrect control of external stlmulus events

'1or 1nternal medlatlng cles., Hypothe51s testlng theory on

the other hand suggests that the learner is actlvely engaged

-

~in the learnlng process thro\gh formulatlng hypotheses about..

external stlmull and actlvely testlng them.' External feed-

" back tq. the learner reSths in conflrmatlon, deletion or

~add1tlon tO\hlS ex1st1ng hypotheses.

: » The most c1ted examples of thls approach to studylng
concept learnlng is the work of Jerome Bruner (Bruner et al.,

1956) -Bruner's work . was prlmarlly concerned w1th rule learn- -

and hypothesls testlng whlch is: prlmarlly concerned with . rule

in a later sectlon outllnlng the model of concept learnlng




Information Processing Theories- T ‘

Information proceSSing theories make an analogy between
‘man and computers. The analogy lS based on the fact that
both receive e*ternal input, produce an observable response
and the resultant response is attributed to internal workings
or processes. These theories are aniextenSion of hypotheSis

testing_approaches in the sense that they place enphasis on

 internal cognitive activities., ) S
. | ‘Computer programs are‘constJed' to simulate what is

inferred to occur in the human brain during the concept learn;
ing. The‘general approach makes several assumptions abouty
human mental processes which do not seem to be supportedhin
vexperimental literature.‘ These:assumptiohs are perrect mem-—
ory processes of’Storage and retrieval and error-free pro-

cessing~strategies when attacking conceptual'problems.

-
A

These three general approaches have been used to des-
cribe and study how concepts and concept learning occurs

As Horton and Turnage (1976) p01nt out many theories Within
'each approach have been developed w1thin the cbntext ofi
one type of conceptual problem . (i.e. attribute identifica- .
tion versus_rule learning)‘and may not be dmrectly 1nter—
'wpretable asyan explanation of othericonceptual problems.:
In addition these theories have_been'devéloped to'account
for specified concept classes'and’not'for abstract”concepts_
or;rule'learning (i'e. ' S-R assoc1ation theories). This

'pdoes not mean that one theory or approach cannot account

ifor other forms of conceptual problem learning but rather

i
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that they have not studied them directly.
Taken in a continuum the three apprOaches‘can be viewed

as moving from a simple to more complex explanatlon of con-

‘rept learning. However, each approach has studled dlfferent

o
¢+

}*evels of concept and rule learnlng. It is p0581ble to sug-

‘]gyroach exists as an adequate explanation in relation to

-‘red‘unobservable phenomena only take us further away from a
more par51monlous explanatlon. The present research assumesﬁ
a S-R association orNOperant approach to concept learning.

It is‘snggested thatesuch an approachrcan account for all

. = Classes of conceptual behavior “through the establlshed prln-

‘o c1ples of dlscrlmlnatlon, stlmulus generallzatlon and dlffer—

ential relnforcement The ratlonale er adOptlng this approach

is dlscuSSed in the next sectlon Wthh describes the assumed

model of concept learnlng

Assumed Model of Concept Learnlng

An operant approach to concept learning descrlbes con-~
'cepts as discriminated operants controlled by a class of
dlscrlmlnltlve stlmull.‘ The controlllng varlable is differ-

uentlal relnforcement for reSpondlng or failing to reSpond

- in the presence or absence of dlscrlmlnltlve stlmull.,

Keller and -Schoenfeld (1950) descrlbe the operant approach

and emphasize observable behav1or-

S L b o b i R B e T 2
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This ig another terﬁ which
logy from Popular speech,

behavior is it'that we call conceptual? | !
(Keller and schoenfeld, 1950, p. 154) °

- \ ' ) ‘
As discussed earlier, conicepts and concept’ formation
can mean different things to different researchers, One way
\ , ' :

of_describing\an operant approach is to contrast it with
other approaches, Opposing approaches have employed either(

a cognitive mode] ¥hdht'l962, Osgood 1953) oridevelopmental
:’y . ‘ «

model (Kehdler and Kendler11959) to study and exXplain concept

formatidn.,’Operant approaches differ from both Ehese models .
] L4

formation,

-Definition of Conceptual Behavior

. |

refer to.”cbnceptual beh#vior" in terms of'St}ﬁulus and re-
sponse dimensions. | The experimental definitions of Goldiamdnd
‘(1962)j Kendler and Kendlgr'(195§); Kendler (1961): Osgégd
(1953), Spradlin,:Cotter énd Braxby (1973)1agfee that con- . ' -
ceptual‘bghévior is aemonstyated?through é éimilar’responsé |
to a class of dissindlar‘stfpuii.‘ U | |

Spradlin andaDiXicn_(19f§)_felt that these earlier

\

AN
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definitions were too restrictive and further developed the
deflnltlon by suggesting that it is the relatlonshlp between
and interchangeablllty of stimuli which determines’ membership
in a concept class. They suggest that "a concept consists |,
.of stimuli or events which are substitutable for each other
within a given context, We assume if two or. ?ore stimuli

are establlshed as functlonally equ;Valent (or substltutable)
through relnforcement and tralnlng in one condition, there

. is an increased probability that the; will be functionally
equivalent in a second, even without direct.reinforcementler
trainlng 1n that 51tutatlon" (Spradlln and Dleom 1976, p-
555- 556) Such a deflnltlon based on assoc1atlon of responses
: through relnforcement establlshes response equlvalents Wthh
can account for concept classes w1th no observable distin-
gulshlng attrlbute but rather a common response. Thrb def-

inition allows for 1ncreased~f1 Xi 111ty when - acdountlng for

a

~ . the establlshment of dlfferent concepts w1th1n an operant o

o TR ‘

approach

The two most vocal CrlthS of thlS defi approach

are Osgood (1953) and Hunt (1962) - Osgood (1953) believes

that concept learnlng requlres an abstractlon process whlch

e

is unique to humans., He nevervreally deflnes what thlS%

s

abstractlon process is or how 1t occurs but Suggests that if .
conceptual behaV1or is based on dlscrlmlnatlon and general-

1zat10n alone then anlmals can learn concepts . Osgood (1953)

-/

referred to Field's (1932) study on\the concept of trlangu—‘

larlty in, the whlte rat, which he suggests was an example .

“ | Q
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" of complex discrimination learning and not concept formation.
Field (1932) trained a rat to discriminate between two doors ‘
when jumping from the Lashley jumping stand. Employing a

negatiVe reinforcement procedure the door which aV01ded an

aversive 51tuation was marked with a triangle. Durhg the ‘\ il
training procedures the trlangle was varied with new dimen- -
sions of size, calor, position and shading. - » \ . .
The rat's Similar response to a series of . dlSSlmllar z o
.stimuli would appear to meet Osgood's (1956) definition

. where a‘concept is a set of stimuli which controls the same -

response. Osgood (1953) suggested that the rat's behavior
e

///

‘dld not denote conceptuai/behayior/as it may not be respond-

v

ing to the abstract concept of triangularity.- This sugges-

._tion by Osgood centers on the question of what did the rat
learn?- Within the behaVioral Timits of a Sim ,e5ponse .
to dlSSlmllar stimuli the rat did exhibit conceptual be-

haVior however, it is impOSSible to deCide if this behaVior

,alSQ refl abstraction of the concept triangle.

According to Osgood's definition, abstraction is defined
byhresponse characteristics and as a result Field’s rat
'”wou;d/appear to have abstracted,the conc pt triangle. How-
»ever,'if_aRStraction is argued to be an internal unobserv-
v;able,process within Osgood's (1956) definition, then it can "
be argued that Field's rat did not abstract the concept ‘
" The attention of any definition to assumed . internal unob-.u
servable mental processes suggests thal any subject popu-

lation can never really show conceptual behavior as one
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cannot directlx observe mental processea. If on the other
ﬂhand one 1nfera mental processes from behavior then con-
ceptual behavior-does reflect abstraC ien of a concept.

This applies equally to Field's rat as it does to human

\q
o,

subjects. ;. T

Osgood (1953) also suggested that Field's rat may not
respond in a sjmilar way to new examples of a triangle (i.e.
three people forming a triangle; three cornered block etc).
. This point brings up the question of when a concept is formed.

Miller (1976) points out that during concept learning a sub-

ject may demonstrate conceptual behavior beyond the stimqlusfg

items during training but mot to all possible items repre--

senting the concept class.

Human and infrahuman subjectshdemonstrating conceptual

behav1or at different levels of stimulus complexity may be
-a result of original learnlng condltlons and breadth of

-
parameters deflnlng a concept class.\ If Field's rat dis-

played similar . responses to stimulus changes*1n the conceét
' class as suggested by Osgood (1953) when ‘would the crlterla
'for abstractlon be satisfiedg, Field's (1953) rat was re- ]
sponding to dlsmmular stlmmll and theref%re Osgood's (1953)

questlon is almost 1mp0851ble to answer experlmentally un-

less it is further operationally defined. All that can be //7<

-~
e

arqgued - 1s the ‘observable data show1ng controlllng external/

stlmull resulting in the behav1or of a rat whlch is 51m11ar

by deflnltlon to conceptual behav1or in humans. ‘ : - e
A sgcond p01nt of cr1t1c1sm arises from Hunt's (1962)

/

T
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deflnltlon of a concept and dlscus31on of an bperant app%oach.
Hunt's (1962) deflnltlon dlffers from that of an operant
approach on the reSponse characterlstlcs whlch deflne con-
ceptual behav1or._ HlS deflnltlon sqggests that conceptual
behavnor is contlngent upon dlsplayln;ra verbal statement
descrlblng the relatlonshlp between deflnlng stlmull.;’As a

result Hunt s deflnltlon excludes 1nfrahuman subjects ‘and

nonverbal human subjects suggestlng conceptual behav1or is

: unlque to humans Wlth spec1f1c communlcatlon skllls.

The 1mportance placed on verballzatlonfof-a rulefin;
conCept formatlon may be 'an unwarranted crlterla. Verbal—
.

1zatlon of a rule may be another level of conceptual be—

hav1or demonstratlng the use of a verbal attrlbute assoc1ated

Wlth a nonverbal reSponse.h ﬁull (1920, in Mussen 1965); and
Plaget (1956 in Flavell 1972), report examples of eXperl-
mental studles where subjects demonstrated conceptual be-
hav1or nonyerbally (through manlpulatlon of task stlmull)
but,dld not or were unable to. descrlbe the rule.i The two

re3ponse mddes verbal and nonverbal may be dlfferent skllls

whlch are related but reflect dlfferent levels of concept

[4

o attalnment. R o Sl s

o . .
R I o

ControllinQyVariables in-Concept Learnigg

~An explanatlon of ex1st1ng approaches to concept forma-

tlon and developmental changes in concept formatlon will be

presented w1th an 1nterpretatlon based on the controlllng 1n-

fluence of dlfferentlal relnforcement ,An operant approach
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deflnes d;fferentlai relnforcement as the major controlllng‘
factor in achLev1ng stlmulus control leferentlal reln—
.foﬂtement is also referred to as the major controlllng fac— '
tor ‘when establlshlng more complex stlmulus classes’(l e.
,concepts) ~ other Varlables 1nfluenC1ng conceptual behav1or
“are antecedent 51mulus’dnnen51ons such as stlmulus presen—;
tatlon or stlmulus sequenc1ng. These varlables have been’
studled prlmarlly ln the area of errorless dlscrlmlnatlon»-
t'learnlng (Terrace 1963) | v |

y
LIS

Errorless dlscrlmlnatlon procedures have been used to
train complex dlscrlmlnatlon 1n normal and retarded chlldren
i( 'dman.1966‘ Sldman and Cresson, l97l) The present research
= ;tsemplQY1ng an.errorless.procedure'and.thls research' |
. tivach willenot’be’revieweda = | R

'Asfdescrihed,earlierhﬁediational theories,Within an
S-R approach and cognitive‘theOrieS'were;develOped to‘h
account for a suggested 1nadequacy in S R aSSOC1at10n
theory, ThlS 1nadequacy was suggested on the grounds that
"S—R assoc1atlon theories could not account for.concept
;formation when stimuli inithe concept ciass do not haue
1observahle'common defining’dimensions 'Concepts thch‘do-h
hot share all the same dlmen51ons or prOpertles ln common
are referred to as dlSJunctlve concepts.

Goldlamond (1962) descrlbes an example of a dLSJunctlve,
iconcept (stopplng response) which 1llustrates how ‘this con-

cept class can. be formed through dlfferentlal relnforcement

“

AN
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and_stimulus generalization. _A;personywill-dlsplay "stopping =

’ _behavior“ in the"reSence of a red light stop sign etc.l as

_ a functlon of prev1ous consequences to stopplng or non stop-'
plng. The degree to whlch new members w1th1n the class (dls—
crlmlnltlve stlmull (SD) to stop) comecto control the same .

_‘reSponse is a functlon of stlmulus 51mllar1ty to oth T stlmu—'? .-
ll in: the class and consequences whlch follow 1t ‘

Spradlln et al (1976) studledathe role of reSponsefiﬂ
‘equlvalence between stlmulus 1tems when ‘one stlmulus was
t_assoc1ated Wlth an audltory cue. . They found that an audltory .

cue assoc1ated w1th two members of a- stlmulus claxs came to. : {fﬂﬁ
‘e11c1t~the Same reSponse for other members of the stimulqu |
class. The stlmulus items W1th1n the class were dlSSlmllar
" on. the dlmen51ons of color and shape. Spradlln et al (l976)
extended thelr results to suggest an explanatlon of the way
kxln whlch receptlve language 1tems may be learned in: chlldhood
. The example used was a 81tuatlon where a father glves hlS son;
- a new toy to play w1th but does not tell hlm it is a toy. :
tThe son plays with the toy and 1s later requested by father
- to put all his toys away.' The son pleS up all hls toys
'.flncluding the,newetoy and‘puts them away. The common reSponse‘
of playing, previously associated With the word toy is gener—
allzed to the new uﬁlabelled "playthlng" and 1t 1s 1ncluded |
Lfln the concept class toy. | . ‘
It could ‘be suggested that both examples from Goldlamond _f

and Spradlln represent 51tuatlons where- a response medlates

another4re5ponse. An}alternatlve plaus1ble.explanatlon is
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;put forth through st1mulus‘generallzatlon and assoc1atlon,.”
learnlng resultlng from dlfferentlal relnforcement.

"*‘ Green (1955) and Namlkas (1967), prov1de examples'of re-
.search studles show1ng dlfferent acqulsltlon rates for concept ;.
fldentlflcatlon as a result of dlfferentlal relnforcement 5 &
‘schedules. Sherman et al (1967), worklng w1th young chlldren
”lnltlally establlshed a concept class 1n a match to sample .
task through dlfferentlal're;nforcement'then‘reversed reSponsesg-
"to‘concept'classes by reversing'differentiai feinforcement"
'_These studles 1llustrated how dlfferentlal relnforcement coﬁL
: trols the rate and direction when learnlng conceptual behaV1or.-
- Strategles used by subjects in concept learnlng s1tuatlons
vare suggested to be beyond the framework of operant analy51s

and’ explanatlon as Duse and Hulse (1968) commentL *‘

it is a mlstake to descrlbe the learnlng of con—,
cepts as nothing more than a kind of -passive pro-

cess of discrimination,. because we know that the

‘vaehav1or depends upon more than this, There is
- for example, the matter of hypotheses in. concept
learning. "Even more. to the point -there is the'

matter of strategies. The use of strategies

clearly lifts concept learnlng out of the domain

of 51mple dlscrlmlnatlon learnlng (p. 422).

Bruner et al (1956) studled and 1solated dlfferent
»strategles (i. e. conservatlve or focu51ng) a subject may
A'dlSplay when learnlng a concept The dlfferent strategles
iwere deflned as an 1nd1v1dual's stlmulus choices when glven

feedback on prev1ous ch01ces. A subject's response charac~‘
.terlstlcs were deflned in relatlon to strategles rather
than an explanatlon of preV1ous learnlng hlstory made up

,from d1fferent1al consequences to stlmulus 1tems " An ob-



21V1ous and Just as plau81b1e an explanatlon is that ”Bruner 8

S strate 1es" 1d1n res nse are learned ‘res onse character—l :
. gu SD P

v

dlfferentlal relnforcement |
» If- a“subject has a prev1ous hlstory where focu51ng on
1nd1v1dual attrlbutes has produced a greater probablllty of
L task completlon over- gambllng strategles where two or more
;attributes are changed over each selectlon, then it seems
,reasonable tp suggest he w1ll choose a focu51ng strategy..:
"-=The reverseﬁl; true for a gambllng strategy dependlng on/the
’ prev1ous learnlng hlstory..“ ‘ , } } |
| »Other researchers, (Kendler and Kendler, 1959, l967°‘;
Kendler, l97l) have suggested that an 1nd1v1dual's strategy
when learnlng concepts changes w1th age and the acqulsltlon v

K

“!'of languageh
. Kendler and Kendler (1959 1967) generally found that
ot dren who learn 1n1t1al dlscrlmlnatlon problems ea51ly and
A‘qulckly learn the reversal problem but w1ll have more problemsh
with - the nonreversal shlft Thelr results were lnterpreted
as suggestlng a medlatlon strategy employed by chlldren tof
: account ‘for the dlfferences 1n performancey AN | .

An alternatlve explanatlon could rest on the'observedv"
‘effects of partlal relnforcement and extlnctlon.‘ Durlng
reversal ShlftS the new SD or correct reSponses were not

:prevlously remnforced whlle'the~old~sD's durlng or1g1nal

,”learnlng were relnforced on a contlnuous schedule. On the

other hand, nonreversal shlfts represent a 81tuatlon .of am~v

@& . : . y . : AT
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A"sbeQULty‘tO thedsﬁhject wheresdﬁring-the shift*vhaifrof'the‘ -
-prezlously contlnuously relnforced SD's ‘are now relnforced ;fh
vsome of the tlme (partlal sqhedule) and extlngulshed,thé Lo
"remalnderuofuthe tlme.d | |

| The reversal Shlft represents a 81tuatlon of extlnction |
”follow1n§ contlnuous relnforcement of old reSponses and con—zll
tlnuous relnforcement of new responses.' Nonreversal shlfts

j repreSent a 81tuatlon where prev1ous responses cantlnuously

$re1nforced are now only partlally relnforced \'fhqulfference
‘n7between these two reSponse patterns to Shlft problems can be
‘glnterpreted as a result of reSponse per51stence to dlfferent
schedules of relnforcement and extlnctlon. Partlal relnforce—

,ment serves to 1ncrease reSponse strength where extlnctlon

:serves to weaken it (Sklnner, 1953)u .

jhénmnari
' h ThlS sectlon has attempted to show that‘concept learnlng
explalned w1th1n an operant approach is aLVLable alternatlve
rto opp051ng explanatlons of concept formation. “As mentloned
earller, another controlllng varlable in an operant approach
to concept learnlng is the presentatlon of antecedent events.
’Thls refers to the complex1ty of stlmull (amount of 1nfor-
matlon presented), deflnlng relatlonshlps between stlmull and-
the manner 1n whlch stlmull are presented |

The next sectlon will outllne research llterature Wthh

’ has 1nvestlgated &hese antecedent varlables on orlglnal learn-1~

jlng and resultant generallzatlon.‘ ThlS research stems prl-_



'-f'marlly from the study of concept ldentlflcatlon learnlng

'lrepresented in the work of Lyle Bourne and others.

utherature Related to Antecedent Varlables o
Durlngforlglnal Iearnlngiand‘Generallzatlon‘

%'Bourne (1966) has outllned the task varlables 1nvest1-

gated w1th1n,concept 1dént1f1catlon research and how they con-

: .
trlbute to 1nd1v1dual performance. Task varlables are deflned

‘as "ecologlcal condltlons under whlch the subject must work

: to’ produce solutlons to conceptual problems p. 45 Task

’varlables as a group are- comprlsed of response varlables,, B

'stlmulus factors,llnformatlon feedback and temporal factors. '

- Thé task varlables of lnterest for the present rev1ew and
proposed research are stlmulus factors.: Stlmulus factors

'a generally refer to elther ‘the mode in whlch stlmull are pre—

tsented (slmultaneous or succes51ve) or- the complex1ty of
stlmull presented in relatlon to the amount of 1nformatlon

4 contalned (e g.: amount of relevant and 1rrelevant 1nformatlon)
More Spec1f1cally the present research is concerned W1th the

©

effects of stlmulus complexlty such as the amount of relevantv

jand 1rrelevant 1nformatlon contalned in lnstances of the con—[‘

cept class and number of 1nstances from the concept class,}as’
jantecedent 1nstructlonal parameters Wthh 1nfluence orlglnal
v'learnlng and generallzatlon of concept usage.ﬁ L1terature 1n—
vvestlgatlng stlmulus complex1ty Wlll be dlscussed under two
Rtoplcal headlngs, one pertalnlng to the role of stlmulus com—'
--plexlty durlng orlglnal learnlng whlle the second dlscusses

xtheieffects:of‘stlmulus complex1ty.on generallzat;on.‘

-



Varlatlons of Relevant and Irrelevant
Dlmensions durlngporlglnal Learnl ng

There has been conSLderable research reported whlch
-\clnvestlgated the 1ndependent and 1nteract1ve affects of
'relevant and 1rrelevant dlmens1ons durlng orlglnal learnlng 8
of concept 1dent1f1catlon. vConcept 1nstances are represented
by a: set of dlmen61ons which can have two or more values |
‘Relevant dlmen51ons are those stlmulus cues whlch are cruc1al‘A
to concept 1dent1f1catlon. “Other’ dlmen51ons present in. the
'Estlmulus cues Wthh do\not deflne the COncept are referred tq
';as 1rrelevant as thelr presence: is not cruc1al for concept
'1dedt1f1catlon. - IR f;ot.‘:'”‘ )

o Stlmulus varlablllty w1th1n relevant and 1rrelevant

dlmens1ons are referred to as 1nter and 1ntra dlmens1onal o
d/ Varlablllty. Interdlmen51onal varlablllty refers to stlmulus

u; complex1ty in terms of the number of dlfferent d1mens1ons on,

whlch a concept 1nstance can vary Thls is deflned oper- .

! \\.

_atlonally as the number of relevant and 1rrelevant dlmenSLOns.v.

For example_a conceptllnstance may have one or more relevant
'dlmen51ons and one or more- 1rrelevant dlmenS1ons. Intra—
dlmen51onal varlaﬂlllty refers to stlmulus cw% complex1ty
where there are/a number of values for each dlmenslon. ThlS/

” form of varlablllty may be ass1gned to elther relevant or

1rreleva “—mlus dlmen31ons. For_example a concept may
'have'sif levant'dlmenlen?With_two'or~more values
(size 1: "es »,ﬁsize»3‘etc)'infadditionito.an,irrelevant
dimensior; wmlthstwoforimore'values (circle, Square,“

',tr}angle). ‘ o '-",, "f, - -
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The effects of interdimensionalrvariability for con;
cept identification tasks has| been well documented (Bourne
‘and Haygobod, 1'959,' 1961, 1961). Bourne and Haygood (‘1959,f |
_1961) investigated the independent and intefactive'effects
of relevant and irrelevant dimensions on performance in a
concept identification task. The; employed a'receptive
vparadlgm with sucCe331ve presentatlon where multlple concepts¢
were cla531f1ed into one of four groups. Thelr experimental
rgroups dlffered on the number of relevant and 1rrelevant di-

' mensxonS'present to defln eac_ concept- »Thelr results
showed cons1stently that subject performance 1mproves as the
':number of relevant dlmen51ons 1ncreases and the number of
_non-redundant 1rrelevant dlmens10ns decreasesa Bourne and
Haygood (1961) repllcated thelr earller work with unidimen-
nsional;and conjunct;ve.concept'problems whlle,us1ng.redundant
dirreleuantﬂstimulus cuesbrathefythanﬁnon redundant : They’
found 51m11ar results to thelr earlier research (1959 1961)
'fshowxng decreased performance as 1rrelevant dlmen51ons in-
'icreased- The decrease in performance was not as’ equlvocal
wzth non- redundant 1rrelevant stlmulus cues. vThe amount of L
1rrelevant 1nformatlon has a negatlve effect'on performance
ahowever, the form 1t takes W1ll also dlctate the extent of
this negatlve.effect ; Thelr results also 1nd1cated that the
vlncrease in 1rrelevant dlmenSLOns produced a greater decrease
Klnlperformance/for the conjunctlve over the: unldlmen51onal |
rule. _ ,
d[Battio anduBournet(IQGl) investigated the lhdependent
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and interactive effects of intra and inter dimensional stimu—i

: _ ‘
lus variability on performance Wlthin «:oncept‘identification
tasks. Their studv employed a receptive paradigm where sﬁb—
jects were informed of'the conjunctive'rule governing the con—p
cept (two relevant dlmen51ons) in addltlon to descrlptlons of
stimulus dlmenSLOns and poss1ble°values of each. Four con-
cepts ‘were presented on a: screen 1n front of the subject

¥

,where the task was to clas51fy the stlmulus Objéct info one “-
{of four categorles. A non—correctlon,procedure was used;;n
which immediately following a subject's response~allight
corresponding to the correct choice "lit up" one of four
.buttons,correSpondingito the'correct response. A 323@fac—
torﬂﬂ.design represented all possible combinations of/three
.conditions:for,interdimensional variability (1,2,3 irrelevant‘
‘dimensions)dand three‘conditions of intra dimensional varia—
blllty (2 4, 5 dlfferent stlmulus Values W1th1n each of'the
relevant and 1rrelevant dlmen51ons) The four concepts were

‘ deflned as two relevant dlmen51ons (form and Wldth) for the.
geometrlc shapes trlangle and quadrangles._ The dependent
;measureSEn the\study-were mean number of errors and trials

to solution. Their results showed an increaseVin trials
,and'errors to solgtion’askeach level/of'either intra.or
interdimensional variabillty‘increased.'-Both theée sources
of variability were.Significant’at'the Ol level‘ These re—A
sults showed a 51m11ar 51gn1f1cant (p(.Ol) llnear trend as .

was observed for increases in 1rrelevant dlmen51ons (Bourne'
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and Haygood, 1959, '1961) " The results were more dramatic as

the higher condltlons lnteracted for both intra and ingd,
dlmen31onal variability. Battig and‘Bourne (1961) inégﬁ’
thelr results as flttlng the Bourneignd Restle (1959) concept
d§?t1f1catlon model which suggests that the numbei ‘of errors
_to solution is determlned by the proportlon of total cues
relevant to problem solutions. An 1ncrea51ng intradimensional
varlablllty would be predlcted to contrlbute to task complex-
ity in a similar manner as 1nterd1men31onal 1ncreases have
'shown. . '_ k“‘ )
Haygood,_Harbert'and.Omlor (1970)_investigated the role‘
of intradimensioral varlability insconcept identification.
tasks. ‘They employed a receptlve paradigm using a successive
presentatlon with exemplars and nonexemplars. Independent
varlables were tWO levels of concept complex1ty (one relevant
;nd two-relevant dlmen51ons) and three levels of.lntradlmen—
51onal varlablllty for lrrelevant dlmen51ons (e .g. three
‘dlfferent letter sets). The task consisted of ch0051ng
.rnstances of a concept where stlmulus materlal used was a .
set of f;ve letters typed on a 3x5" card. In the one rele~
vant‘dimension one pOSition and letter were“relevant while
 the two relevant. diﬁension used two different letters and
p051tlons as relevant cues. The levels ofdfitradimensional
varlablllty were two,. four and six reSpectlvely."In two

level problems each letter position could take on two pos51ble

lettérs, one of four in four level pﬂéblems and one of six in
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six level prohlems. There were an equal number of positive
and negative instances for each condition and the criterion
for task solution was sixteen correct responses. Two experl—'
ments were .completed in whlch the results showed a decrease ;
in trlals to criterion as the number of levels 1n,1ntra— .
dlmen31onal stlmulus varlablllty 1ncreased The two level
. relevant dlmen81on appeared harder however, the dlfference
from one level problems was not 51gn1f1cant and there were no
Jlnteractlve effects 5 = |
When comparlng thelr.results to Battig and Bourne (1961) =
Haygood et al (1970) suggested that their results were not ~
dlrectly contradlctory due. to dlfferent manlpulatlons.
Battig and Bourne (1961) manlpulated 1nter and 1ntrad1nens1onal
varlablllty en both relevant and 1rre1evant dlmen51ons while
aHaygood et al (1970) only manlpulated 1ntrad1mens1onal varla- _—
’blllty on 1rrelevant dlmen81ons. Haygood et al (l970) sug-
gested that Battlg and Bourne 8 (1961) results may be llmlted
to sltuatlons where attribute dlmen51ons deflnlng both ~u7§\5/
categones of relevant and irrelevant d1mens1ons 1ncrease in \\\\
' @complex1ty rather than only one. ' \ (_. ';\\{
Haygood et al €1970) cautloned the 1nterpretatlon of
 their results as they mdy be Specific to the type of rule
’“’.//used for concept 1dent1f1cat10n. They e ployed the afflr— T
’matlon and conjunctlve ‘rule which places con31derable empha—
‘s8is on the role of p081t1ve lnstances (Hovland 1952) and the‘ o .

/

pOSSlblllty exists that rules,whlchvrequlre'attentlon to
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negative instances for solutign (conditional, joint denial)

¢

‘,may show a decrease in performance as intradimensional varia-—

Chumbley, Lau.and Haile (1971) replicated the Haygood

sjunctlon concepts. ‘It would appear that wh

complexity of the task does not increase and imrelevant di-

mensions are 1nterchanged thr gh lntradimensional Variation

\

an 1ncrease in perfo Ice results. Although Haygood et al

(1970) and/Sh{ ey et al (1971) dld/not spec1f1cally in-

N

vestrgaté subject selection strategles -in concept attalnment
/ - /

//;//////tﬁey both suggest thelr’results are supportlve of the whol-
1st1c p051t1ve focus strategy. ThlS strategy suggeststhat a'

subject attends to the first pos1t1ve 1nstance presented

and ignores all negatlve instances, u51ng the positive  instance
as his worklng hypothe51s. on’ subsequent trlals ‘the subject
reduces hws "whole" strategy by observ1ng stlmulus changes

in the positive 1nstances. This process reduces hﬁs hypoth-'_

Ve31s until only relevant dimensions are- left (Haygood et al

[

1970) .

{
Summary |

s
. The llterature revlewed suggests that stlmulus complex1ty

"does effect orlglnal learnlng,howeVen there remains some con—
-\troversy over how dlfferent stimulus parameters contrlbute

to this effect. The two stlmulus parameters 1nvest1gated were

~ ' intra and inter stimulus variatlon on relevant and irrelevant

4

\ \

blllty increases for irrelevant. dimensions. - ‘ //;//
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dimensions.

Genefally it was found that‘as;stimulus complexity in-
crea;es‘for_both,relevant and irrelevant dimensions (Bourne
and Haygood 1959, 1961) subject performance decreases, while
incteasing either intra or inter'dimensional\bariability on
relevant and irreleVant dimensions (Battig and Bourne 1961)
also results in performance decrements. Alternatlvely,
vHaygood (1970) and Chumbley et al (1971) found that in-
creasing stimulus complexity for irrelevant dimensionsvwhen%*

the complexity of relevant dimensions remains constant re-

sults in fewer performance trlals to solutlon
~‘The dlfferences between these two general flndlngs may

be due to the type of conceptual rule underlying concept
identification'tasks in addition to tne mode o? stimulus
preSentat%on,}aBourne and}HaYgood (1961) used disjunctive
concepts which as,Honand (1952) points Out“reqhires atten-
tion to negative instances while Haygood et al'(i970) and
\Chumbley et al (1971) used conjunctlve and unkolmen51onal
concepts which do not place as much empha51s on negative
information. | |

. / Aol
One could predict that stimulus complexity operationally

LN 3

‘deflned by inter and intra stimulus varlablllty will fac111—

tate 1earn$ng where the rule defining the concept does not

-

place empha51s on negatlve 1nstancé§‘f8% 1dent1f1catlon of

‘positive 1nstances ‘Increased complexity of irrelevant

information should increase the saliencyof the relevant
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thus fac111tate dlscrlmlnatlon.

‘ Another point. between these two studles or p051tlons~p-

1wh1ch may contrlbute to dlfferent flndlngs is the type@of

W

z stlmulus dlsplay used when presentlng experlmental concepts

Bourne and Haygood (1961), Battlg and Bourne . (1961) used a
' dlstrlbuted stlmulus dlsplay Wlth succeSSLQe presentatlons
| where Haygood et al (1970) Chumbley et al (1971), used a
| ‘more compact stlmulus dlsplay W1th success1ve presentatlonsif
Compact stlmulus dlSplays dlffer from dlstrlbuted dlsplayspv
1n the way that the 1nformatlon pertlnent to deflnlng the

RN ,

concept is either presented on each trlal or distributed
over'several trlalewhere no one trra; has enough 1nformation
vto deﬁineythe concept.'d RN _'p; IRPE o ‘y'r
Eﬂéourne‘and Haygood'(l959, lQSl}vand.Battig.and Bournev
(1961) presented p031t1ve and negatlve 1nstances 1nd1v1du-
ally where Haygood et al (1970) and Chumbley et al (}le)
presented a stlmulus array of five stimuli (flve letters)
w}uere each stlmulus array was elther a poSltlve or negatlve_
, 1nstance. leen that Haygood eftm (1970) and Chumbley et .
-al (1971) used concepts whlch were deflned by ‘their relatlve
‘vaSltlon to the other stlmull in the flve 1tem array, pres-
" entation of such a stlmulus array was necessary. Bourne and
Haygood (1959, 1961) and Battlg and Bourr‘ (1961), used con- |
cepts which were deflned by the comblnatlon of. relevant ‘and

1rrelevant 1nformatlon on crltlcal and non cr1t1cal attrlbutes

contalned in one instance orxr nonlnstancenof;the concept classj




| The dlfferenCes betveen these two flndlngs on lntra_;.
_dlmen51onal varlablllty may be 81tuat10n SpelelC to the type
- of relatlo%al concept and compact stlmulus array used by
Haygood et al (l970) and Chumbley et al (1971). Compact
arrays allow subjects to ‘scan more 1rrelevant 1nformatlon at
»one tlme reduc1ng a. memory load whlch is alternatlvely in-
'creased when u51ng succe581Ve d1str1buted stlmulus arrays. :
Thelr results may have direct relevance to 1nstructlonal
’programs whlch teach relatlonally based concepts presentedt‘

in a compac_

_»tlmulus dlsplay. ,Dlstar I (Language) uses a-

compact stlmulus array when teachlng relatlonal concepts

Ll

such as long and short -In thelr teachlng sequence each

stimulus set 1ncludes a/number of examples for both concepts

<

long and short Instructlon dlrects the student attentlon ;-

to each concept by show1ng its relatlon to the other opp031te

‘concept (i.e. this is long, thlS is short).léf
Accordlng to Haygood et al (l970) and Chumbley et al

(1971) 1ncrea31ng 1rrelevant dlmen51ons for long and short

such .as form, color, s1ze and posrtlon W1th~the relevant di-
rmen51on of length remalnlng constant,»should faC1lltate dls—l

’ crlmlnatlon and 1dent1f1catlon of each concept B Becker et al
(1975) suggest a cumulatlve programmlng strategy vhere 1rrele—

“vant and relevant dlmenslons of a ;oncept are 1ntroduced after;

preV1ous dlscrlnunatlons are mastered may not be necessary

and may even be counter productlve for relatlonal concepts.
- '

‘g,;,

Concept 1dent1f1cat10n research 1nvest1gat1ng the effects

of stlmulus complexmty during orlglnal learnlng has not been

/

v

.......
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"concerned wlth the 1nfluence of orlglnal learnlng condltlons
“to generallzatlon of concept\usage.' Generallzatlon of con-
cept usage is a major crlterla for -an operant deflnltlon of
E concept formatlon The next sectlon w1ll rev1ew llterature

’whlch 1nvest1gated condltlons of orlglnal learnlng and thelr'

effect on generallzatlon of concept usage._’

Condltions of Orlglnal Learnlngfand Generallzatr_n

Another feature of concept learnlng not addressed by the
»concept 1dent1f1catlon research is the generallzatlon from f
orlglnal learnlng condltlons. The prev1ously rev1ewed o
fllterature suggests 1ntra and 1nter dlmen51onal varlablllty
wrth;n ‘relevant and 1rrelevantmd1men51ons effects initial or
original'learning-f However “the effects of orlglnal learnlng
_ were not assessed through generallzatlon to novel 1nstances. *
The goal of concept teachlng as stated by Becker, Engle—v
dmann and Thomas (1971) is as follows-," » o

A concept has been taught when any or all members

of the concept set are’ correctly identified (re-.

'sponded to' in the same way) even though some were

not in the teaching set and any or not all members
of the concept set are reSponded to in a dlfferent

way: (p &238)
Thisygoal h?s an 1nplicit'mea5uredor,test to validate its
effectiveness. The test is presentatlon of novel 1nstances
jfwhlch were not observed durlng orlglnal learnlng. When a
learner demonstrates generallzatlon beyond orlglnal learnlng
condltlons thevg,al of concept teachlng has been reached

r (1977) presented a review paper dlSCUS51ng

Stokes and»k

the technology,of generallzatlon; They suggested.that gen—
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eralization is a ' pa331ve concept devoxd of a technology"
‘when compared to dlscrlmlnatlon.' Dlscrlmlnatlon is a well
understood process Wlth an adequate technology whlch can be
:programmed and practlsed Generallzatlon on the other hand
" appears to occur W1thout an adequate understandlng of what

| programmable" elements contrlbuted to it. Stokes and Baer

(1977) deflne generallzatlon on pragmatlc grq@hds,;
. «W
e e generallzatlon W1ll ‘be- con51dered tg be the
occurrence of relevant behavior under different,
nontraining conditions (i.e. across subjects,
settings, people, behav1ors, ‘and/or time) without
" the schedullng of the. same events of those conditions
as - had been scheduled in the tralnlng condltlons
(p.. 350). ' N : :
%

‘An advancement of a technology of generallzatlon would des—‘
cribe the lnltlal tralnlng condltlons whlch produced gener-v

_allzatlon as well as those Wthh dld not

Stokes and Baer (1977) rev1ewed approx1mately two—hun-

_dred and flfty research studles categorlzlng each 1nto one of

b
‘seven categorles. The one: category whlch has relevance to"

LS

~the area of concept learnlng is "Tralnlng Suff1c1ent Exemplars"

AS~Stokes and Baer. (1977) suggest,'”ln the tralnlng of sufflc-
'dlent exemplars, generallzatlon to untralned stlmulus condl—

: tions and to untralned responses 1s‘programmed by the |
tralnlng of suff1c1ent exemplars (rather than all) of these,

' stlmulus condltlons or responses (p. 355)- Thelr review
suggested that the number of sufficient exemplars to produce
generallzatlon varled w1dely as a functlon of the behav1or

belng tralned ; leferent behaviors or clasaes ofvbehaVLQrs

-may represent 1nstances whlch requlre dlfferent initial pro—.m..\



-gram.procedures to produce generallzatlon Stokes7and'Baerv
”(1977) also suggest that in addltlon to "number of exemplars"l
a useful strategy may be- to employ:"dlverSLty of exemplars"
DlverSLty of exemplars although not clearly descrlbed, appears
to mean lnclu51on of stlmulus characterlstlcs whlch change '
i between'dlfférent exemplars and’ represent stlmulus character—
1st1cs of settlngs to Wthh the behav1or 1s to be generallzed

- Becker et al (1975) 1ntroduced the concepts of inter--
n polatlon and extrapolatlon when dlscu351ng the dlverSLty of
”vpos1t1ve and negatlve 1nstances for programmung concept teach- -
lng sequences.i Interpolatlon refers-to a~learner belng able
':to 1dent1fy new p051t1ve 1nstances w1th1n the range of a con—t
i_cept when the prev1ous tralnlng sequence samples 1nstancesv
.representlng a range of values deflnlng the eXtremes of theg
‘concept The learner learns the boundary values of a concept'p

and any new concept 1nstance w1th1n the preV1ously taught -

h range w1ll be 1dent1f1ed as a member of the concept

x

o

Interpolatlon 1s concerned W1th 1dent1f1catlon of '
~po51t1ve 1nstances when teachlng a llmlted number of examples
from ‘the range whlle extrapolatlon is concerned with 1dentl-_‘
'7f1catlon of negatlve 1nstances. Identlflcatlon of negatlve ’
'1nstances results agaln from sampllng. Hereya learnerhlearns
';the range of posmtlve 1nstances and that negatlve 1nstances
fall beyond the range. ‘When learning that one_;nstance,lS“
»negatire'any new instanCe'which falls‘furtheruoutside:the'
‘rahge Wlll be 1dent1f1ed as a new: negatlve 1nstance.

oo
When teachlng characterlstlcs of concepts whlch have a
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range of values Becker et al (1975) suggest "sample the

range W1th at 1east three 1nstances but do not be exhaustlve" ,b“

rwp. 180. TWQ questlons arlse from Becker et al s (1975) sug-.

vgestlon namely, how does one arrive at ‘a flxed number of

1nstances to sample ;\égnge of values and secondly how dlf--

"'ferent or dlverSLfled should the lnstances be : The 1ssue of

.number of 1nstances representlng a; range and the dlver51ty
of " these 1nstances w1th1n the range has not been clearly
lldentlfled for 1nd1v1dual concept classes. The prlnc1ples"
of 1nterpolatlon and extrapolatlon may be useful 1n program—

mlng sequences for teachlnglhowever, as Stokes and Baer (1977)

7’p01nt out in. thelr rev1ew the actual number and. dlver51ty of

'examples for adequate programmlng appears SpelelC to indi-.
“v1dual concept classes. B g_'.'J 8.
Stokes and Baer (1977) suggest "the optlmal comblnatlon

f suff1c1ent exemplars and . suff1c1ent dlver51ty to yleld

»jthe most valuable generallzatlon is crltlcally in- need of

analy51s" P- 357 TwWo research questlons resufllng from
these two tralnlng condltlons are stated by Stokes and Baer

(1977)

ll) is ‘the" best procedure to train many exemplars with
little diversity at the outset and then’ expand . the -
diversity to 1nclude dimensions of the de51red ‘ '
vgenerallzatlon'> :

2) Or is it a more. productlve endeavor to ‘train fewer
‘ eXemplars that represent’a greater’ dlver81ty and
- persist in the tralnlng untll generallzatlon
emerges? :

. ' ’ N
The two dlmen31ons of number and dlver51ty of exemplars

drscussed by Stokes and Baer (1977) are similar to the dlmen-
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S1ons of 1ntra and inter stlmulus var1ab111ty as descrlbed

‘by Bourne (1961), Battlg and Bourne (1961), Haygood et al

x blllty corresponds to number of exemplars.

.(1970) and Chumbley et al (1971).A Wlthln concept 1dent1f1-f
-catlon tasks the 1nterd1men51onal varlablllty is the same

c.as the dlver51ty of exemplars, whlle 1ntrad1men51onal varia-

w

As mentloned earller the concept 1den 1f1catlon lltera—

ture’ has concerned 1tself only w1th the role of these dlmen-_

51ons on lnltlal learnlng and not to generallzatlon.‘ A logl—_

'cal step ln the advancement of a technology for generallzatlon

Wlthln a stlmulus class referred to as concepts would be to
observe effects on gbnerallzatlon resultlng from dlfferent
stlmulus dlmen51ons employed in: orlglnal learnlng.n

Modlgllanl (1971) 1nvest1gated the conservatlon of

.51mple concepts as a functlon of the generallty of the afflr—

: matlon rule deflnlng the concept. He taughu sample concepts

'1nvest1gat1ng the relatlon of age, and boundedness durlng

acqulsltlon to conservatlon of the concept under condltlons '

where elther the relevant or 1rrelevant dlmen51ons were

changed (transformataons).‘ Boundedness refers to the strength
!

Wlth wh1ch the deflnlng atﬁrlbute of a 51mple concept is

bound to the 1rrelevant attrlbute. The term conservation in

VModlgllanl s research 1s operatlonally the same as general-.

1zatlon of prev1ous learned responses.l Fallure to conserve
a reSponse in the presence- of new stlmull is the same as

fallure to generallze to new 1nstances of a concept class.'
Stlmulus materlals were a flower 1n a flower pot where forA

L J
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A

half the subjects the relevant dlmen51on was . shape of the
leaves and for the oéhers shape of the pot was relevant
'_The remaining dlmenSLons‘of_shape.of'blossom and orientation{
\"of stem were 1rre1evank | | -
| The major 1nterest of the study was the effects on con—‘

servatlon as a result of transformatlon on test 1tems for
elther or both relevant and 1rrelevant dlmen51ons. Trans-f
formatlons on the test items durlng orlglnal learnlng repre-
'sented the test of . generallzatlon.» Several transformatlons\
on’ Onglnal 1tems for the generallzatlon test were measured

':through a between group de51gn 'The varlous transformations

or changes to orlglnal stlmull were as follow5°’,l) substl—

'»:tutlon of 1rrelevant dlmenS1ons 2) addition of neW‘lrrelevant

dlmen51ons,p3) deletlon of 1rrelevant dlmen31ons 4) combln-
atlon ‘of deletlng all 1rrelevant d1mens1ons and addlng new
”ones along relevant dlmen51ons The purpose of these trans-
formauons was to assess thelr influence on generallzatlon. |
The results of SpelelC 1nterest to the present rev1ew f
are the addltlon and deletlon of relevant and 1rrelevant
J.nformatlon. ’I‘here was: nd 51gn1f1cant dlfference between

addlng one versus many 1rrelevant dlmen51ons, howpver dele—

gntlon of all 1rre1evant dlmens1ons was the most effectlve in

produc1ng non-generallzlng reSponses Addltlon of relevant
1nformatlon (dlfferent but 31milar) resulted in a decrease

in generallzatlon Whlch was- 31mllar to deletlon of all 1rrele-
, vant 1nformatlon and s1gn1f1cantly greater than addltlon of

,1rrelevant 1nformat10n.
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Modlgllanl s (1971) results 1nd1cate that in generallz—‘
~ation of the affirmation rule, 1rrelevant 1nformatlon has
psychologlcal SLgnlflcance. Conservatlon less than 100% of.
the afflrmatlon rule was affected by the. follow1ng transfor-
matlons (1ncrea51ng order of decrement),'a) substitution of

one orlglnal 1rrelevant vale- ) change 1n the number of

-jlrrelevant values. elther by addltlon or: deletlon of old .

ones; and c) radlcal change in- context (addltlon of relevant

o -

.dlmen51ons)
o Bourne (1969) and Hunt (1962) state that once a ru}e is
‘,learned it w1ll be generallzed to all stlmull demonstratlng

the deflnlng value. Modlgllanl (1971) has shown that in the

presence of the cue deflnlng a concept, generallzatlon 1s_‘

_governed by the nature of both relevant and 1rrelevant in-

'formatlon. He concluded that "the presenCe of a deflnlng

P

attrlbute is a necessary but not sufficient condltlon for

the identificatlon of a stlmulus as an instance of the con-

;

-

' Cept" po 239 - ' ' \\ ’ : : ]
, L Lo s
Modlgllanl and Rlzza (1971) further" studied the dele—'

‘ t;on of 1rrelevant attrlbutes on the. generallzatlon of 51mple

‘concepts. -They suggested that subjects chose one of two al-

ternative strategies'whenwvauiring rules"pr concept-gener-.

.allzatlon. Qne strategy shows demonstratlon of a general rule

((G) whlch suggests that the defining value is the necessary
‘and sufficient condltlon for new stlmulus to be ldentlfled ’
as a conceptAlnstancetdurlng.a test of general;zatlon. The

second_strategy;demohstrates a within-set rule (WS),\a rule
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'7>wh1ch restrlcts thelconceptual category and resultant gener-
. allzatlon to' that subset of tralnlng stlmull contalnlng the

deflnlng value e. g. (total context of relevant and 1rrelevant

dlmen51ons) '~ For the WS rule 1rrelevant information plays a

s1gn1flcant role llmltlng the amount of generallzatlon whereas

i e it i

.~the G rule does nob’ Their results showed that subjects may
adopt one of two rules durlng acqulsitlon, however, both result,
in different levels of conservation or generallzatlon.

As Modigliani and Rizza (1971} p01nt out.thelr test of
novel items is hot the standard test of'generallzatlon.

Thelr test 1nvolved the ‘deletion of irrelevant dlmen51ons

whereas most tests would 1nvolve items Wthh vary on the
same’ number of lntra or inter dlmen51onal varlablllty (1 e.
Bourne; 1961)._' . L

Bourne (1961); Bourne'(l965), Bourne, Ekstranck and

DominOWSki (1971), suggested*

One of the trademarks of concept learnlng is that "~ G

once the concept has been mastered for a large S :

set of stimulus instances, novel stimuli elicit o

the correct respogze,_p051t1ve or negative, with-

out he51tatlon or rror by the subject (p. 195).

Given the work of Bourne (1961) and Battlg and Bourne
'(1961), one would expect a,greater number of:tralnlngrtrlals
to crlterlon as the within stimulus varlablllty 1ncreases.

. However, as Modlgllanl (1971), ‘and Modlgllanl and Rlzza/££§7l)
p01nt out, there is no ‘reason to assume that subjects will
_generallze to lnstances whlch do not contain the same number

'of irrelevant dlmen31ons durlng training. Stokes and Baer

'_(1977) suggest that generalizatiOn may be a function of'lthe

-
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number of stlmulus charactthstlcs durlng tralnlng. Tralnlng
Wlth a large number of exemplars and hlgh level of exemplar
dlver51ty may result in not only more tralnlng trlals but
also generallzatlon llmlted to the tralnlng condltlons

The training context or stlmulus arrangement may well
limit the. extent of generallzatlon. The studles rev1ewed by
Stokes and Baer (1977), all employed a cumulatlve program
vde51gn where in the absence of generallzatlon, new conditions
were added untll generalization emerged‘ Cumulative program—
ming and task sequencing is advocated by Becker et al (1975),,

”~

to counteract the teachlng of mlsrules.

° A cumulatlve approach to 1ntroduc1ng new 1nformatlon in
a concept learning 51tuatlon should result ‘in generallzatlon
to new concept 1nstances regardless of the transformatlon or

changes made in the type or number of relevant and 1rrelevant

dlmen31ons. This'wouldvbe.due_to persons learning situations

relevant dimensions were experienced and mastered by the’
learner. There does not appear.to be any experlmental evi-
dence supportlng thé“hotlon that cumulatlve programmlng w1l;\

counteract the learnlng of misrules or lack of generalization.

‘v\

Summarx - ' .wa\ip
| The role of origigainlearnlng condltlons on, generallzatlon
is not clear. Stokes and Baer (1977), provide ‘a review of
llterature which shows that cumulatlve programmlng in the ab-

Sence of generallzatlon results in an 1ncreased ease when

e
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-

learnlng behaviors'in a new conteﬁt and‘that.generalization
will eventually emergetw Becker et al (l975), pr0V1de a laogi- -
cal, although not emplrlcally demonstrated,explanatlon for
cumulative programming to fac1lltate generallaation.

It is still'not clear how original learning?conditions
affect a learner s use. of 1nterpolatlon and extrapolatlon"

4 when confronted with new stlmulus materlal. A second issue
concern;ng orlglnal learning condltlons, as Stokes and Baer N
(1977), point out, is the question of the most oPtlmal train-

ing conditions to increase-geﬁeralization. ’ .

'The previous review of llterature deallng with condltlons
of stimulus complex1ty durlng lnltlal acqulsltlon of concept
'1dent1f1catlon dlScussed the effects of inter and intra dlmen—
sional varlatlons for relevant and 1rrelevant information and
~how they affect achlSlthn.‘The comment by Haygood et al (l97l)'
and Stokes and Baer (1977), that 1n1t1al training condltlons
~and their effect on generallzatlon may be Spec1f1c to dlfferent
-'concept classes is very‘apprdiiiite. The rule defining: the' N
concept class and mode of presen atien dlctated by the ruled-
may contribute toﬂinitial training condition differences on '

.

generallzatlon 5

For example, Bourne and Haygood (1961)l and Battlg and

-

Bourne: (1961), found generally, that 1ncreases in- stlmulus
complex1ty resulted in 1ncreased trlals to solutlon however
Haygood et al (1971) and Chumbley et al (l97l), found the

\Z

opp081te result. The dlfference between these two flndlngs

may be due as Haygood et al (1971) suggest, to the nature of
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the conceptw(relatlonal in their study and dlsJunctlve rn
that of Bourne and Haygood, 1961) and the manner in which
stlmulus complex1ty was increased (only irrelevant dlmen51ons
for Haygood et ‘al’ (1971), and both relevant and 1rrelevant
for Battid and Bourne (1961) ' |

As mentioned earller, generallzatlon from orlglnal

1earn1ng was not assessed and the only clue to a generallza-

tion effect may come from the research of Modlgllanl (1971). o

In absenge of cumulatlve programmlng, Modigliani (1971), found
S
that when éddlng new cues on old dimensions or deletlng

irrelevant cues from the original learnlng context resulted

in deterioration of generallzatlon. Presently the knowledge
on experlmental results on original learnlng condltlons and
generallzatlon is dlfflcult to compare dlrectly as dlfferent
concept classes were used with dlfferent 1ndependent varlables
- being manlpulated :

Given the conclusion by Stokes and Baer (1977) that
dlfferent behav1ors may require g;fferent antecedent pro-
gramming for generallzatlon it would appear approprlate to
furtherpinvestigate one copcept clé&ss more thoroughly, iSO--

lating the program characterlstlcs whlch 1nfluence gener—'(
alization. The present-research will investigate the role’
of stimulus complexity for 1ncrea81ng 1rrelevant information

in relatlonal polar opp051te concrete concepts presented in .

“a compact stlmulus array and the effects of dlfferent levels

a

of stlmulus complex1ty on generallzatlon. The concepts tsed,

stlmulus,presentatlon format and 1nstructional Sequence used

el
~
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f ('
closely resemble those used in educational programs to teao

concepts to preschool mentally retarded chlldrfn Us1ngu‘ ‘fdgjﬂ
y . hr._ e T4 ,"" :
this format, the experimental results. will have'ﬁlrecﬁ appliq :

catlon to program considerations in educatlonah lanﬁaq?'

' Applled Research on Concept Teachlng w1th @z 4 , o
Preschool Mentally Retarded Chlldren 5 f;?,&ﬁ%tﬁ" aJ;EN“‘

“>'~‘_»ia )

Q ey
concept learnlng with naturally occurrrngfconcrete concepts

e._.
and"4d subject population con51st1ng of handicapped chlldren Lty
Their populatlon included preschool mentally retarded chil-
dren enrolled in a preschoolaprogram for the- retarded The

concepts taught,were calledﬁdescrlptlve concepts»and@repre-‘

sented polar opp051te descrlptlve adjectlves/gblg-llttle,‘

hot- cold long=short, stralght -curved). Instruptlon t0qn"'. 4
S T

place in a small-group_settln + however, ifiggas not-

how many_childrenlwere in thézgroup. ’ v R

- i BRI 4

- The testing and teaching procedures con51sted of .a base-

“ line éondltlon followed by two concepts belng taught to cri-~ ,ﬁ;
ter%on and a probe set for generallzatlon., Concepts were |
pre-,and postétested and taught in pairs. Each concept showed
generalization to novel 1nstances follOW1ng crlterlon durlng "
tralnlng. ThlS study did not 1nvestrgate analytically ‘any’
dimensions of concept teachlngi however, 1t did suggest that°
one, thelr teachlng Procedures were suff1c1ent to develop
achlSltlon of concepts presented in pairs us1ng a s1multan- N

eous presentatlon format and secondly, acqu181tlon resulted

in generallzatlon to novel instances of the concept class

/I ,
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?ktaught; dfhe ﬁééchgng procedure realized the goal of;concept
‘teaching as Statedfby Becker,«Englemann andvThomas (1971).'
Teachlng and testlng se551ons were arranged 1nto trials.
.Durlng a trlal each student made six reébonses to three ob—
}ject palrs representlng the concept pa1r belng taught .Wlth;.
: 19 a- trlal each object palr was presented twice and concepts
‘ ,representlng each object palr ‘were taught 51multaneously.

‘On one presentatlon one concept from the palr was requested

' whlle ori the second,,the other,concept was requested.

e e The instructor-requested a nngerbal touching'response

from the chlldren follow1ng the 1nstructlon "touch (name of
- ccncept)". The st mulus materlals were elther real objects:
" or two dimensional pictures. The stlmulus materlals for each
.- teaching and probe set'Had the ,same inter—dimenslonal‘stinu;
’llu3“variability.‘ In all 1nstances -of object palr presen—
tatlon only ‘the relevant deflnlng dlmen51on was dlfferent,
all 1rrelevant dlmen31ons were constant (l,e, big, balloon,
red '4" diameter, little, b lloon,»red”2“udiameter§;’ The
}teachlng sets for each conpept palr con51$ted of three stlmu-
»lus pairs. . Each stlmulus palr was dlfferent on all dlmen—
51ons representrng a new example of the concept (i. e.bconcept@
big- llttle° balls, C1rcles,khershey chocolate bars)
The test for generallzatlon con51sted oﬁﬁnovel stimulus
1tems pﬁESented in palrs W1th thevsame 1nter—st1mulus varla-
blllty observed durlng«teachlng. As the relevant dlmen51on

. R .
deflnlng each concept was'not varied w1th other possrble 1nter

-

gég(stlmulus varlabllltles on 1rrelevant dlmen51ons, lt is pOSSLble;

&,

~.
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\

bthe student wouIE not have generallzed to novel 1nstances

: Wlth dlfferent levels of 1nter-st1mulus varlablllty.,

The concept used 1n thlS study had only one relevant

d1mens10n whlch was requlred for. deflnltlon. The dlmen51on

A

wasvelther srze, temperature or length - Each concept member ,
of a palr was defined by 1ts relatlon to the other member of

the~pa1r along one of these. dlmen51ons. It was. thlS relatlon

as - a. deflned rule Wthh forms the basrs for generajifati39 to
. ] ' . \ :

" novel lnstances. f, 5

The role of lnter—stlmulus varlablllty or dlver51ty of

»exemplars was not systematlcally varied 1n thls study leaV1ng
‘the p0581ble conclu51on tha mlsrules orlack ofgenerallzatlon
‘could result Any dev1atlon in the generallzatlon test. for

.W1th1n item varlablllty from addltlon .of" 1rrelevant dlmen—ﬁ

o

'sions may have. resulted 1n a, lack of generallzatlon. The

'research of Modlgllanl (E@?l and Modlgllanl and Rlzzaz§l97l)

although worklng w1th dlfferent concepts and presentatlon-

vformat would predlct thlS

The role of number of exemplars as a factor in acqu1s1—

tion and generallzatlon of concept usage was not evaluated in

dthe present study as it was held constant for each concept :)

52"”

with/1nter—d1mensmonal varlablllty for lrrelevant d1mens1ons

'SZ ’ -
held. constant, results in generallzatlon to novel 1Qst .s-

1However, glven the degree of lnter-stlmulusavarlablllty%%

' pOSSlbly one’ or‘two exemplars could have Emen enodbh to pro~'

S

e
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'er number of teachlng sessxons. N 5}
6 \
There are- a number of unanswered questlons about the

_stlmulus varlablllty durlng tralnlng and resu{tant general-»
dlzatlon from thlS study. - In addltlon to the valldatlon of
»Stated objectlves the study demonstrated that preschool re-

ntarded chlldren can acquire and generallze concept usage.

: Relatlonal Concepts;w

"

There is a lack of research 1nvest1gat1ng ‘the stlmulus

,characterlstlcsylnvolved durlng‘acqulsrtlon of relatlona;_"
¥ concepts:and,resultantugeneraliéation.d‘Reiational concepts
are defined by stimulys cues.mhich are-in relation to eachkf
‘other.‘ fhe critical or defining attrihute suggests azrelation<"

between stimulus cues along a 5pecified‘dimenSion.v Dimensions

Spatlally (1 e. 1n-out) »‘V'Q

One class of relatlonal conceqf*ﬂire°polar opp051tes.

Polar opp051te concepts vary as extremes along a cue dlmen51on.‘

\ , .Rules deflnlng the concept attrlbute are. usually unldlmen—

| 51onal where only one attrlbute lS requlred to descrlbe‘

1nstances-andannlnstances., Generalization‘to novel instances

demonstrates:use'of the affirmation rule. S S -

.‘Thereaare a number‘of-instructional programs designedf'

to teach.children poiar opp0site concepts (Distar,‘l97i;" |

Fredrlck et al, 1976 Anderson et al, 1977) With‘the exé E

:A,ceptlon of'Dlstarg these programs do not descrlbe the stlmu—,

gﬁéi‘.. | | B -. - ‘ « ‘L F:':"- n‘. | | ‘j,‘kv;:

»
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,lus cparacterlstlcs to employ durlng 1nstructlon | All these.i
pprograms suggest a SLmultaneouﬁ presentatlon where elther‘
one or multlple 1nstances of both polar opposxte conceptsv
appear together. One member of the polar opp051te palr acts
- as a pos1t1ve 1nstance of ltself and a nonlnstance of the
opp051te concept This. presentatlon format relles heav1ly
on the relation between 1nstances and nonlnstances.

- It 1s not clear what role 1rrelevant 1nformatlon plays
'1n alterlng a subject's attentlon to relevant dlmen51ons
_ =S .
for polar opp051te concepts durlng acqulsltlon and general-
1zatlon of the: rule. Relatlonal rules and ‘more spec1f1cally

‘polar OppOSlteS presented in a- 51multaneous format have not

pprev1ously been 1nvest1gated under the task dlmen51ons pre-—

Viously dlscussed

‘as the number of 1rrelevant dlmen81ons 1ncrease. Haygood |
et al (1970) would suggest that ‘as lntra—dlmenSLOnal varla- |
: blllty increases, where concept complex1ty does not’ 1ncrease,
p051t1ve performance durlng acqu1s1t{on should increase.

In a sltuatlon where the rule of dlfflculty does not 1ncrease '
and 1rrelevant 1nfonnat10n is increased it is pos51ble to
predlct an 1ncrease 1n performance over trlals due to sal-
iency: of/relevantxdrmen81ons (Archer l962)

Haygood et al (1970), p01nted out that rules whlch place

empha31s on the negatlve lnstances for conflrmatlon of pOSl-“

: t1ve 1nstances may show a decrease in performance as irrele--
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: performance over tlme.,

'palrs 1tems Wlth 1nter—d1men51onal varlatlon observ

46
vant 1nformat10n is 1ncreased : Relatlonal concepts presented -
51multanecusly w1ll rely on the relatlonal rule Where 1nstan-
ces are compared to nonlnstances. In. such a s1tuat10n, in-

creases in 1rrelevant 1hformatlon may result in decreased

5

, Summary

Generallzatlon of relatlonal concept rule ‘usage has not

‘ prev1ously been 1nvestlgated as a functlon of stlmulus varla-

blllty durlng orlglnal learnlng.’ ‘Bellamy: and Bellamy (1974)7

demonstrated that preschool retarded chlldren acqulre and

,generabaze relatlonal concept rule usage w1th polar OppOSlte

G

‘descrlptlve adjectlves. The ::je;allzatlon-test~demonstrated;

rule ~usage to novel stlmulus ftems palrs with 31m11ar inter-
dlmenSLOnal varlablllty.v However, as Bellamy and Bellamy

(l974) used a test of generallzatlon whlch only in luded test -

d durlng

: 1n1t1al teachlng and ‘a non-cumulatlve teachlng prog‘aml it ls
hlghly probable that the chlldren in thelr study wou d nov
‘have demonstrated the same level of generallzatlon to ovel

‘1nstances dlSplaylng 1nter—d1men51onal varlatlon not - 1nc <

porated in the tralnlng settlng. The confu51on over stlmutus
complexlty and the role of 1rrelevant dimensions for relation-~
al concrete concepts durlng 1n1t1al learnlng’and generallz-

atlon is in need of further clarlflcatlon as it applies to o

peducatlonal programmlng for the mentally. retarded
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General‘Rationaleb

The prev1ously reVLewed llterature centered on the role
of stlmulus complex1ty durlng 1n1t1al learnlng sxtuatlons and
generallzatlon of concept usage. Due to a lack of experlmen— .
tatlon, there does not appear to be a clear understandlng of
how stlmulus complex1ty in concept teachlng S1tuatlons 1nflu—.
ences generallzatlon In addition there is some confu51on
’over the 1nfluence of stlmulus complex1ty durlng initial learn-
ing for dlfferent concept classes, and presentatlon modes em-~
~ployed | ’

As" stlmulus conplex1ty durlng 1n1t1al learnlng for optlmal
generallzatlon may be sPec1flc to 1ndry1dual concept classes, |
'the present research will attempt to 1nVestIgate two parameters
l of stlmulus complex1ty w1th a specific class of concepts
Concept teachlng ‘programs have been designed and packaged as.
currlculums for teachlng the mentally retarded chlldren.

There, 1s an undesirable lack of currlculum valldatlon and demon—
, stratlon of effectlveness with the populatlons for -which these
‘programs are: de51gned Several of these programs do- not des—
crlbe the nature of the stlmulus materlals to use during teach-“

ing, Hin addltlon to not deflnlng adequate procedures for an in-

structor to use when monltorlng the effectlveness of: the instruc-

. 47
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tionalrprogram.p Although generalAguldellnes are usually out-'
llned there is a lack of spec1f1catlon concernlng the nature
.,and type of lnstructlonal materlals.

The present research haswattempted to focus on tWO issues:
ar151ng from the preV1ouslx rev1ewed experlmental and applled
research 1n concept learnlng. The‘flrst is concerned w1th’
1nvest1gat1ng the role of stlmulus complex1ty durlng 1n1t1al
learning and generallzatlon in an attempt to.furtherva tech-
vnology of generallzatlon. Thls was done through 1solat1ng |

dlfferent programmable dlmen51ons of stlmulus complex1ty and

obServ1ng the amount ‘and degree of generallzatlon Wthh occurs.

The - second concerns 1nstructlonal procedures when teachlngzﬁ

concepts to- preSChool mentally retarded chlldren. -Due toﬂa
lack of publlshed 1nformat10n for concept teachlng programs
‘for this populatlon, the present researtﬂxmay prov1de valuable
,descrlptlve data concernlng acqu181tlon and generallzatlon for
the class_of,concepts-taught.

| The purpose of this research then, is an investigatiOnkof‘
stimulus complexity‘as:one’task'dimension in the initiai learn-
vflng and generallzatlon of concepts Wlth pre—school mentally

'retarded chlldren. More Spec1f1cally the study Wlll assess. the

4 ¢

'effects of two stlmulus parameters durlng 1n1t1al learnlng on

generallzatlon. These tWO stlmulus parameters are 1nter and
E

intra- stlmulus cue varlablllty which parallel the two dimen-
31ons of "number“ and ”dlver51ty" of exemplars dlscussed by
Stokes and Baer (1977) .q@ ) e ‘.4_ |

The concept tralnlng task will employ relatlonal concepts‘
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(polar opposites) taught'in a*simultaneous format,within a

receptive paradigm.' Polar opposition concepts represent a

class of relatlonal concepts with one relevant cue dlmen51on

!

and a large number of p0351ble irrelevant dlmen51ons.
The two instruétional _parameters, "number" and “diversity"
of exemplars were tested for thelr 1ndependent and 1nteract1ve

effects w1th1n a two by two factorlal design. Four experlmen-“'

‘tal condltlons‘resulted which testedrtwo levels of number of

exemplarS’(two versus four)‘and‘two levels of "exemplar diver4
s;ty (one ‘irrelevant dimension 3ersus three lrrelevant dimen-
51ons) The dependengpmeasure durlng acqulsltlon for each con—v
cept tralned was number of trlals to crlterlon.

Generallzatlon was' tested follow1ng acqu1s1t1mn of con-

"~ cepts within an experlmental condition. Generallzatlon was -~

aSSessed-at‘three‘different generalization tasks each contain;'

ing a different level Of stimulus diversity. The dependent

measure durlng generallzatlon tests was number and percentage

of generallzatlon responses. ‘ , ' h . |

=

Definitions

/

This section is'designed}to further describe each stimulus

dimension under investigation in addition to definitions within-

the study;
'.N‘ r of Exemplars (NE
Number of exemplars refers:to how many exemplars represent-u
ing a concept are 1ncluded in a teachlng set for an experlmental
condltlon.v For example, if you were teachlng the concept "ball" -

a teacher may use two or more different balls. The number of
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stimuli ssmpled from the”possible range of stimulinrepresentingh;
‘ s‘concept5is referred'to.as number of exemplars.;

The present researCh inveStigated two levels of number of
exemplars Number of exemplars level one included- teachlng
sets where two stlmulus items represented the- concept taught.
Number of exemplars level two, 1ncluded teachlng sets where
four stimulus items represented the’concept taught. The dif-
ferente between levels one and two is only in the number of
.stlmulus items Wthh were. used durlng 1nstructlon. L.F

llInterdlmen51onal Stlmulus Variation (IER)

1Interdimensional stimulusbvariation corresponds to:the
term diversity of exemplars discussedAby Stokes and Baer (1977).
These twofterms can be used interchang;bly; Interdimensional
stlmulus varlatlon (IER) and dlver51ty of exemplars refers to
the number of relevant sﬂg 1rrelevant d1mens1ons which are
i dlfferent or s1m11ar’between stimulus items. S o .

The present research sux@'presented polar opposite con-
cepts 51multaneously in a receptive paradlgm._ Therefore,
- during instruction a. Chlld was presented with both members of
a polar OppOSlte doncept and was requested to choose one mem-
ber. In the present study then, interdimensional stimulus
varlatlon (IER) refers to the number of;relevant and irrele-
vant dimensions which were Similar,or‘different_betweeQ:stimu-
lus items representing'polar'opposite“concepts. | ‘

There were two levels of lnterdlmen51onal stimulus vari-

atlon ( IER). Level one IER represented concept 1nstances which

were dlfferent on the relevant dlmen51on deflnlng the concepts
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whilq all irrelevant dimensions were the same. For example
R ,

if the concept pair was "“long-short", a child would see "long"

as a g;eenipencil eight ihéhes in length aﬁév"short" as a green
pencil four incﬁes in length. " The rélebant cue lehgth was
different, however the'irfeleﬁant cues color and form were
similar. | |

N Level two IER rebrésented concept'instances which}were
aiffefent on ghe relévan; dimehgion defining the concepﬁ and

4

all other irreleVaﬁt dimensions‘(color, form). An example

of level two IER for the concegt pair'iggg and short! would be

"long" presented as é g:één-pehcil eight inches in:length

with \"short" as a red wagon fourvinches in»length.. Hére the

felevanﬁ cue for'individﬁal concept identifiCation is difﬁer;
: . C 4

ent while all other irrelév A%, dimensions are also different.

Generalization

‘Generélization for the preseht study was def;héduas.cof—
‘rect reséggsesvto novel exemplars of the.concepf class which
were‘ndt present during ins ruction. Genérélizétion was
assesséd at thfee different generalization tgsks;

‘ Generalizatioq task one (G.T.1) consisted of étimﬁiﬁs ,ﬂ
items of a‘concept pair presented simultaﬁeoﬁ§3} whére the
"relevant dimension defihiné the concepts waé different ahd

all 3 remaining irrelevant dimensions were the same. For ex-

ample a generalization test pair for "straight-curved" would
contain a purple rope eight inches in length'("straight") and
a purple rope eight~inches in length curved'into‘a half

.circle shape ("curved"). The relevant dimension defining the
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concepts "straight or curved", was differént,‘while color and
form as irrelevant dimensions, were the same.

Generalization task th (G.T;Z)“contained'iéems where
the relevant dfméhéion dgﬁining the'concept members was dif-
ferent thle one irrelevant dimens;on kgolof);-was ifferent

and the remaining irrelevant dimensions were the same (form).

Anvexample for ﬁstraight—curved“ at.G.T.2 would contain a
stiﬁulusfpair with a str;ight‘purple roée eight inches in
length and a curved black rope eight inches in length. The
,relevant'dimensioggcurvature and irrelevant dimension color
are different while.the remaining irrelevant:dimension form
is the same. \ o - (.' -

| Generaliz;tion task thfee (G.T.ﬁ) éontainea~‘items wheré
the relevan£ dimension defining the concept membars was diff.
ferent and all fémaining irrelevant dimensions (color aﬁd: |
form) were different.'vAn exdmple ﬁof "strgigﬁt-curVed“ at

: )

G.T.3‘wbuld contain a stimulus pair with a straight brown

coat rack (straight) eight inches tall, and a yellow half
moon five inches from tip to tip (curved). Here, curvature
as a relevant dimension is different, while irrelevant dimen—

sions color and form are also different.

Hypotheses and Rationale

General3Hypothesis One

As the interdimensional stimulus variation in&reasés be-
tween concept pai?s for ifrelevant dimensions theré_will be an
increase in the number of trials to criteribn during initiél

learning.
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Speeific Hypothesis
The mean n r ef trials tQ)Criterion‘for IER level
one will be less than IER level twe at each level_of’numbef
of e;emplars. Qr'
General Hypothe81s Two | |
As %hg number -of exemplars (NE) for each concept pair
increases there wiii be an lncrease number of trials to cri-
terion durlhg initial learnlng.
Spec1f1c Hypothesis |
The meah number of triale to criferion for ﬁE levelnone
will be less than NE level two at each level of interdimensional
stimﬁlus variation. T |

. Rationale. for Hypotheses One and Two

The prev1ous research of Bourne (1961) and Battig and "

~

Bourne (1961) hown that as stimulus complex1ty increases

~due to inter ve "ihfra stimulus variation there is,alse
an.incfease in triele to problem solution. Haygood et al.,
(1971)_and.Chumbley et al., (1371) have shown the opposite re-
sult when increasing intra. stlmulus variation with. conjunc—
tive concepts w1th stimulus’ relatlone.as a deflnlng rule.
These two studles suggested however, tha€ this result may
not be the same for concepts which place emphasis on negative
instances for identifications. Relational>concept(classes
‘such as polar opposites presented in a simultaneous format do
place emphaeie on ﬁegetive instances fofiidentifiéep;on of
positive instances, For this.feason'it is hypothesized'that .
{egardless of the type of stimulus variet;on the results of ”

YRS s
. 4 i
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the present research w1ll be con31stent w1th the flndlngs of

Bourne (1961) and Battlg and Bourne (1961)

o . “.‘!

General Hypothe81s Thgee

As the number of eéxemplars (NE) from a concept class
1ncreased durlué training- (two versus four) there will be an
1ncrease in the total generallzatlon responses follow1ng

acqu181t10n

Specific Hypqthesis

w1ll be greater for NE level two over NE level one at each

level of 1nterd1men81onal stlmulus variation,

As the number of exemplars (NE) from a .concept class 1n—'

creased during tralnlng (two versus four) there w1ll be a-

1

greater increase in total number of general&zatlon responses

at generallzatlon task one, two and three.

NSl

i‘%s

§pec1f£ceHypotheS£§i

Ratlonale for Hyp tv

Stokes and*

"e

1cles whlch suggested that generallzatlon 1ncreases as a

Vg

uﬁ@n@tloa of the number ofiexemplars during 1n1t1al tralninq? N

B A

e studles all used a cumulatlve programming approach“

'ff(e new;traipiug e§amples were gradually introduced unti]

e B K -

y
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i

generalization emerged. The preaent research is not using a
cumulative programming approach but rather diffefent numbera

of exemplaré during initial teachring. It is hypothesized

\ ’ 2 3 N
“that this difference in‘'initial training conditions will #

have] a pimilar result in generalization as demonstrated by

cumuflative programming. = o

General Hypothesis Five
As the interdimensional stimulus (IER) variation increases

between concept pairs for irrelevant dimensions there will be

®
\

an increase in the total generalization responses following
o . : ,

acquisition,
Spedific Hypothesis

The ‘average number of total generallzatlon responses

-will be greater for IER level two over . IER level one at each

‘level of number of .exem

Genéral Hypothesi's six
‘As théﬁinterdiﬁensiohal.stim%lus Variatidn P¥ncreases
nbetweén concept pairs fo?'irrelevant dimensions there will
be an increase in’'the average total number of generalization
responses at each generallzatlon task - one, two and tggee.
Spec1f1c Hypothe31s‘ |
\ The average number of generalization responses at-aach
.generalization task (tasks one, two, three) will increase as
the interdiﬁensional stimulus variation igéreaSes from level
one (one irrelevaht’dimension)ttq level?two (three i?relevant

dimensions) at each levél of number of exemplars.
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Ratlonale for Hypotheses Flve and Six -

Modigliani - (1971), Modlgllanl and Razza (1971) found
that changes rn lrrelevant;featuresron generalization tests‘
rééulted in a decrement'in‘performance. f%heir initialﬁtrain—
ind conditions-fordthe concepts did not'employ”a cumulative
programmino seqhence. The lack of varlatlon in lrrelevant
;vdlmen51ons and varlatlon in- comblnatlon w1th relevant dlmen—,
sions appears to reduce the p0531b111ty of generallzatlon
‘when 1rrelevant dlmen31ons are changed in novel tasks.

”; Modlgllanl (1971) concluded that subjects were respondlng
to novel 1nstances not only w1th attentlon to}relevant
1d1men81ons ‘but alSO to 1rrelevant dlmen51ons.r Therefore
learnlng a concept as a total context w1th both relevant and

/ .
1rrelevant'd1men51ons resulted in poor generalizat;on when

irrelevant dimensions changed while relevant di@ensions re-
mained constant | | | | /

leen the non-cumulatlve approach to tralnlng durlng
1n1t1al learning 1n the present experlment it is hypothe31zed

that generallzatlon re5ponses w1ll be SpeC1f1c to the same

S level-of IER variation observed durlng 1n1t1a1 learnlng.

/

: The next chapter describes the 1nd1v1dual chlldren who

acted as subjects and general procedures employed 1n the

L

rpresent study. o N B SR

RN

2 )

it e

R A S R R L
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classes at Wlnnlfred Stewart School Wlnnlfred Stewart School

age Wthh dld not exceed six years* b) develOpmental-delay of
approximately one year or more as assessed by a standardlzed

vlntelllgence test; c) they were able to pay attentlon to the

'experlmenter for a prescrlbed perlod of: tlme' d) they could

CHAPTER IV ‘ " .
g METHOD

Subijects:

Two moderately retarded boys, one moderatelynretarded

glrl and one severely retarded boy ’served as subjects. “One

‘moderately retarded boy was enrolled in the Early Educatlon

Pro;ect (Kysela et al., 1977) located in Mayfleld Elementary

SChOOlu ThlS Chlld had been in- the project’ for a ‘period of

"three years Durlng thls tlme he had learned a number of

selféhelp, language and general cognltlve behavrors The

remaining three chlldren were enrolled in the early childhood

is a prlvate school for the educatlon of educable and traln—

T‘

able retarded persons These three children” had been enrolled

N

1n the early chlldhood class for one year where they had

learned a number of self~help, language and general cognitiveié;z .

~

behav1ors. .One Chlld a severely retarded boy, was. reoelving
1nd1v1dual speech therapy sess1ons four tlﬁES a week.

These chlldren were selected ﬁor the experlment as they

demonstrated the following characterlstlcs~ a) chronolog;cal
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perform a touching're8ponse- e) they'failed to exceed the
chance level 1n ldentlfylng members of a concept class during
a basellne test. Table one summarizes the psychometrlc

characteristics of the chlldren and Table three shows;the

results'from the baseline assessment.

. Apparatus

The stimnlus materials consisted of two dimensionalipic-
fkturesfof obfects depicting relational concepts;‘ These‘pic-‘
tures were of obJects common to most natural env1ronments

a

rather than abstract or . experlmentally deflned concepts The‘b

relatlonal concept palrs employed werfy "longfshort"ﬂ ”ln—out"p
_ : Vo :
"straAght curved", and "e ty—full" StlmuluS‘materials rep-

resentlng each member of a, concept palr were reproduced on a
rectangular card elght inches. by six 1nches. Appendlx B .

. € )
describes examples ofﬁetlmulus materlals in ‘each experimental

condition.

Experlmental Des;gn
; The present reéeargh employed a w1th1n-sub3ect design
(Sidman,_l960). Thls de31gn, 1n a multiple basellne-fashlon,

demonstratea enperimental control of ihdependent variables
’through the use of . basellne loglc and repllcatlon of experl—
g mental condﬁtlons across experlmental subjects (Kazdln,‘l976)
There/were four experlmental condltlons in the experlment
Each experimental condition contalned two- lnstructlonal para- -
meters forftask presentatlon which haverbeen postulatedpto:lnf
ffluencefgdneralizatlon of learned'responees. hThese tworparafr;
/

- N /
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) meters are, number of exemplars and dlver31ty of exemplars
These two parameters were separated into two leVels resultlng
1n four experlmental condltlons The four experlmental con--
dltlons descrlbed below were de51gned to 1nvest1gate the main

and 1nteract1ve effects for number and dlver81ty of exemplars

durlng orlglnal learnlng and generallzatlon.

R

Experimental Conditions : _
- Table two descrlbes ‘how these two parameters and level
-of each are comblned into the four experlmental conditions.

- Number of Exemplars (NE)

B

ThlS parameter had two levels for presentlng c@ncept

~ pairs. in a teachlng set : level ‘one has two dlfferent exem-

\N\VL

plars of the concept pair, whlle level two has four. .For

example, number of exemplars level onel for the teachlng set

: W1th concept palr "long—short" contalned a long and short

—~

pencil (exemplar one) and a long and short wagon (exemplar
two) Level two number of exemplars for the same concept.

_palr coptalned a long and short penc1l (exemplar one), long

P

and short wagon (exemplar two), long and short traln (exemplar

jthree) and a long and ;%ort fish- (exemplar four).

Dlverslty of EXemplars (IER) T

This parameter refers to the degree of lnterstlmulus’
varlablllty between concept members for each exemplar. There
are two levels of lnterstlmulus varlablllty (IER) ' Level oneh
‘has one 1rrelevant dlmenSIOn (posxtlon) varied between members

of a concept palr, whlleﬁlevel twd has-three lrrelevaﬁt dimenf
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S experlmental and’ probe condltlon @nd generallzatlon “test

Qe

e ad ‘ &
E . :

. sions (position, form and color), varied between members of

62

a‘concept pair. . ' ' . ’ - )

For'example; at interstimulus variability level one

for the concept pair. "long—short" the stlmulus materlals

contaln a green penC1l ‘eight inches long ("lggg") and a
,green penC1l four 1nches long ("ghggg") At 1nterst1mulusn
variability level two the stlmulus material wouldféb%taln
- green penc1l elght anhes long ("long") and a redk%agon
four lnches long ("§h955") B

Durlng instructional teaching sets the 1rrelevant dlmen—

sions are Varied between both members of the'concept palr.

s

Using the. previous. example of green pencil elght 1nches long
‘("lgng:) and a red wagon four 1nches long ("short"), a teach-
 ing set would contaln a complete counterbalan01ng for all
1rrelevant dlmen51ons. There would be exemplars for "EEEEE"
in both the rlght and 1eft p051tlon whlch were red and graen,
"penC1ls and wagons four inches long, in addltlon to exemplars
3" ong" in both the rlght and left p051tlons whlch were

red and green, pencils and wagons eight inches long.

o

Procedure

. Each child was introduced to the.following-conditions;

pre—basellne and adaptation perlod, basellne condltlon,

condltlon.

-

Pre Basellne and Adagtatlon Perlod

‘The pt £ thls condltlon was to ensure that each

.. : . e
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/

/

. i
. » / .
‘child has the necessaryvprerequisité behaviors for the

' experiment in addition to.reducing pOSSible reactive effects
to the. experlmenter and experimental setting. The‘defined
“prerequisite skills were subject attention to the experimen-

ter upon verbal 1nstruction and demonstration of a. nonverbal

"touching" reSponse to previously known items follow1ng the .

experimenter 8 verbal instruction. Each of these prerequis-
cite skills are operationally defined and stated in behav1or—
al terms according to the format adopted by Sulzer—Azaroff
‘and Mayer (1977).

dAttention; Goalfj Subject will‘look at the experimen-
ter upon requeSt. | | |
Situation.or Conditione: One to one‘teaching sitﬁation
'withoeXperimehter,aad_child scated at age appropriate table
andGChairs, | | | o
' ériterion'level: ‘Respond correctly 80%. .
Behav10ral DimenSions-- Frequency:' At ieast eight out of
ten times during a ten minute period '1

| Inten51ty: kNot applicable. ‘

Topography- Child attendiﬁg'reSponse is defined as
orientating "their eyes and head toward the experimenter to
produce eye contact.

Duration: A correct response. w1ll be eye contact for
a minimum‘ofitwo seconds. |

Latencyﬁ_AThefchild‘wili,initiatekhis attending re-
sponse.withiﬁ'a two second period”foiiowing experimenter

‘f command.

EETRIRI PO

o ks RiEinla
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Behavioral.objective: Child will look at the experi-
menter and engage in eye contact for a minimum of two sec—f
" onds w1th1n two seconds following the- ﬁmstructlon, "(child's
name) ___ ~ look at me", eight out of ten times.
"Touching Response: Goal: Child will'touch familiar objects
and two dimensionsal plctures upon experimenter request.

B Situation or Condltlons-' One to one: teachlng s1tuatlon with
the Chlid seated at an approprlately sized table and chair
‘w1th tne experlmenter at. the OppOSlte side of the table°,var—
;ety of familiar objects and pictures. |
Criterion Level: Respond correctly 80% to both ‘objects and
pictures. o ‘ |
Behaviorel Diﬁensions:f

Frequency:itAt least‘eight out of ten times during a ten‘
minute'period'for objects'and pictﬁres. |

Topography: - Child cirreCt responses ere defined as ex-
_tension of one arm and hand fromia resting position on the
table or lap, and physic::jcontact‘with the object or,piCture

with any portlon of his hand.

/

N

Durgﬁmon A correct response will have to be completed
within f;ve_seconds following subject initiation.

Letency: The child will initiate the response within
two seconds follow1ng -the experlmenter COmmand
Given a set of five objects (three

two dlmen31on pictures each presented

o tw1ce-1n a random alternatlng serles, the Chlld w1ll 1n1t1--'

ate touchlng the obgect or plcture w1th1n two seconds of the

i e
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experimenter's request "(child's name) ;____, touch (object
or picture name) __ ," and complete the touching response
within five seconds of 1n1t;atlon. The minimum level of
‘performance for each set of objects and pictures where each
is presented twice is 80% correct. ' .\

Pre—school’children end especially mentally'retaﬁded
children cen displey a negative reaction to testing or
initial teaching situationsvwhich are novel or unnatural - #
for them. "As a result a child;s perfotmepce may not be a
true and reliable indeX‘ef his/abifity'(Baine, 1377). 1In
an attempt to reduce "reactive effeets" on performance due
to novel instructor) setting, mode of stimulus preseﬁtation
and format/or 1nstructlon, each child was 1ntroduced to one
fifteen mlnute adaptatlon session. :

\ During the_adaptation session the experimenter tooki
‘ each chils to the eXperimental settihé. Stimulus items of

81m11ar dlmens10ns to those in the experlment were presented

in a two’ choice dlscrlmlnatlon format. Each child was re-

quested to touch the approprlate stlmull upon request

The llSt of stimulus materials used durlng the adaptatlon
sSe551on contained two novel 1tems and SeVeral items with .
whlch individual children had prior experlence. The selec— ‘
. tion of prev1ously known items was obtalned through consul—
tation with each child's teacherf The two novel stlmulus
pictures.werelfncludedeto introduce the child te the correc-

tion procedure. These items were not used in the experiment.
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Throughout the adaptation session each child was socially

reinforced for sitting and attending to the instructor on a

variable ratio schedule (VR3).'

Baseline Cpndition

During a p¥eline condition each child's knowledge of
the four concept pairs or eight concepts. was assessed. = Each
Conceptrwas assessed 18 times by nine different pairs of
exemplars randomly located in both ‘the right and left pOSltlon.
There were three different basellne tasks under which each
concept member was assessed. | |

Baseline task one containéd‘three different exemplars -
where the interstimulus variabillty between concept members
varied on only one irrelevant dimension (position). Task
two contained three different exemplars where the interstim-~
ulus variability be&ween concept members varied on two irrele-
vant dimenSions (color and position), while task three con-
tained three different exem;lars With interstimulus varia-
bility between concept members on three irrelevant dimenSions'
(pOSltlon, color and form). Items for the baseline test were
Selected randomly from the pool of generalization items which
appears in Appendix D, There was a total of 144 trials re-
quired to assess aii the concept pair members six times on
each baseline task. The baseline test was spread over two
individually administered twenty minnte sessibns

Table three shows the results of the baseline test for -

each child Each child satisfied the criterion for incluSion

~in the exPeriment, of less than, or equal to fifty percent
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'~tlons. It is lytexestlng to note how chlldren 3 and 4 re-

o

sponded almost cqggisgﬁgtlyww1§h 3ﬁ§EVel of fifty percent
corréct for Bath- toﬁ@ﬂs and separate baseline tasks. These -

4 5'%. . tﬁ.

children both&demonstrated a position response set to the

right position. Their baseline results arevpredictable as

. -
s .

the items were counterbalanced for position. Children 1 and
2 demonstrate’a more random alternating‘strateﬁy; ‘There‘may
be soﬁe relationship betweenﬂpOSition responding’for subé

'jects 3 and 4 during baseline ahd acdulsition phases as they
‘required~atgreater number of seSSions to criterionrthan chilf
dren'l'and~2. Initially during,acquisition a large'numﬁg?fof

: i o ) X » " Ja
trials may have been spent correcting this response:set;‘vfu;%

o o . . ' ) p
. . & Yy .
: HPTEIE CEE e

Procedure During Baseline;Condition:‘b
'Stimulus itemsTrepresehtihgigoncept palrs were presented

in front of the children in aftwoJChoice dlscrlmlnation for—

'
st &

mat. Testing on €ach trialvconsiSted of the eﬁperlmenter

"1n1t1ally galnlng the chlld's attentioh and- then reguestlng
JEr c..&,., :
hlm to touch or p01nt to a stlmulus card repreSentlng the

4 el 4

'concept named (i. e.-"Touch ~”7.or'“P01nt to

J

" During each trlal only one memner of thekconcept palr was
3 . s -
tested. ThlS concept palr was presented at a later tlme in -

6‘)

»the random sequence to test the opposlte member zkﬁ‘ o !

Al

e

The experlmenter dld not consequate a chlld‘s‘responsew
to baseline 1tems, however social praise for slttlng or
attending'to the instructor»WasﬁgiVen.oﬁ‘a;VRs schedule;
As a'child's éointing‘or‘touchAresponseﬂdas not"consequated

-



the response set are pqpsented in Appendlx A..

Y69 -

a series of competency items were inserted within the base-

i

4 .
line series approximately every seventh item. These compe-

tency items taken frOm the list of. known items used during

the adaptatlon session were consequated by the experlmenter;
This procedure ensure}l an 1nterm1ttent schedule of feedbazk
to the child for their touchlng or p01nt1ng response. This-
was done to relnforce on-task behav1or in addltaon to the
reSppnse characterlstlc demanded by the task These-com—
petency items did not contaln examples of any of the con-
cepts used in the experlment. Such a procedure, -with ‘a

51mllar ratlonale has been used preV1ously by Paynon and-

Hall (1977)

Instructlonal Progedure for Exp_rlmental Condltlons

A pilot study completed with two chlldren prior to the

) main,experlment revealed a flaw in the original 1nstructional

A}

pr0cedure. The original procedure consisted of presenting

both members of a &oncept pair s1multaneously and flrst re-‘

hquestlng one’ member and Secondly requestlng the opp051te

member W1thout changlng their p051t10n or lnterchanglng new
stlmulus cards. - . g?

!

ThlS procedure created a response Set for both chlldren,_

where they aqtomatlcally pornted to the second card before

‘ any instruction and 1mmed1ately follow;ng feedback on thelr

first response. The pi&pence of thelr response set was demon—

'fstrated 1n an A-B-A design. . The pllOt study and" analys1s of

§

P Y



e

‘for the main experiment'e The newﬂproc-

. medlal procedure was 1n1t1ated (Kysela et al. 1977) ThlS

70

*

lThefinstruCtionalfpr0cedure was ,;%QMentlyichanged,

_.r@icqn51sted of

fpresentlng both members of a ‘concept palr 81multaneously
and only one concept was requested durlng the trlal These R

.stlmulus 1tems appeared agaln later 1n the serles of trlals and

the opp051te concept member. was requested The 1nstructlonal
4, .
sequence cons1sted of lnltlallx.securlng the Chlld'S atten—

tldn and then presentlng an 1nstructlonal trial. If a Chlld

Q

d1d not attend upon request by elther orlentatlng hlmself

.

\toward the experlmenter or stlmulus cards, ‘a step-down re-

' procedure con81sts of lntroduc1ng addltlonal verbal apd

gestural prompts and hands on guldance 1n a cqmulatlve_n':
manner untll the Chlld attends. Correct responses to the o AR

attentlon 81gnal were: followed by‘soc1al pralse on an 1nter-

, Lo

mlttent schedule. 7
Correct responses by each Chlld on - the 1nstructronal

. L f'- e

trlal were followed 1mmedtately by pralse feedback«,descnﬁpg flﬁf@

uve pralse and for one subject,’ consumable relnforcers.

',Incorrect responses to initial requests were followed 1mmed—‘ N

S

‘ulately w1th negatlvevfeedback and a retrlal procedure.
kaegatlve feedback consrsted of saylng,’"Nb" or'"Wrong"
.wylle the retr1a1 procedure con81sted of a modelllng of
fthe correct response by the exper&menter ("Thls one is d“'

'1ong". experlmenter tohches rt) and another request to ,-7

‘.‘touch the named concep ("Ybu touch h'fﬁ. Incorrect

}reqponscs ﬁollowing the retrial procedure were lgnored. fhf‘fi,



.'V;ﬁuaa and audltory stlmulatlon.

| . o 71
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/

i‘Figure'l»shows a flow Chart of the lnstructional”procedure;"

Teachlng se581ons completed on a one-to~one ratlo were
approx1mately twenty-flve mlnutes 1n length Ind1V1dual
'se531ons for two chlldren were completed in the counsellor s

'offlce at Mayfleld Elementary Sdhool (%@é by 20'). The

" other two chlldren attendlng Wlnnlfred Stewart School were

glven sess1ons in a storage offlce (lO' by 30'). ThBSe

teachlng enV1ronments were relatlvely free of. c0mpeting
g
*t«s AN : : '
%‘ @wo'experlmental condltlons were taught durlng each
&

*

"se551on Ihey were not taught SLmultaneously, ‘but rather

Q,/ o
in two separate blocks of 32 trlals. The two condltlons e

were alternated each day to counterbalance the order of

:’.“ -
B 7

,_teachlng blocks Each condltlon contalned 32 trlals,-lG"

trlals for each member of the concept palr. The arrangement
of the stlmulus 1tems in 1nstructlonal series fdr concept
@palrs w1th each experlmental condltlon 1s descrlbed in Appen-

. - & : . ﬂ L
dlx C. S Lol o Qﬁ

The crlterlon for acqu151tlon of a concept palr was 80

ypercent or greaté@ correct reSponses of the total durlng one

complete teachlng se551on One member of a concept palr may

?

v,reach 80 percent correct reSponses before the other, however, :

ithe crlterlon for acqulsltlon is 80 percent or greater cor—

o

rect responses for both members of,the concept palr Wlthln

_one se551on. A e@ o
If,a Chlld dld*not reach thlS crlterlon for bogh Members
élf*?“”
Qf & ‘corichy pa1r1W1th1n 250 tr1als lnstruction was termanated
® ‘1"::- : -

TR TR , o
e SRRV T
PR S ,_J_ W

CUN
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"Chqld's Name Look

»| Remedial Procedure

Present Stimulus Pair -
Instruction "Touch oM

No

Yes

& N

l)Soc1al praise, good
. work:

12) Descrlptlve feedback

"That's . ' .

i

- %

Correctlon Procedure

Instructor says MNo" ';;
Points. to cozfect item:

and label , Y S
Repeat 1nstr ctlon,”Touch B

ol

Yes

Chil No

{Corre

' End of* f
Se351on

- No'

-

»

Present next trial

Figugil. Flowchart of»Instrquionél‘Prbcedure

A

Exit

No Consequence
- Igmore . . -
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Probe'Condition a

Durlng teaching sets for both condltlons a serles of
elght probe 1tems were 1nterspersed approx1mately every
rfoquh trlal.‘ These probe trials tested a Chlld'S knowledge
of. the concept members to be taught next Probes con51sted
’of items w1th lnterstlmulus varlabllléy level two, that lS,::
three 1rrelevant dlmen51ons (pos1tlon,'color, form) varled

between members 1n the palr..,~

3 A chlld'sAreSPOnse to nrobe 1tems was not consequated
_by the experlmenter. This procedure of problng items €3
be tacght in. the next experlmental condltlon 1nd1cated lf

\'}".‘ e

"basellne and prior to: 1nstruct1on, A probe 1tem was con—'Q

-

.51dered learned if there was a total of 80 percent correct

:across all probes or 80 percent correct oVer three teachlng

’se331ons.

‘

A

When a’ Chlld elther reached crlterlon ‘or. a total of 250
[

'trlals for a concept palr a generallzatlon test was ‘adminis-
vtered durlng two separate se351ons.‘ The generallzatlon test .
cons1sted of a total of 60 trlals whlch were Spread ovor\txopﬂ
testlng tlmes,.24 hours and. 48 hours, follow1ng acqulsztlpn\l~
Each member of the conCept pair. was tested W1th flwe

dlfferent,exemplars, two novel and three prev1ously seen o
‘,tw1ce durlng basellne, on each of three generallzatlon tasks.‘
Generalizatlon task one consisted of 1tems where the 1rrele—i"

vggtjdxmen51on~posit;on var;ed‘betwe%n;members'Wh;le 1rrele—:j€§‘vf




- - .MV74,
Ly /

vant dlmen51ons color and form remalned constant General-

llzatlon task two had 1tems Wthh Varled the lrrelevant dimen-

51ons p051t10n and color between members and form remalned
constant Generallzatlon task three con31sted of 1tems‘R;
varled on the 1rrelevant dlmen31ons pos1tlon,‘color and form.
Counterbalanc1ng for pOSlthn, each- of the f1ve exem-
~plars at each generallzatlon task’ were presented tw1ce, once‘

‘on the rlght p081tlon and once on the left Eachfconcept-

_qmember was tested a total of 30 tlmes, ten trlals at each

generallzatlon task (one, two and three).v a total of 60 % d~a'

P ’r
'trlals .were requlred to test both members of a concepiipalr ®

The generallzatlon test serles randomly altered the

order%ﬁnd pOSltlon of correct responses for items at each
! i *, . LI
generailzatlon task - one, two and three. - ;

‘ Chlld rQSponses to generallzatlon t; 'tehs‘were-hot:
%%ﬁconse%yated Py, the eg?erlmgnter The 1nstructlonal proced-

ure con51sted of presentlng Stlmulus 1tems representlng a’

concept palr and reguestlng the Chlld to touch the ‘named | e

‘concept ("Touch ‘., Only on@ concept member was re—

quested at one tlme.- ThlS stlmulus palr reappeared later in

the serles where the other member was requestedy% %ﬁﬁg

A serles of competency 1tems, 1dent1cal to those used
R
durlng the basellne condltlon, lnterSpersed through the
. L. :
generallzatlon test, Were consequated by the examlner. The
‘9

vratlonale for thls procedure is 1dent1cal~to that descrlbgqpl* g_
R . - N ~.P.".

R »g, . . R

P

. in the basellne conditlon.,

- Indivxdual testing sesslons for’generalizatlon are-

. . : . R P : Lw



el

-generallzatlon results. Appendix D glves a descrlptlon of

further dlscussed in Chapter \% under the sectlon dealing w1.thm

*Jltems used durlng the generallzatlon test

i Inter—observer Rellabllltya

blllty data. Each rater sat off to the left of the Chlld )

and recorded thelr responses follow1ng each trlal  The

K : :/ N 8 » . &
rel;ablllty score by leLd‘pg the number of agreements by

the number of agreements plus dlsagreements and multlplylng
the resultant number by lOO

There was a. total of 16 1nter-obser9er»xsliability

.scdf-s computed w1th a mlnlmum of ~thirty trlals each. ‘Rater

one completed elght rellablllty checks w1th an average

agreement of lOO%,

&




,sllghtly 1ower average agreement score for rater two was

on one trlal.

’.4 the result“of &xchlld turnlng s;deways,

SR TS
] | | |

.

}9

blocklng the view

At

The 1nd1V1dua1 agreement scores for rater two

*were lOO%, 96% and 100%.

k3
dlthnS durlng ac

n"

‘I‘he next chapter presents phe results of group and

od

flnd1v1dua1 performance 1n‘eacqapf the four experlmentalﬁcon-
¥ e ; ‘

\
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CHAPTER V

Sl R  'RESULTS

@
-
e

. o The results of the present experlment are reportedjln

PRI

two sectlons. The first deals w1th concept acqulsltloﬂ,,ﬁ" .
m/w s

Mg s

whlle the second 1s concerned w1th concept generallzatﬁon. ﬁ
fﬁy’%% - "//.

Concept Acqulsltlon ]‘, ‘ “.hg ﬁz%*gﬁ **g A\_y {"M%.s; /
Cagl” Cy ' : : [

'}w~”f ThemreSults of tﬁl@ sectlon “4re presented first 1h*%

Te e

1
(\!

.relatlon to each experlmental hypothe51s. ""ﬁdly, igg%%

v1dual subject data is reported to show a more' molequlaﬂ?

%"v‘e\;
5 . \-..';‘35" :

The four experlmental condltlons under lnvestlgatlon
< . //"-ﬂ.

are as fOllOWS’ Condltlon one, tWO exemplars w1th one,

view of 1nd1v1dual varlablllty durrhgracquisrtlon.f»

A

1rrelevant dlmen51on (p031tlon) varled between palrs- cdn~ -

. dltlonvtwo, four exemplars w1th one 1rrelevantfd1men51on'
:.,i\u, .

V(p051tlon)var1ed between palrs' condltlon three, two exem- efwf,ﬂ

'

plars with three 1rrelevant dlmen51ons (p051t;pn, color,‘;“
form). varied between palrs' condltlon four, four exemplars

U'w1th three 1rrelevant dlmen51ons (p051tlon, color, form)

_varled between palrs.

. Hypothe81s One | ;ﬂkp"<
T T Hypotheszs one stated that there would be an 1ncrease

in the number of trlals to crlterlon as. the 1nterd1men51onal

-

77




‘conditions one and two cOmpared\to'three andvfour,,pluSt'

'rthree 1rre1evant dimenSLQns at each level of number of exem—

.78
|

stimulus variation (IER) increases. IER variation refers
to the number of irrelevant dimensions which vary between

concept pairs during training. There are two levels of

- IER variation, level one has only one irrelevant dimension

ohanging between cong lt pairs4(position), while level two -

B

" has three 1rrelevant dimen51ons changing betugen concept ';?3:_,

=

,pairs (p031tion, color, form).

. This overall comparison,between IER levels one and. two

can fiﬁﬁt be _made by taking the average number of:trials to

;!l'a

: criterion for all children over conditions one and two cpm—

pared w1th the. average nuqﬁer of trials to criterion for
w«-/-‘

conditions three and four -

. \ -

: Table four shows 1ndiv1dual child data for total *
e .

'trials to criterion (TTC) in experimental conditions one, ‘ .

two, three and four: total ‘¥rials to criterion (TTC) for

< R

groupkmean-sooree for average total trials to criterion (TTC)

in each experimental condition and average total trials to

,criterion (TTC) for conditions one and two and then tiiree

and four.

The mean value for conditions one andktwo TTC is 264,

~while the mean Value for conditions three and four TTC'is 508,
The mean value for conditions three and four TTC 1s 1.9 times '1%l

y greater than the mean. value for conditions one andthree TTC.

Two additional comparisons are made shOW1ng the effect

: of 1ncrea31ng 1nterstimulus variation from one 1rrelevant to o

, -
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plars. Number of exemplars (NE) refers to the number of

o » :
exaqples which are used within a teachlng Set during train- {

1ng. Level one NE, consists of two exemplars for each mém—

S i R e

ber of the concept palrs, while level.two'NE has four exem-
plars for each member of the concept pairs. 47‘ |
A comparlson of 1ncrea51ng lnterdlmensrg/al stimu
varlatlon (IER) at NE level one is made by comparlng the
TTC for congition one to three, while at level two NE the

. -~ comparison is between TTC for conditions two and four,

‘Table four. shows this comparison for individualchild data

for condltlon one verSus condltlon three and condition two

versus condltlon four in addltlon to grouﬁfcata for each of

these comparlsons. R : : ‘
. SN Theseiresults,show that at level one NE there is an

increase in avéfyage total trials to criterion for condition

.threew(ﬁmih2324nqverqupﬁitiyn one.(ﬁ ?‘104). Average total ' ;
trials to criterion (TTC) for.condit%cn threegare 2,?3 times j
greater ‘than condition one. Theré iee; éimilar‘trend observed

at level two NE where lnterdlmen51onal stlmulus varlatlon

(IER) lncreases from onetlrrelevant (condltlon two) to . ',,{-

~ three 1rrelevant dlmenSLOns (condltlon four) Condltlon
\ - four (m = 76) haggh 73 greater number of TTC than condltlon
two (m = 160).

The results from group data are tqken as supportlve of

hypothesis one on the overall comparlson and at each level *,1

o ‘ L ) » N . . . Vo A : Y v
-of number ‘of exemplars. That is, as interdimensional stim-
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‘ulus variatidn increases there is an increase in the total

number. of trials to criterion. - B o
\\ ) C N B

{

Individual Summary Results:

Figure two showe the individual child data for‘total
trials to criterin, comparing conditions three and four
with'conditiOns one%and two. - It should be noted that these .
conditions were not .taught simultaneo&sly But”are presented

‘togetner fOr puprses of visual'analysis. Table fiVe‘shows-
the order of lntroductlon for condition pairs and concept

[N -

palrs taught in these COHdlthﬂS for each subject
AS~lS shown in Table five, experlmental condltion‘bairs
(condltlon»one with conditlon two and, three w1th four; were

counterbalanced for order&of 1ntroductlon across the ﬁdhr‘
. " .
eXperlmental subjects. In addrtlon, ‘edch concept pair

;‘represented in.each of the experlmental conditions. Th%s‘d
was done to mlnlmlze any effect due to order.of*;ntrodu%tlon
for experimental condltlon palrs and difficulty between 1nd1~‘

. " , Ay
vidual concept palrs.- , ' : o

e et i

N
The results in: Flgure two indicate a repllcatlon of - \V\\

3 N N
greater number of txials to criterion for condlt;on,ﬁhree 'f* ‘ ‘TF{
.over condltlon one ~]‘\"'foss all chllaren. ’Tne;connarisonybe— o N

. tween condltlons two and four shows a- greater number of trlals
to crlterlon for condlga n fonr oVer two'rep11Cated acroas’
three chlldren.i;gf' ' ‘ ﬂth greater )
JOVErtcon- N
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.Table V: S
X - _ ;
. T " \ 1 A
/o " order of Introduction: :
4’ ':
.o K .
First Pair C Sécond - Pair )
Sub-~ ) T : ST 3
1 QJuCoﬁdiﬁion‘Four . a) Cbndltlon One . : x
' Concept pair Empty-Full: ’\Concept pair Stralght—Curved O

b). Condition Three . b)- Condltlon ™o | . .'f~f
" Concept pair In=OQut - - Concept paix Long-Short v

LI

- . c

2 a) Condition One @ - .iafykdhdition Three = .
Concept pair Long-short ; - Concept pair 4y-Full

'1f»b)uCondition.Two - ‘  ' 'b)dcondltlon Four .
" Concépt pair Straight- ! Conicept pair In-<Out - - Co
' . ) CurVed . ) 1 L . . + / - o . - ., 40‘

t . -

3 a) Condition Four o a)‘Cpndition“
- Concept pair Long-Short °©  Concept pair

b) .Condition Three = 77 .b) Conditidﬁ”v‘ AT -
Ll Concept pair Straight®: .. . Concept pair pty-Full - o 1
. F# . Curved | ST e O

T T o / -
. . e I A R
4 “a) condition One . | .- a) condltfqn Three Vo
. Concept pair:Emgtz—Full ' :
fb) Condiéion'Two
Concept pair In-oOut

o

N B
] I - - 2
© ) ° ."!
’ Tow tz . '
N o, - BN
{
bd P o
I v - * Loyt
N, . ] \ = ¥ o 0t
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When averaglng across chlldren the reVerse effect for f_g

v
'Tsubject tWO when dbmparlng condltlon two versus four is lost. “

'These 1nd1v1dual resultqﬁstrongly support the experlmental
,;hypothe51s at level one NE and partlally sgpport lt at level

‘two NE. - o
ST T ‘i‘.V'

Hypothe51s Two

f‘ HypotheSlS two stated thad there would be ag 1ncrease i

i;fln the number of trlals to crlterlon as the number of exem-‘f

.

:'plars (NE) 1ncreases._ Numbeﬂ of exemplars has two levels \p
- of varlatlon/ leVel one ‘has two exemp%ars of a concept class
fwrthln the teachlng set, whlle leveb two has four.,e

In a srmllar format to hypothesrs one the results for j~
.hypothe31s two w1ll be preSented as an overall comparlson
' for two versus four exemplars and then at. each level of IER

'mvarlatlon. The overall comparlson for number of exemplars
-

,level one compared w1th level two is made by taklng :the

average number of trlals to crlterlon (TTC) for all. subjects'
5over condltlons one. and three compared to condltlons two- and

four.q

Table six §hows 1nd1v1dual subject and group data for

e -

each experlmental condltlon across condltlons one and three

' .
&

and condltlons two and four totals."
Th@‘mean Vvalue for condltlons one and three TTC, 1s 336.

':whlle the TTC for condltr\ns two and four totals is: 435

The TTC for condltlons two and four is 1. 3 times greater than

=TTC-for condrtlons onevand-three,.

’
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'to crlterlon for condltlok

) parlson of 1ncreased numbe‘

‘~IER varlatlon. ThlS compa'

Each level of numbel of exemplars is further compared

. at the two levels of IER Aarlatlon by average total trlals

one compared to COndltlon two and

bfor condltlon thr39/W1th‘fbur. xma\le four lncludes the com- (‘

of exemplars at two levels of

?

'son at level one IER varlatlon is

seen between condltlons one and two whlle at level two 'IER

U

’”bvarlatlon it ls between condltlons three»and four.

L There is a 51mllar trend in average total trlals to crl--f

:terlon when comparlng two versus four exemplars at the twov’

el

BN

levels: of- IER varlatlon.a Wlth one lrrelevant dlmen31on,
>.icond1tlon two: (m = 160) has 1. 54 greater TTC than condltlon
‘sone (m ﬁﬁIS4), w1th three 1rrelevant dlmenSLOns condltlon four
(m = 276) has 1.20 greater TTC than condltlon three (m 232).<¥

The 1ncreased trlals to crlterlon as the number of ex—.ﬁ .

RN

N

L emplars lncrea ses’ flrst for the overall comparlson and second—:‘x
vly, at;each l vel of IER varlatloh are seen as supportlve off.'

'hypothe51s two.-

‘ Ind1v1dual Summary Results'

Flgure t ree shows each chlld's data for total trrals

s

: strong effect of . IER varlation. ’However,.the compar;son of
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"'“1cond1tlon one thh conditlon two showed a greater numberﬁofﬂv'*
',V=tr1als to crlterlon for condltlon mwo over condltlon oneij”~

for chlldren two and- four‘ while chlldren one and three"‘

1

"showed no. dlfference.. The comparlson of condltlon three Wlth

E tfour reveals a greater number of trlals to crlterlon for con— L

A

‘_dltlon four over three for chlldren three and four whllerh
"’Tfthere was. no dlfference for Chlld -one, and Chlld two shoWed

the reverse effect._;sf

b Averaglng results across chlldren as was prev1ously o

'; done obscures these 1nd1v1dual varlatlons.k These 1nd1v1dual'3

results only partlally support hypothesls two at levels a:.é:v{]

”b%\one and two IER varlatlon. 0 AT ey % A

A P T . S

: '\

Ind1v1dual Chlld ACqu151t10n Data‘g
The Sectlom‘reports a. more molecular V1ew of an 1ndi- i;7't
""v1dual child's acqulsttlon of e;ch member of a concept palr"hJ
_w1th1n each expe;IméﬁEal condltlon.n Fzgure four shows per—'v”‘A
1e'centage correct scores for concept palrs each sess;on. o
:These scores’are collapsed across\both members of a concept 1>iu
w-ipafr taught 1n the condltlon.' Flgure four portrays an OVer—hf} i

3
‘ LA
’-:_all comparatlve v1ew for all chlldren show;ng the order of

1ntroductlon for ex

‘rlmental condltlons and number of ses-.,
'.] 31ons to crlterlp -

The next/four flgures,, Slx, seven and elght)

fshow 1nd1v1dual subJect acqufsltlon results for each member |

';of the concept palrs taught in thelr reSpectlve eXperimental'
.t:conditlons., These ﬁigures haVe the results for each sess1on‘r'n

R RS

S

e
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o

| plotted in four trlal blocks for each concept pair member.
:. v There was a total of thlrty-two trlals per se531on for a
concept palr, slxteen for each member. A percentage correct,
Hscore out oﬁ\four was computed for each member of the paa
vand piot‘ed over tlme.' Thls presentatlon)format allow a .
bcloser 1ook at 1nd1v1dua1 varlablllty both w1th1n and between
'condltlons for each member of. the concept pa1r du:lng acqul—'
; 3;51t10n., - - o | N “v_}v_v . ':wh /

!
_Cﬁlsl_&n_sfd

‘_Flgure flve shows the 1nd1v1dual data for Chlld one. ‘The
if graph shows that condltlons three and four were 1ntroduced

‘”flrst ‘and the concept ‘pairs . ty—full" (condltlon four) and

"1n-out" (condltlon three) were acqulred 1n the same number

~

b of se581ons.pf L ;.'"' ‘i - h-q*p l»_"' B
a In condltlon four, the concept‘"full" appears to have:'
»greater Varlablllty of scores around chance level than the
'concept "g_p_x » Slmllarly,zln condltlon three. the concept
f"out" appears more varlable than/"ln" Condltlons one and
'rpptwo show 51m11ar trends betWeen condltlons and w1th1n each
-‘)member of the concept pair. The varlablllty w1th concept
' ”palrs and between condltlons one and two - lS less than for
'7pcond1tlons three and four.’
: Y o . : ‘ L
oncepts in. condltlons ‘one and two were acqulred in the

szp,fi',same number of sessrons.,

}_ Dally probes were taken for the concepts to be- taught

fﬁ Four probes were. taken, two for each member of the

fext concept palr to be tralned The probe 1tems were selec—b

La : .. K ) -~
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\

“ted frothhe range of stimulus cards’to be 1nc1uded 1n the

\ -

)

tralnlng set Probe items were lnterchanged at randoﬁ\from

’day to- day and were always at an IER level three varlatlon.
: \
-A percentage score ‘of O 50, : 0% was calculated\and\

'plotted over t1me by an open c1rcle. Chlld one scored a

(A

" total Sf 17% and 50% for "stralght“ and "curved" probe

1tems during’ tralnlng of "empty-full" in condition four.

o

Probe scores for "long" .and "short" were 30% and 50% whlle
1n" and "out" were tralned in condition threée. This probe

~data suggests that the concept pairs "straxght—curved" and

""long-short" were not acqulred prlor to 1nstructlon in their

reSpectlve condltlons
' There is no evidence of overtraining where one member

of a concept pair reaches criterion before the other. Over-

training can p0551bly occur as the crlterlon for mastery 1

-was 80% for both membets of the concept pair. In a situ-
tatlon of -overtraining ohe member w1ll reach a crlterlon of
80%’wh11e the other remains below 80%. Therefore whlle one
vmember contlnues to require tralnlng to criterion, the other
receives addltlonal tralnlng or practlse. The lnczgence of
‘ overtralnlng in the present data and its relatlonshlp to
'acqulsltlon and generallzatlon under the present 1nstruc—
tlonal procedures will be discussed in the next chapter.
hild Two-h‘ R
Flgure s;x: shows the individual data for Chlld two.'

‘ andltions one and two were introduced flrst with’ condltion

7

«
L U SOV U SN
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'=«one'being acquired first. This effect resulted in a stag—
gered introduction for conditionb three and four.
In condition one, the concept "1l g" appears more vari-

able than “short" while in cond 'members of the

concept pair "stralg t-curved'" show similar degrees of vari-

ability in performance. Condition three was taught for two
sessions with condition two. . The variability of the concept

ir members "empty-full" i condltion three appears similar, '
pa ’\' -

however, "empty" was consrstently at a higher level of per—
centage correct scores. Condition four presents an inter-~
esting srtuatlon of Qvertrainlng for one member of the con-

- cept pa1r ,"Out" reached ind1v1dual crlterlon durlng day
‘elght, whlle "in" requlred another,sess1on. Prior*to session
nine theyconcept "in" appears more var;able than "gug";and'

. consistently at a lower level of accuracy. During session
nine, we observe a gradual increase from 56 to lOQ'percent
correct for."ig"'over the four blocks; while Nggt;§ds being
overtrained. Generally; "out"‘is-less variable is performance
and the 51tuat10n of overtralnlng may have assrsted in .dis-
<cr1m1natlon and acqulsltlon of the concept member "in", ‘

Probe data for child two. although shOW1ng a dlfferent

varlablllty of results when compared to Chlld one, does indi- -

cate that the concept pairs "emp z (33%) - "full" (33%) and

-

"in" (30%) - "out" (50%) were not learned prior to lnstructlon.
- r

. |
. Child Three: B

& - .

Figure seven shows the individual data for child three;
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_Conditﬁfho three and four.were introducod tirlt with conn.

e

. )

dition three being acquired first.. m;e moct rnultos‘l tn"
a similar trend of staqqered tntroduction for conditions -

! '4‘:”’/
In condition four the concept "lon ng " appears S)Qgh\gy
\3.

less variable than "short" fbr days one to eiqht. "Short" v

one and two as was {he case for subject two.
'Y

& .

reached ind!vidgal criterion dlring day eight with over-
learning during day ten where the individual criterion wap
agdin met. Indzczéhal criterion for "short" fell off’during

day eleyen and was regained ,on day twelve where criterlon-was i

met for both members of the pair. o "vﬂf' ;
P
The variability for each member of the concept pair in

\_'

'condltlon three appears sim;lar.y There is one example of

oveg}earnlng for ﬁgggggQT durlng day '8ix. - This phenomenon

Fad

§

dropped’ off in ‘the next sesslon, hoWever, in a simllar manner '

to condition four, criterion for both concept palrs was

.

attalned w1th1n the next. two sessions. . .' s

» °

Concept,palr members in both cdonditions.one and two

show 3 similar degree'of variability. Both'conditions one

and two were tralned to crlterlon in the same number of days -

with no eV1dence of overtraining for any concept member.

‘SLmllarly, w1ﬁ§,ch11dren.one and two, probe data shows that

_concept pa1rs "in" (25%)-"out" (42%) "empt y" (38%)-"full"lﬁ

(59%_,were not learned. prior to instructlon. "

s -

| cnfid Fonr:

. Figure eight shows the individual data for chiid four.

o (},96 -~ ‘( L
'. s . 6 '
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-Condltlons one and two. were 1ntroduced/f1rst and condltlon

.;one was acqulred flrst Thls effectzresulted in a staggered

1ntroductlon for the next two condltlons. The necessxty of

staggerlng the 1ntroductlon of condltlons From the secohd ) _;Jaf’fg

\”palr has een prev1ously observed w1th chlldren two and three., = 3

.A

The varlablllty between concept members in condltlons

_one and two and betweeen condltlons appears very 31mllar.<
. ,f‘

The results are. generally qulte varlable even wzth the ex-

- ceptlon of the concept “out" 1n condltlon two - from the seventh

/

vday. At thlS point "out" appears less varlable thanj' in" | ‘F; ' .

cOndltlon three results show a 51m11ar degree of. vari-

sablllty between concept members as was. observed in condltlons

FEAERNIPEETRA S RS

one and two. Condltlon four dld not reach crlterlon for
_mastery- howeVer, the crlterlon for termlnatlon of tralnlng
',was a-max1mumvto two hundred and forty trlals for;each member |
;of the concept palr. | R SN e A |
Probe data 1nd1cates 81mllar trends as shown for chlldren

“one, two and three., Concept palrs "short" (lO%)-"l g '(50%),

“Stralght" (35%)-"curved" (15%) were not learned prlor to

'.1nstructlon. R R o

/Summary of Acqulsltlon Results

Hypothe81s One-' The results from the group data strongly 2
' 4
support thls experlmental hypothe51s. That 1s, as lnterdlmen—

S1onal stlmulus varlatlon (IER) lncreased from one to three

A

'*,1rrelevant dlmen51ons there was also an 1ncrease in average

total trlals to crlterlon.



A9

. Thls effect Wwas observed for group data at each level
Qnumber of examp%s (NE) As :mterdlmensn.onal stlmulus vari- =
atlon lncreased from one -to three 1rrelevant dlmenSLOns at -
‘level one NE (two exemplars) and two NE (four exemplars) there
was an 1ncrease in average total trlals to crlterlon.h

‘ Ind1v1dual child results show a repllcatlon of this
effect across all chlldren at level one NE while only three'l"’
'children show the effect at level two NE Ind1v1dual Chlld
‘"repllcatlon strongly supports the hypothe31s of 1ncreased RS
jgtotal trlals to crlterlon as lnterstlmulus varlatlon 1ncreased

'from one to three 1rrelevant dlmen51ons at level one “NE, whlle

-

.only partlally supportlng the hypothe51s at leveI Ewo NE

Hypothesls Two- ' The results from group data also strong- :

o ‘ly support thls,experlmental hypothes1s : Support for thev

"--pexperlmental hypothe31s was observed both for the overall

;comparlson of lncreased trlals to crlterlon .as number of ex—i-
emplars 1ncreased and as number of exemplars 1ncreased at
‘each level of 1nterst1mulus varlatlon (IER)

That ‘is, as:. number of exen@lars 1ncreased from level one
(two exemplars) to level ﬁWo (four exemplars) flrst at level
‘one - IE %one 1rrelevant dlmen51on) and secondly at level two.
vIER (three 1rrelevant dlmen51ons) there was an 1ncrease 1n
‘the average total trlals to crlterlon Ind1v1dual Chlld repll~t"
’catlon only weakly supports the hypotheSLS for:ncrea&ed trlals'
to crlterlon as number of exemplars lncreased Thls support |
AlS weak due to the fact that two subj cts showed an effect
”for 1ncreased7trials to criterion as jhmber of exemplarS-lnifi

& e o L : KA
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h creased at both levels onIER?variation, while two did not.

L
L.

"Generallzatlon Results

A generallzatlon test was admlnlstered in two parts,

pftwenty—four hours (next se551on) and- forty-elght hours (sec—'

ond se851on) follow1ng the attalnment of crlterlon for acqul— R

.Sltlon. Each generallzatlon test was’ admlnlstered in the
S

same manner.. Due ‘to the fact that responses on the general—,

plzatlon 1tems were not consequated by the experlmenter,-a-'

serles of competency 1tems were randomly mlxed 1nto the test..:”‘

1T

T‘Competency 1tems were those 1tems each child: 1dent1fled cor-r"
"rectly durlng the pre—basellne tests These ltems had no , |
-relatlonshlp to the concepts belng tested ’ Chlld reSponses .
t to’ the competency ltems were consequated by the experlmentert‘v
-~Thls procedure establlshed an 1nterm1ttent schedule of feed-ﬂ
vback to each Chlld durlng the genérallzatlon tests., Thls was
done to ensure a greater probablllty of on—task and response
behav1or by each Chlld The response topography (”touch h”)tn

for the competency 1tems was the same ‘as” for generallzatlon"

"ﬁess of thlS procedure, however, it has been prev1ously us. d
'Eln a 51m11ar manner by Panyan and Hall (1978) ‘v~"p”£//;p

} The generallzatlon test consisted of foteen novel/ex- va
H‘emplars for each member of avconcept palr. ‘To ensure that |
aia p051tlon effect was not in effect a correct reSponse to

r.each 1tem occurred 1n,both the rlght and 1eft p051t10n. The

generallzatlon test was broken lnto three separate components.



L. 1en

e
. “.5 -

"The flrst component,vgeneral1zat10n task*one (GTl),'conslsted

H

'of flve exemplars where 1tem palrs varled on only one irrele-

'°},vant dlmen51on (pOSItlon) The second component, generallz—,azfmly'

v fdatlon task two (GT2), con51sted of flve exempdars where ltem
Wi - - S
“palrs varled 1n two 1rrelevant dlmen51oni (posltlon and color)l

‘The thlrd component, generallzatlon t k three (GT3), con-,Vfi‘
SlSted of flVe exemplars where 1tem pa’rs varled 1n three ]fhl"

r‘lrrelevant dlmen51ons (p031tlony color .an ‘orm).; Items from ;“‘

the three,components were presented 1n ‘a random order durlng

’ othe generallzatlon test.“ Thlrty trlals were admlnlstered onv‘V*“'

,“day one of the generallzatlon test and the same thlrty trlals f.ff-*

,in a dlfferent order were agaln preSented on day two."Table:"l
yfsé”en shows the number of presentatlons for each concept ln

pair for each component task a d totals for each day of the-'

W L e 9
‘”generallzatlon test R j ft’7“;x F\\f

esults of the generallzatlon ‘test W1:phbefreported'in‘ff S

raw scores and percentage correqt scores.

AT

. Hypothe31s Three,-: o v ‘
‘vﬁb Hypothes:.s three stated that there would be greater num—
f:hber of total generallzatlon responses observed as the number
uof exemplars (NE varlatlon) 1ncreases from level one (two wh\.f’?i
;exemplars) to leVel two (four exemplars) The overall com—lf
:parlson for thlS hypothe51s 1s made by taklng the average':
'total trlals correct on general;zatlon for all chlldren for
‘condltlons one: and three o\mpared to condltlons two and four.t;h

The total generallzatlon scores for each subject were calcu—"

. LN
S - (R
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'bfcompared to condltlons two and four.;,_uw?l‘

'jof hypotheSLS three.rvh..f}bhv_,xa;,fea"jk

E lated by totalllng thelr respectlve scq res atLeach of the'“'

1.

~:g“, The results 1n Table elght show an overall average totalf"
fof‘m = 84 (70%) generallzatlon responses ffr condltlons one
‘and three whlle the average total for condltlons tWo‘and fourih
'"oils m 8 (69%).v ThlS dlfference of two responses or one‘ |

i percentage p01nt does not appear'great enough to be supportLVe

D

Fio t..t

°

> Two addltlonal comparlsons can be made’ 1solat1ng the

ffects of 1ncrea51ng the number of exemplars from two. to .

refour at each level of IER varlatlon. This comparlson 1s

”fajmade by comparlng the average total generallzat;on responses"

i

o o co
g_for condltlon one w1th condltlon two and condltlon three w1th~'
’lj_condltlon four._ Comparlson of condltlon one w1th two looks
'-fat lncrea31ng the number of exemplars from two to four w1th

one 1rrelevant dlmen51on varled, whlle condltlon three Wlth

four 1nvest1gates the 1ncrease 1n exemplars w1th three :

flrrelevant dlmen51ons varled

The results from Table elght show the average total.br‘

chorrect generallzatlon responses for condltlon two (m # 42)

o,

»to be flve responses 1ess than condltlon one (m 38),v This:f
'“raw score dlfference represents seven percentage pomnts, and
*’although total generallzation to condltlon one is greater fﬂ

~srthan condltlon two, thls dlfference does not appear large
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~

enough to support the hypothe51s at level one IER varla—<.
tlon.d The comparison between conditlons three,(m = 43) and'
four'(ﬁ = 44) showdva.small difference‘in average total gen-
~eralization responses and 1s seen as not supportlve of the

hypotheSLS at level two IER varlatlon.

'HyPothesis‘Four | | S
Hypothes1s four stated that. as th@lhumber ofveXenplars
1ncreased from two to four there would b a difference in
the total generallzatlon responses on each on the component
. tasks in the generallzatlon test | |
| Generallzatlon Task One gGTl)
,Table nuxashows the results of this'compariSOn across
condltlons one and three totals compared Wlth conditions two .
'and four totals for GT1. Average total generallzatlon to.‘
GTl is sllghtly greater for condltlons ‘one and three (m =.33)
than for the Same total in condltlons two and four (m:= 30)
Compar g average total generallzatlon to GTl at. each f\S\\v
1evel of IER varlatlon shows that condltlon one is sllghtly i

hlgher than condltlon two and condltlon three is 51mllarly

hlgher than condltlon four. These results do not support
thefexperimental hypothesis at~GTl;

'GeneralizationuTask'Two (GTZ)

Table ten shows the comparlsons of averaqe total correct

A f generallzatlon responSes for condltlon one and three W1th two

9.

and four._ There is no dlfference between the total for con-

dltlons one and three and two and four- at GT2 The addltlonal
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comparisons at each level of IER variation shows no differ—
ence at level one (condition one compared to condition two
‘and a slight difference at level two favoring conditien four R
(m = 15) over three (m = 13.5). These resultS‘do not.support'\

the experimental_hypothesis at GT2. - o , S i |

o

Generalization Task Three (GT3),
Table eleven shows the comparison of average total gen~ -
eralization,réspdnses for copditions one and three with.two'

.and four. There is no real differencevwith either. the overall

comparlson for condltlons one and three compared to condltlons

two and four totals at GT3 or with level of ‘TER. varlatlon,

condltlon one compared to- two and three Wlth four,

. These. results. do ot support the experlmental hypothesis

af Gr3. |
‘ ¥

Endividual Generalization Resultsu o . _b : '\}

Flgure nine shows a comparlson of condltlons one and two R

3 -

for each task of the generallzatlon test” for each ch11d and

» -

average totals for all chlldren _The results show v1sually

that condltlons one and two appear as a r:;llcatlon of them—
Vselves w1th no real dlfferences w1tth chlldren over the two
n cond;t;ons.“ Flgure,ten shows’Ehgﬂgame,COmgarison far~conf

ditions{three versus four:. These results also show no reaigf
.difference for subjects between‘conditions three.and-four on

l///gach/éohponent task of generalization. .

/

/

. . . ' E] C .
. . . . .
PN . : oS . ' .
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Figure 9: DPercentage of Generalization to tasks one, two.
Coa-b and three. Comparison of cqpdition one with -
condition two, . . :
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' Figure 10: = Percentage of generalization to tagks,one,b

- ' .two and three. . Comparison of condition
three with condition four,
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.%H", f_‘.-‘ Hypothe51s Flve

a.

% Hypothesxs five stated that there would be a greater,

total number of generallzatlon reSponses observed as the

level of 1nterst1mulus Varlatlon 1ncreases from one 1rrele—<

: vant to three lrrelevant d1mens1ons.v The 1n1t1al overall com—

hypothe51s is made by comparlng the average

one and-tw- s condltlons three and four.,r

'

Table twelve shows 1nd1v1dua1 Chlld total and overall

:,average‘total,correct generallzatlon reSponse5wfor thls com—-

S A

parison. The overall comparlson in Table twelve does show
a 1ght dlfference between the average total for condltlons

e and two (m 80) and condltlons three and four (m =-87).

,Thls c0mparlson does not support the experlmental hypothe51s.'

Two addltlonal comparlsons are made for 1ncreas1ng 1nter—

"stlmulus varlatlon at each level of ‘NE varlatlon.ﬁ Increas—
g 1ng 1nterst1mulus varlatlon from one to three 1rrelevant dl—
mens1ons at level one. NE (two exemplars) shows no dlfference‘
iibetween condltlon'one'(m = 42) and condltlon three (m =.43).
* A slmllar comparlson at level twq NE (four- exemplars) shows ,'U.

that condltlon four (m = 44-'mA-— 73%) is ten percentage

!

p01nts and six raw score- p01nts greater than condltlon two

( =,38' mA-=-63%).' These results do not support the hypoth-

',e51s at level one NE and weakly support it at level ‘two NE

for total generallzatlon scores.

o

agn responses for all chlldren for condltlons,

A Wt e £ T
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wHypothesis’Sixipv
_ . : ‘ .
Hypothe51s 51x stated that' as’ 1nterst1mulus varlatlon
1ncreased from one 1rrelevant to three 1rrelevant dlmen51ons
.'rthere would be a dlfference ‘in the total generallzatlon re— |
”ffsponses to each task in the generallzatlon test. | “
,Generalization TaSk'One (GTl)' dmﬁ
: Table thlrteen shows the results of thls overall comparl-‘"
"son for condltlons one and two aVerage total compared to con-""’
"dltlons three and four. The dlfference of flfteen percentage‘ﬁ'
7np01nts for condltlons one and two average total (88%) o#erqy ‘_
the average total for condltlons three and four (73%) wouhd R
Fnot appear to support the hypothe51s at GTL. |
‘ Addltlonal comparlsons at. each levelcof NE varlatlon"

.hshow results in opp051te dlrectlon. At level one NE con-ﬂd""y
'4d1tlon one (m .187h57 90) has a greater number of general—;-
v‘lzatlon responses to GTl than condltion three (m'—l5 m% .
75%) , whlle at level two NE a 81m11ar effect 1s notlced as:.
n’oondltlon two (m ! 167 mA e 80%) is larger than condltlon

‘four (m = 14, m%]=a70%). These results do not support the’
phypothe51s that there w1ll be an 1ncrease 1n generallzatlon:.’:.
: responses to GTl as lnterstlmulus varlatlon increases at
each level of NE varratlon.» |

’{
N

1Generallzatlon Task TWo (GTZ) - _'s %’

total generallzatlon responses for condltlons ohe and two

compared,to three and four. The‘result3~of thlsrcompar;sonl
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Co1r7
do’notwshow a’large‘enoughréigference\to supportvthe'experi+

[
-~

ijﬂmental hypothesxs. | | L o
| - The further comparlson at level one NE varlatlon shows e
condltlon one (m = 15 3; m% 77%) to be sllghtly’greater
tythae@condltlon three-(m é 13 5 m% 68%), whlle at level
two NE condltlon two (m % 15\ m% = 75%) and four (m »lS:_

:m% 75%) have 1dent1cal results. These results dopnotv»

' '_support the experlmental hypothe31s at GT2

’Generallzatlon Task Three (GT3)

Table flfteen shows the overall comparlson o! aVerage
1’total correct generallzatlon responses and percent correct
*.for condltlons one and two compared to three and’ four.t Thls"“i“
1comparrson‘shows a large dlfference of 14 5 raw score and

thlrty-51x percentage pOIDtS for cond;tlons three and four‘
/

inftotal (m = 30, = 75%) over condltlons one and. two (m is. 5f1f-'”

'.;pm% = 39%) These results strongly support the experlmental

"hypothes;s at’ GT3. -

SV

. Further comparlsons\at each“level of NE varlatlon show

hfsupport for the hypothes1s at" both levels one and two. Con—_7

' dltlon three average percentage score (m.-'15° m% = 75%) 1s

' thlrty—two percent greater-than condltlon.one average total
(;(ﬁ é 8.3; % = 42%), whlle condltlon four average total ,“
'-'(ﬁ;='15'3'-m% = 77%) is" forty percent greater than/condltlon

r(vtwo (m = 7 33 m% = 37%) These results strongly support the

;experlmental hypothe81s at GT3
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. Individual'Generalization Results

i

Flgure eleven shows a comparlst/of condltlons one- and
three for each task ‘of generallzatlon tested for each child
and as average totals for. all chlldren.

Chlldren one and two show a SLmllar trend in their v‘)/{v

o

.results for generallzatlon to GT1 . and GT2 between condltlons

lone and~three. Generallzatlon to GT3 shows a similar. trend ’
Zo between subjects in favor of condltlon three.’
| | Chlld three does not repllcate the generallzatlon
:to .GT1 and GT2 across condltlons ‘one and three which was
observed for chlldren one and’ two. There is greater gener-
iallzatlon to GTl and GT2 for condltlons one over three..
fGenerallzatlon to- GT3 in favor of condltlon three 1s seen
as a repllcatlon of the same effect for chlldren ‘one and
Ctwo. L | |

"u Child four shows greater generallzatlon to GTl when
vcomparlng condltlons one W1ﬁh three. ThlS repllcateathe f
/teffect observed in all other chlldren. The remalnlng gen;
.gerallzatlon results for thls subject are at or below the -
chance level and show [0 dlfference between condltlonsv
‘5;f1gure twelve-shows a.comparlson-of-condxtlons two withh-.if
'four at each generallzatlon task for each child and as
" an average comparlson for all chlldren. " There is a repll—
-catlon across all chlldren showing a greater generalization.
for ‘GT3 ;n condltlon_four over cond;tlon two. |

ReSults;areVPresented’for-individual"childrenIShowing'
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their day one and day two generalizatlon-scores to eac

generallzation task collapsed across both members of a con-
- cept palr in addrtlon to results for 1nd1v1dual pair members
ThlS format allows a closer look at the conslstency of gen—
'erallzatlon results within and between generallzatlon»tasks
over the two testlng days. ' S
' Child One-:t”"
vFlgure thirteen shows the results for child one in each
of the four experlmehtal condltlons These results show a
;nhlghly stable pattern of performance to each generallzatlon

task across both members of the pair and for 1nd1v1dual mem—

'bers;’ ThlS hlghly stable pattern 1s bbserved W1th1n all

four experimental conditi

L
~
B

Child Two:

Figure fourteen shows the results for‘chlld two. In

condltlon one there 1s ‘evidence of a hlghly stable pattern

of results to each generallzatlon task over the’ two days.-
N
Ind1v1dual concepts do not show a sxmllar trend of stablllty.
Al ) .

N

Long" and "short" show a 31mllar trend over days one and T

_ |
two ‘for tasks one and two while task three shows a hlgh degree =
- /

3

of varlablllty. -

Condltlon two shows a hlgh level of s ablllty for gen- N

\

f erallzatlon task two and three w1th 1nstab1 1ty at task one.

i

The concept “stralght"Ashows a srmllar stable trend across
e

) days one and two at tasks two and . threel with a hlgh level

of variability at task one. "Curved" has a stable pattern
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and three.
‘ Condltlon three results 1n‘a stable pattern for task

_ three across days w1th varlatlon at tasks one and two The
nvconcept'"g_p_y‘ is stable at task one whlle 1nstab111ty } ;':
shows at tasks two. and three.'d"Fullh shows a4s1m11ar trend

o

g for tasks one, two and three across days, however, Fhe
'scores on each task are con51derably less in day one..

| Condltlon four shows a 31m11arttrend acroSS‘daysﬁfor;
‘individual tasks and'eachsconcept member; iThe-scores ¢n7
each generallzatlon task ‘are’ lower ‘on day two due to the

' depressed scores for the- concept member "55 The concept

Wv"out" shows a hlghly stable pattern across. days one and two.

b Ch'ild' Three :

- Inleldual results for chlld three are found in Flg- .
vure flfteen.f Condltlon four shows a stable pattern for
"_generallzatlon task\two over days one and two, wh;}e tasks
.one'and‘three in addltlon to 1nd1VLdual concept members
'show a hlghly varlable patter%fpver days. Condition three

¥ v
~reveals a fairly stable pattern for tasks one and two gener-

-

'f._allzatlon andvnot to task three. Concept member "curved"

o

~shows a hlghly unstable pattern across the days, whlle

N”"stralght" is only unstable at generallzatlon task two.

»

X Condltlon two shows a falrly stable pattern-to general—

Q

‘1zatlon tasks ne and two collapsed over both concept members-‘

EERUPEEEN

| between days one and two, while task three Ls,unstable; »The

)
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»,3conceptk" ‘ll"dshows stability'for'generalization taSk'two 5

over the two days whlle performance on tasks one - and three

"lS hlghly unstable. "Em p z" has unstable performance on all

zgenerallzatlon tasks over days one and two. -

' Child Four:

figure'sixteenfshows,the resultsﬁfor child four;‘\Con-e’p_
dltlon one. shows a hlghly stable pattern of generallzatlon on.
all generallzatlon tasks across days one and two., Ind1v1dua1‘
.concept‘ empty" shows stablllty for tasks one and two, whlle’
MEU11M is. stable at task two. - They show-unstable patterns L
ontall other tasks.‘ Condltlon-two shoWS'a-highlyjunstable
"pattern on each generallzatlon task for collapsed scores
»Qacross concept members over days one and two.,-A»SLmllar
,hlghly unstable pattern is: observed to all generallzatlon'
tasks for ‘individual concept palr members. The only excep—:
tlon dis with ﬁlg" at generallzatlon task twoJ

Condltlon three shows stable results ‘at tasks one and
three generallzatlon, whlle two is unstable.r;"Lg;g,‘appears
Qstable in .tasks one and two whlle "ghgrt" is stable only atc
- task one.r.&pndltlon four shows hlghly unstable results to-

'all generalization tasks and for both concept members across~

\

days one‘aﬁd two. : '-l,'V

Summary,of Generallzatlon Results

Hypothes1s Three° The results of group data do not sup—-

port thlS hypothe51s There was not an 1ncrease ‘in total

.generallzatlon respon es as the number of exemplars 1ncreased
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for elther the overall comparlson or separate comparlsons at

1

dﬂeach level of IER varlatlon

HypotheSLS Four-" Group data and 1nd1v1dual subJect

,_repllcatlon do not support thlS hypothe81s.l There was not an,-
increase. 1n total generallzatlon reSponses ‘to GTl GT2 or .

‘ GT3. as the number of exemplars 1ncreased for elther the
. iy

'.’4overall comparlson or- separate comparlsons at each level
v v v S~

, Hypothesis Five; The group results do not support the

‘experlmental hypothe81s on the overall comparlson or the -"
”-:Separate comparlson at level one NE whlle weakly supportlng
,1t at level two NE Total generallzatlon re3ponses do- not
'd lncrease as 1nterst1mulus varlatlon 1ncreases from one to v: v

"three lrrelevant dlmen51ons between concept palrs

"HypotheSiS‘Sik?AVTOtal generalizationxreSponses-for'

'generallzatlon tasks one (GTl) and two (GT2) do not show a:i-p
. dlfference 1n the results to support the experlmental hypoth—kd.
esis at. elther the overall or’ separate comparlsons.. However,?;
'vreSponses to generallzatlon task three (GT3) lndlcates group ;
:results wh1ch~strongly support the hypotheSls on: the overall
,dcomparlson and to each level of NE » i

Increasrng lnterstlmulus varlatlon from one to three‘

1rrelevant d1mens1ons results in a) greater generallzatlon

o reSponses to GTl and GT3 for the overall comparlson' and

',b) greater generallzatlon responses to GT3 at NE one: and :

. NE-two. yCons;stency of generallzatrongresponses_observed.
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i’_over the two testlng‘perlods revealed con81derable var1a~e
“:tlon for three of the four chlldren. There d1d not appear ﬂ
;tto be a general pattern for 1nd1v1dual concepts as-_ln some
”;condltlons one member of a concept palr was more varlable
':ywhlle the OppoSlte member was not Generally, however, there
‘:hdld appear to be a pattern of more varlable performance for ;f{p
concept pairs and generallzatlon task levels OVer the two |
"-testlng perlods when trained in experlmental condltlons

. three and four.':f ) h;g.fipv_gﬁ”el el %f‘ft

The relation between acqulsltlon and generallzatlon ',-51"“

results are dlscussed 1n the next chapterQ

95 -



:‘vant dlmen51ons- 6 Tﬁ

Aparameter dld not

1ncreased-from gwd{

'idimensions,. BT I

CHAPTER VI
' DISCUSSION = .-

There are some general statements whlch can be made from

the results of the present study.ﬁ l) with the exceptlon of
| .
one Chlld 1n experlmental condltlon four, all chlldren learned

all the relatlonal concepts- 2) dlfferentlal rates for

2

acqulsltlon were found between experlmental cond1t10n5°'3) dlf;i"

?gferentlal amounts of ienerallzatlon were found follow1ng acqul-l_:“

sition ianifferen ' perlmental condltlons- 4) 1ncrea51ng

'the number of exem lars as one 1nstruct1onal parameter resul-»j

: ted 1n greater tot l %rlals to crlterlon as the number of exem—h‘

plars 1ncreased fr'm:two bo four- 5) ‘1ncrea51ng dlvers1ty of

‘exemplars also res.lted in greater total trlals to crlterlonv

.

‘as 1nterst1mulus erldtlon lncreased from one to three 1rre1e-

nber of exemplars as one 1nstructlonal

t 1n 1nbreased generallzatlon to géh—‘“

reiu

|

! .

_erallzatlon ta ks ohe two or three as number of exemplars :
i
1
Il

Lo four° 7) dlver81ty of exemplars as one

nlnstructlonal p rameter resulte% ln an 1ncrease ln generallz—‘

'flatlon reSponses ko qenerallzatlon task one and three as the

,_1nterst1mulus varlatloq 1ncreased from one to three 1rrelevant

e
[ ' _y'

An 1n1t1al conclu31on from these results suggests that

Adlver81ty rather than number of exemp]ars isg the more cruc;al

+
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dlmenSLOn forﬁprogrammlng generallzatlon. Condition three
(1n whlch there{were two exemplars w1th three 1rrelevant

'5 =Y
dlmenSLQns varled) produced the greatest generallzatlon for

the least amount of 1nstructlonal tlme. However, condltlon
three requlred thce as. meny total trlals to crlterlon as
condltlon one (1n whlch there were two exemplars w1th one f
:flrrelevant d1mensxon varled Results from the pllOt study
showed one Chlld to have Only sllghtly greater total trlals
to crlterlon for condltlon three over condltlon one, Wlth
greater generallzatlon resultlng from condltlon three' whlle
‘,‘the second pllOt child showed fewer total trlals to cri- o

e terlon for condltlon three 1n addltlon to greater general-»

1zatlon.‘ Durlng the main’ experlment thlS effect was not

-/

V_-obServed for acqulsltlon, ‘as all chlldren requlred greater'

total trlals to crlterlon for condltlon ‘iéee over condltlons -

'vone and two. - Generallzatlon results show1ng a greater gen-
erallzatlon from condltlon three were - observed for, all ex~~b
perlmental chlldren 1n a 51mllar manner to the pllOt chlldren.

The results of the present experlment are dlscussed in

relatlon to preV1ously reV1ewed llterature, first for.
acqu1s1tlon,.secondly fS& generallzatlon and thlrdly, for
relatlon between achISlthn and generallzatlo& |

AchlSItlon

Prev1ous 1nvest1gators have found that as stlmulus com—'

-

plexlty in concept learnlng tasks is 1ncreased on both rele-

i

- vant and 1rrelevant dlmen51ons, subgect performance decreases



‘ (Bournecand_Haygood;i939, 196;); Whilerincreasedvstimulus
dcomplexity on either*relevant orﬁirrelevant dimensions also
results in decreased performance7(Battigzand Bourne 1961);
vAlternativeiy, ﬁaygood etﬂél (1970) and Chumbley;etyal‘(l9?l)
T’have"sho;«lfnthatin'creasing stimulns complexity for irrelevant.
dinensidn;-While“releVant dimensions ;emain'constant resdlts
in inoreaSed performance or fewer‘performance}trrals to:soJu-v
tion;‘ | | |

The»research‘on increasedvstimulus complexity for irrele;
’ Qant dimensions is'in confliCt'When comparing tne work of - |
}Battig and”Bourne (l961)_with Haygoodvet-ai'(l970)»and ‘
‘Chumbleybet ald(l97l). Chnmbley et al (1971) sngcested that
dlfferences between their results anﬁ those of Battlg and
'Bourne (1961) may be due to the manner in whlch task com--
'plex1ty was 1ncreased in addltlon to employlng dlfferent in-
dstructlonal formats.-4 |

It‘is diffiant to draw general conclusionsdconcerning,'
the‘role of”irrelecant'dimensi$ns and howfthey‘influence-' N
'acqulsltlon‘as ‘many 1nvest1gat£rs have emplo;ed dlfferent
concept classes, 1nstructlonaf formats and degrees of in-
'crea51ng task complex1ty. Qne.poss;blenpred;ctlon is that
"lncreaslng stimulus complexity in_a‘conce ’1earning task,
wnere‘irrelevantfdimensionslchangevand‘relevant dimensions
}remain‘constanﬁ,may increase'thedsaliency of‘the rele;antl
dimenSioniand thus,facilitate discriminationdof the rele&ant.
dimension;s« | |

,The'present experiment investigated the influence of
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increased stimulus complexity on irrelevant dimen51ons alone o

for polar opposite: concepts presented in-a Simultaneous for— -
mat. As a result, a discussion of theiresults can,only
apply toq concept-class with»a_similar topography andninstruc—
tional’format.' | | |

| Stimulus complex1ty during instructional setslwas
"varied on two different program dimenSions. - The first was

- number of exemplars and the second was diversity'ofkexem—‘

plars.  Logically one could conclude that increasing the
number of exemplars frOm a conCept.class during instruc- .
tional sets wouldlaesult in more trials to criterion. Simi—
larly lf the number of exemplars‘did not increase but the
number of irrelevant,dimen51ons for exemplars increased,
greater trials” to criterion should result What is not clear
from previous research is which of these two program dimen—:
'51ons results in the greater stimulus complex1ty.

The present study used experlmental conditions. which
1ncreased stimulus complex1ty in a presumed linear fashlon
from conditions one-through to four. COndition one~contained
pteaching'setsiwith_twofpairs of exemplars where.the-irrelevant
dimensions (color and form) remained’constant.' Condition two
contained teaching sets with four pairs.of exemplars where‘the
irrelevant dimensions form'and*color remained constant.
Condition three contained teaching sets wrth two pdir of

exemplars where the 1rrelevant dlmen51ons form, color and

position varied while condition four contained;four'pairs of

‘exemplars where the irrelevant dimensions color, form and pos—

ition varied.
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This linear arrangement suggests that number of exemplars

"as of@ program dimension will.result in less»complex'teaching

sets than diversity of exemplars. The average'total trials
to criterion across the four experlmental children bears '
this out. Condltlon one took the least number of average

trials to crlterlon, condltlon two second, condltlon three

third, ‘and condition four the most. Diversity of exemblars

rather than number W1th1n 1nstructlonal teachlng sets re-

sulted in greater stlmulus‘complex1ty as reflected in aver-’
age-number‘of trials to criterion. Within condition four,
diversity and number of exemplars interaoted to'produce the
most complex instructional teaching;set. ‘ g

Stimulus‘complexity was also observed to increase with-

in each of these two program dimensions. There was an in-

crease in average total trials to criterion as stimulus com-

~plexity increased for' number of exemplars alohe. This'was

observed at both levels of 1nterst1mulus varlatlon as con-

dltwn one (two exemplars, 1rrelevant constant) had fewest o

.trials to crlterlon than condition two (four exemplars,,

irrelevant constant) and condltlon three (two exemplars,

irrelevant varled) showed less trials to criterion than con-

-

dition four (four exempl@rs, irrelevant varied). Similarly
YN ' .

there was- an increas 'gnxayerage total trials to crlterlon
‘\ ou

as stimulus complex1t XAés 1ncreased for dlverSLty of exem-

plars. This was also observed at both levels of number of

eXemplars as condition one (two exemplars, irrelevant con—

-
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_stant) took less trlals to crlterlon when compared to con-
dijtion three (two exemplars, 1rrelevant varled) while con-
ditlon two (four exemplars, 1rrelevant constant) showed
- fewer trlals to crlterlon than condltlon four (four exem-
plars, 1rrelevant varled) |

These results are viewed as supportlve of the research
by Bourne and Haygood (1959, 1961) and Battlg and Bourne ~
(1961) whlch suggested that increased stlmulus complex1ty
would result in performance decrements. This effect was
observed ‘for ‘both program dlmenSLOns, number and dlve?31ty
of exemplars.’ Diversity as one program dimension resulted
in more complex stimulus sets than number, however, the two
interacted at hlgh levels of each to produce the most com-
plex stlmulus set | o o o R o

Increa51ng stlmulus complex1ty on 1rrelevant dlmen51ons

while the relevant dlmen31on remained constant resulted in
o

li

B performance decrements. This sudgests. that increased stimu-

lus complexity on both program dlmen51ons but prlmarlly d1-
'verslty of"’ exemplars resulted 'in instructional sets con-—
taining competing'lrrelevant stimulus cues toiwhich a child .
may attend The role of increased.stimulus complexityvre— "\
.sults in greater lnstructlonar’ costs during-acquisition,
however, the relatlon to generallzatlon follow1ng achISltlon*T
vhas not been 1nvestrgated Bourne and Haygood (1959 l96l) and
Battlg and Bourne (1961) dld not lnvestlgate the role of in-

creased stlmulus complex1ty during acqulsltlon to generallza-

“tion.
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Generalization

”vThe.generalization results from the present study sug-

“gest‘thatvasvtask.complexity is increased there is also an

\

, ‘ . .
increase-in generalization. However, diver;dty of exemplars

.rather than number of exemplars during original learning con-

ditions/f7svthe determining factor for 1ncrea3ed generaliza-
tion. Y -
As stimulus complex1ty was 1ncreased through number of

exemplars, condition two compared w1tp conditlon four, there

was not any n?ticeable increase 'in generalization_responses.

' When stimulus complexity was increased through diversity of

exemplars, one irrelevant compared with three irrelevant
. : : . - . Lo .
dimensions, there was a noticeable increase in generalization

with a higher level of diversity.

-

Stokes and Baer (1977) suggested "the optimal combinatidn _‘

- of sufficient exemplars andeufficient diversity to yield

the most valuable generalization is critically in need of

analysis" p. 357. These7results\suggeSt'that the optimal com-

o -

bination for the concept class employed was two'exemplars
where there were three7irrelevant dimensions‘varied,between
exemplars presenteg Simultaneously.

Generalization reSponses were measured in three general—r

o

ization tasksf‘_Each generalization task had a different de-

gree of stlmulus complexity represented by the number of

- irrelevant dimen31ons varied between stimulus 1tems. . General-

1zation‘task one*contained<items where only p081t10n~a5'one,

: B B
e

-l
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Il

¢

| N ) (
1rrelevant dlmen51on was varied, generalization uask two con— i#

. 2 7
tained ltems where two irrelevant dlmen51ons, posltlon and o

\

color, were varled, while generallzatlon task thkee contalne\

ltems where three irreleVant dlmen31ons, posltidn ‘color &
' ;

Cam

{4
. ‘ g N .! - o
form were varled S “} 1‘ :
.
¢

b

Experlmental conditions one and two contaﬁﬁede§t1mu!ﬁ

v“ At "‘_
i

5

items with lnj:rstlmulus variation level oq%‘éém'iégreleﬁi"th

».
o,%:
ey
nerallzatlon test results fg&lowing~cond1tloﬂs’

'\",‘.v.'

dlmen31on)

“‘/oﬁ

one and two showed generallzatlon responﬁétho exemplars at

generallzatlon task one and two but not to task three. ‘
:

Children generalized then to exemplars with a similar

S

leVel,of 1nterst1mulus varlatlon encountered during tralnlng

- in addition to exemplars containing an addltlonal leyel of °
' &

interstimulus variation (colar) not observed durlng training. . .
However they did not generallze tor exempfersrcohtalnlng ‘a -
comblnatlon of two Levels of 1nterst1mulus verrat!bn wh‘
was not observed durlng tralnlég (color and form).
h3 Condltlons three and four contalned stlmulus 1teﬁs Vf
w1th interstimulus Varlatlon level three (three Irrelewant
dlmen51ons, ‘color, pOSlthQ{ form). Generallzatlon test ; :_';5
resglts‘following these'coﬁditions showed chlldrep general—
iéing to exemplars onleach'generalizetionltaskt Tbachihg ‘ 54»
" in conditions"one and two reeﬁltedain genereliZatioh to

exemplarsdrith oneoirrelevant aimeosiOn varied (task one)
or comblnatlops of two 1rrelevant dlmen81ons varled (task .

two), but not to 1tems with a comblnatlon of three varlable

Alrrelevant dlmensronS;(task three).. Teechlng in conditions

?

: . N s



ulus characterlstlcs durlng tralnlng.
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<

vthree and four resulted in generallzatlon exemplars Wlth

’,one (task one), two (task two ) and three (task three)

‘,varlable 1rrelevant dlmen31ons.> ) QCY'T' R

: Modlgllanl and Rlzza (1971)*Suggested that there 1s no

-

- reason to assume that subjects w1ll generallze to. 1tems

;whlch do not contain the same number of relevant and lrrele—
vant dlmen31ons observed durlng tralnlng. Modlgllanl (l97l),'

“”Modlgllanl and Rlzza (l97l) found that in the presence of

fxthe cue defining a concept, generallzatlon is governed by

tte nature€ of both relevant and 1rrelevant lnformatlon.‘

Modigliani and?RiZza (1971) stated "the presence‘ofﬁa de-

flnlng attribute is a necessary but. not suff1c1ent condltlon:

for the ldentlflcatlon of a stlmulus as an 1nstance of the
conceot" p. 239. In a 51mllar velin Stdkes and Baer (1977)
‘suggested that generallzatron may be a functlon of the stlm-

I

: The_results from the present std‘k“would support the

- statements by Modlgllana and Rlzza (197l)“and Stokes and

/Baer (l977).x Chlldren dld not generallze, w1th‘the excep-

tlon of color, to novel 1tems whlch contalned the relevant

o

cue they were tralned on and 1rrelevant dlmen51ons they were
4

not eXpOSed to; The 1rre1evant dlmen51ons$they were not

W ,
_expos%d to acted as competlng st1mu11 ‘and dld not fac1ll—,

- tate generallzatlon‘ HoweVer, 1f-the Chlld was exposed to'

}w‘ N
the 1rrelevant dlmen51dn, ‘he was. able to 1dent1fy novel

xemplars in the presencevof_those 1rrelevant,d1men51ons.
~Generalization to nbvel,exemplars was only observed

DG

JJ
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_rf the Chlld had prlor exposure to the relevant dlmen81on

\;1n assoc1atlon with, the- 1rrelevant dlmen31ons contalned in.

‘the novel exemplars. The exceptlon to thlS was respondlng
to: generallzatlon task two 1tems follow1ng tralnlng cond1—15

. tions one and two. -Here the Chlld was not exposed to the
lrrelevant dlmenSLOn oolor in assoc1atlon w1th the relevantﬂ
dlmen51on. This may be explalned b& the degree of 1rrele—'
vant 1nformatlon changlng between exemplar pairs w1th1n a
teachlng set. . . ;; J’,_‘ '.. : T £ o 1\

However, form also changed between stlmulus palr 1tems,

Tas all palrs 1n condltlons one and two ‘were dlfferent Thls
dld not a531st the chlldren in generallzatlon to generallz-'

,atlon task three. ” | "

N .

An alternatlve explanatlon 1s that color was not

attended to as part of the solutlon, however, form was. Then |

@% .
when form wasvarled W1th1n stlmulus palrs durlng generailz-
'atron task three, the Chlld became confused, as prev1ously ’

form was constant.~ ThlS ch nge in the arrangement of form

‘as an 1rrelevant,d1men51on

, ;whlch the Chlld had not preV1ously been exposed As a re-—

sult the child: dld not know the correct solutlon glven the

| R
-
new arrangement of lrrelevant cue dlmenSLOns. Generallz¢ ’

atlon to novel ltems then, occurred prlmarlly as‘a functlon,,;

1of origlnal tralnlng condltlons,

Relatlon between Acqulsltion f,” \ T ,
and Generallzatlon i _ “g v

i 4

roduced a learnlng context to

Stokes and Baer (l977$ suggested two research questlonSﬂ'

4

R
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v ) : o

1) is the best proced e to- tralnkmany exemplars
with little diversity at the outset and then
expand the dlverSLty to include dlme751ons of
the de51red generallzatlon°

2) is it a more productive. endeavor to traln fewer

.'exemplars that represent -a greater diversity and
persist in the training until- generallzatlonk

emerges? . p, 357,

« ERE

- As’ the present 1nvest1gatlon did- not employ a cumulatlve
tralnlng model 1t is dlfflcult to- make any dlrect statement
from the results concernlng the two polnts ralsed by Stokes‘v'i

y . e

and Baer (l977) However, the results do brlng hp some

1nterest1ng p01nts concernlng theSe two reSearch 1ssues.
It was shown that dlvers1ty rather than number of exem-f
. plars was the cruc1al dlmens1on for facxlltatlng generallza—,

) “.
tlon. Condltlon three,‘contalnlng two exemplars Wlth three

.'1rrelevant dlmen51ons produced the o; : generallzatlon
w1th the 1east amount of 1nstruc ‘HOWever,'con—
dlthn three requlred tw1ce as ] gYerage total trlals to

crlterlon as condltlon one whlch i""aJ.ned two exemplars

oA

‘with one 1rrelevant dlmen51on»var1ed

| ThlS increase in total trlals to crlterlon for condltlon
j,three resulted in approx1mately seventy percent more general-
.. ization for generallzatlon task three. The questlon to be.i
v.asked is: "what would have happened if cumulative teachlng
f~was 1ntroduced where the concept palrs were taught to cr1—'o
terlon in condltlon one, followed by tralnlng .on condltlon

‘three°" Thus, cumulatlve lntroductlon of 1rrelevant dlmen—

| sions’ may have resulted in fewer trrals to crlterlon than



- atlon.'

condltlon'three alone, whlle also shOW1ng‘s1mllar generallz;A
. : r;» _ ‘ L

It appears from thé results that the chlldren generallzed
»to novel 1tems whlch contalned srmllar condltlons durlng ) !
orlglnal Learnlng. As a- result a cumulatlve strategy would
appear to be ‘an approprlate approach The present resultSA
| 'unfortunately only suggest an optlmal comblnatroh for the
dlmen81ons number and dlver51ty of exemplars whlch were de—t‘
flned by the experlmental condltlons. mAlthough the results
p01nt to dlver81ty as the cruc1al dlmen81on for programmlng;
' for generallzatlon there are many unanswered questlons in
the form of dlfferent ways that dlverS1ty of exemplars can

.r B s

be programmed

Suggestlons% Future Research L [

There are two major 1mpllcatlons from the pregent re—'~._ s

‘ Search whlch need further 1nvestlgatlon.v The flrst concernsi
the role of dlver51ty of exemplars as an: 1nstructlonal dl—

/

men51on when programmlng for generallzatlon, ‘In.the presentf
.experlment it was not clear 1f the greater generallzatlon to
task three for condltlon three over condltlon one was due toh
1ncreased 1nterst1mulus complex1ty or 51mply due to more 1n-f
structlonal tlme. This. questlon could be lnvestlgated by
‘comparlng the total trlals to crlterlbn and resultant gener—-
’ allzatlon for concept palrs taught in condltlon three alone
versus concept pairs taught to cr1terion 1n condltlon one

followed by condltlon‘three.k The comblnatlon of condltlons

one and three would 1ncrease stlmulus complex1ty 1n a serlalr :

1
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‘manner rather than tralnlng contlnuously at a hlgher level_v'

vh:of complex1ty. Another varlatlon would be to anlude a; .

’teachlng set. Wthh contalns exemplars from both condltlonshbkr
:done and three rather than présentzng tralnlng 1tems in a
afserlal manner for condltlon one: followed by condltlon three.
A thlrd varlatlon would be to 1nclude the ‘same exemplars
U'w1th1n a teachlng set but 1nterchang1ng the common 1rrelevant_ﬁ
.;dlmens1ons; For example,, traln a'"long—short" palr for B
':penc1ls and dogs whlch are a dlfferent color (condltlon one),_f'
then follow1ng crlterlon,'retaln the same examples but 1nter—:'
.-charﬁathe 1rrelevant dlmen51on form.~ The exemplars now become‘
a long dog-short penc1l,‘long penc1l stht dog,‘w1th p051tlon |
.‘also varled within the 1nstru nal Set. "ﬂ, e s
Secondly, the present research employed a spec1f1c
class of polar opp051te concepts presented in a 51multaneous~"

format.. As a result the generallzatlon of the present f\nd-nb

-1ngs may not be approprlate for other concept classes an.
v'-'presentatlon formats. Stokes and Baer (1977) suggested t at,
‘kprogrgm dimen31ons for general1zatlon may be dlfferent or.
’ comblne dlfferently for separate concept classes. It would
:be 1mportant to 1nvest1gate the role of dlver81ty of exemr E
.plars when programmlng for generallzatlon w1th other con~
cept classes and presentatlon formats.‘ = |
It 1s also suggested that the present study and results
”‘are in need of further repllcatlon w1th addltlonal chlldrenv:

B both mentally handlcapped and of normal 1ntelllgence. Such

a repllcatlon would serve to enhance or 11m1t generalizatlon
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vof the results.' In addltlon, such further research may servb
“to hlghllght lmportant dlfferences between the@e‘two popu a—’:

ctlons when de51gn1ng programs for generallzatlon.]v

f Some Impllcatlons for Instructlonal Programmlng

The 1nstructlonal procedure employed in the present
mresearch tralned ‘both members of a concept pair together.
.Durlng any teachlng set a Chlld had equal exposure to and ‘
\1nstruct10n W1th both members of the concept palr. |

Two 1nterest1ng behav1or patterns whlch were observed
‘durlng tralnlng may suggest ‘that thlS 1s not the- optlmal
way to train. The flrst_deals w1th the 1nfluence of over-
,learnlng observed for two chlldren. In thlS 51tuatlon one
member of a concept palr (1 e. long) reached crlterlon prior n'p
,to the opp051te member (1 e. short) As a result due to |
‘the 1nstructlonal procedure one concept palr member recelved :
addltlonal learnlng follQW1ng ‘an 1nd;V1dual crlterlon belng
met, untll the oppos1te member also reached crlterron.i: ‘

It was : observed that once. thlS 31tuatlon of overléarnlng,
arose the oppos1te concept: member very qulckly also reached
.crlterlon. In addltlon,the concept palr member exper1enc1ng
overlearnlng also showed sllghtly greater generallzatlon

,than its opposzte member. An alternatlve 1nstructlonal pro—”

i Y

'cedure than would ‘be to traln one member of a concept palr'
‘to crlterlon then lntroduce the second member to 1nstruct10n.*
ThlS may result in qulcker acqulsltlgn for the flrst concept

rtaught whlle also facllltatlng acqulsltlon for the ‘second.
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:,concept.' leen a _1tuatlon where the same teachlng sets

are used for both concept members then lnltlal tralnlng for
C

'4one member should fac1lltate dlscrlmlnatlon of the second

A

QThls suggests an instructlonal procedure where relatlonal
concepts are taught ln a,serlal rather than concurrent manner.
. Panyan and Hall (1978) found no dlfference between
-fserlal and concurrent tralnlng procedures durlng acqu151tlon,‘
however, there was greater generallzatlon follow1ng concurrent
tra;nlng.f,An 1nterest;ng esearch questlon then, would be
tdjinvestigatevthe’effect of serlal and concurrent tralnlng
,procedures for relatlonalconceptsrdurlng.acqulsltlon and“
'resultant generallzatlon.' | | | |
The second observatlon is concerned with spontaneous

language usage durlng tralnlng. The lnstructlonal procedure
dused teachlng sets w1th a prearranged order of 1ntroduction
~and request for 1nd1v1dual concepts. It was notlced that

: three of the four children began to spontaneously label and

' p01nt to a stimulus card before they were requested to “d"~?f;éf;
p01nt to either card. | | l
Given that labelllng of'the correct concept wasfnot re-’
qulred it was 1gnored However, ‘more : 1mportant is the Sltu—
atlon where the tralner is g01ng to ask the Chlld to touch
one concept member Ll e. long) and the Chlld spontaneously
before any 1nstructlon p01nts to the opp031te conce;t member .

(i. e.'short) and says "Short"' “Here the chlld's correct

-spontaneous verbal and nonverbal behav1or is Lgnored whlle
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'the"trainer'requests a nonverbal response for the opposite
' concept. | ) | : ’
| Givenathat these three children did not have*these‘labels
in thelr Verbal behav1or prlor to the experlment, it seemed'v
,unfortunate not to relnforce lt in some way; The-children
most probably acqulred the - 1abels through hearlng the in-
b—structor use them during 1nstructlon. Here lS ‘a 81tuation of
language learnlng whlch was not know1ngly programmed. . Un-
‘fortunately, the 1nstruct10nal procedure dld not allow for
.these spontaneous verhallzatlons to be,relnforced

A serlal rather than concurrent tralnlng procedure‘
would allow a tralner to relnforce spontaneous correct
vlabelllng. In a serlal tralnlng sequence one concept 1s
tralned alone before the other. Therefore a tralner could'
relnforce labelllng lf lt occurred during lnltlal tralnlng'
lof one concept palr member and Jurlng tralnlng for the
_vsecond Thls would allow relnforcement,of expressive langu-

‘age usage when the 1nstructlonal procedure is 1n1t1ally for

.’receptlve language. T P E T j
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PllOt Study

A pllot study was conducted w1th two children prlor to
vdcompletlon of the experlment with four’addltlonal chlldren.“
<The reszlts of the pllot study are presented in. Flgures Pl -
: through P6. N : d %

| 'Flgure Pl shows the 1ntroductlon of experlmental condl--
"'tlons and percentage correct each session for chlldren one
‘and’ two.l During the pllOt study 1t was observed that ther.

'experlmental procedure may be - teachlng a reSponse set. A

probe session was 1n1t1ated for each Chlld to test if a- re—v

sponse set. was present Probe sess1ons occurred between ses-

k31on six and sSeven for Chlld one and between sesszons seven

and*elght for Chlld two.

- Probe SessiOn , S )

o~

-

The orlglnal procedure con31sted of presentlng both mem-

‘ bers of the concept pa1r 51mu1taneously and frrst reqﬁestlng

a response to one member and secondly, requesting the oppo—

51te\member without changlng their position or 1nterchang1ng

new stlmulus cards.f As a result, 1f a chzld chose the q*ght

0

'p031t10n and was coxrect, the next ch01ce for a correct re-.
sponse was automatrcally on the left Each Chlld was ob-
served reSpondlng to the second card (p051tlon) 1mmed1ately
fOllOWlng feedback on thelr flrst ch01ce and” prior . to any
1nstructlon by the experlmenter. | o

A probe session was 1n1t1ated to both subjects to‘deter-

"mine if a re8ponse set- was belng produced ' Condxtlon Awwas

.:- .

e i & o bt e ekt e i+ < o <
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o -standard correction procedures and retrial procédure.¢ ‘Both.

-.\/ . 7

- to change their respOnding for the first 1nstructlonal trial-

T | I A P 156
o | - Lo s g SRR S

the original procedure for the second trial and condition

B changed the procedure by repeating a request to respond ‘

to the flrst concept rather than asklng for a response to
o
A

the secondlconcept. W

Condition A ch . s‘ , Condltion B ”.
First Request T' v Vv}; First Request | . f
l"Touch _;____ (long) SR '"Touch Lo '-(1ong)yﬂ ‘
- Second Reguestpv o ;_‘ : Second Request ’ B 4 o
“ “Tbuch L. (shOrt)sr “’ "Touch ;_;;_f (long) o : m”, , é

=» Figure P2 shows the 1ndiVidual data for each chﬁ§§§ T (é
’during the probe session. The graphs show ind1v1dwal per— .b o 4
‘formance for each child's second response 1n the two con- : |
vditions.' The 81xteen trials for each Chlld are shown as . e .i »ik é
either correct or 1ncorrect. The results show both chlldren-vif' f“s
reSponded at 100% for second reSponses during the A condition
and O% during the B condition. Incorrect reSponses to the‘

’ second request 1n the B condition'were followed w1th the 7;
hchrldren nesponded correctly follow1ng the correction proced—“v

:ure- howeVer the correctlon procedure was not strong enough

fto the second concept on subsequent trials. , ﬁ”, L 'W;”{
The response set established by the original procedure

‘was too strong to be altered by the correction procedurel

duringoone probe session. At thlS point the original pro-

°

cedure was continued for both pllot children allowing them'
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: Flgure P2-

Probe Se551ons B
Chlld One '

i

_ 2 Condltlon Two Second Response
A . '

B

Correc?

6 7 8 9 10 11
Ind1v1dua1 Trials

Condltlon Three Second ReSponse

5 1213 14 15

.

16

Y

_ 8
Ind1v1dual Trlals-

5 6 7 10 11 12 13 Ta 15
Condltlon One Sécond Response'

Correct:

T

Error o I
_ _ -8 "9

, T |
- IndLV1dual Trlals :

o Condltlon Four Second Response
: B’

@

Correct

Error

7= e

6
Individual Trials N

8 10 ll 12" 13 14 15

T
Y

16 |




~of 1ncrea51ng 1nterst1mulus varlatlon from one to thrge 'aw: i

This comparlson 1s shown 1n Flgure pP3 for both children w1th

158

to flnlSh the experlment  The experlmental procedure was
changed for the maln experlment
No further attempt w.s ‘made to 1nvest1gate the topo-

graphy of the respoﬂse‘sgt The 1nab111ty of the cojf;

procedure to galn 1nstrué&ioh control suggests that e

)

‘child may not have been attend:.ng t} elther Ahe J.nstructlon

or stlmulus cards but rather dlsplaylng an 1nappropr1ate con-

Ed

dltloned response. .
| ' ' s

Results andADiscuSSion‘

S

Hypothe31s one stated that there would be an 1ncrease
in the number of trlals to crlterlon as the rnterstlmulus

varlatlon (IER) increases from level one (one 1rrelevant

°

dlmen31on varled) to level two (three 1rreleVant dlmenslons

o . T . - . \‘\ '
varled) ‘ ' SR ,,Nlhy\i t\
i ) T ’ \\\ \\\
v An overall comparlson between IER levels one and two is. \\
made by éomparlng the total trials to crlterlon (TTC) for ‘ \\ng\

‘xﬂcondltlons one and twvo’ compared with total trlals to cri-

3terlon (TTC) for condltlons three and four. Flgure P3'shows

these comparlsonS‘for-each-chlld - The comparison bf TTC

for condltlons one and two totals with three and four. shows
o

(both chlldren to have greater TTC for - three and four totals

TWo addltlonal comparlsons were made showlng the effect
1rre%g§gnt dimen31ons at each level of number of exemplafs“'

TTC for conditlon one (IER level 1, NE Leve1 1) COmpare&iwlth d'xjp :
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condition three (IER level 2, NE levei 1) and condition two

(IER level 1, NE level 2) compared with condition four (IER 1

level 2, NE level 2).

9

The results show for child one that 1ncreas1ng inter-

stimulus variation from one to three irrelevant dimensions
" at.levelhone;NE results in slightly greater TTC for condi-b
tion three.n:éhild'two en‘the other hand, shows .a slight
“increase on TTC for condition one over three.‘
At'level two NE both'children show that as irrelevant'

'dimens1ons increase from one to three irrelevant dimens1ons-

R R AR

there is an increase in the TTC. This is observed in a
‘_greater TTC for condition four .over condition two.
- These results from two children are supportive of the

hypotheSis on the overall comparison and at level two number' IR

pf exemplars.. That is, as the number of irrelevant dimen— ’ : ?
r51ons increases from one to three there was a resultant 1n—

crease in the total trials to criterlon. This effect was

nOthbserved,forfinereasina irrelevant dimensions at level

one ﬁé and yas,viewed as not.supportive‘ofitheyvhypothesis.

Hypothesis two’stated that there would‘be an increase

in the number of trials to criterion. as the. number of exem—'

plars (NE) increased. The overall‘comparlson for this hypothJ

esis is’made‘by'taking thevtotalitrials.to criterion for |

conditiens one and'three'compared with'twbrand'fOur. This

shows the influence_of‘inereasing the,numbertof exemplars
m‘frOm,twb_tg.fourrat eachrlevel of interstimulus variatiqn;‘

. .The results of this comparisQnﬂfpr'beth children are .




, . | o . 16l

4p;esented\in'Figure P4. ?hese results.clearly show that
conditions two and four £Qtals for both children were
_greater tﬁan'conditions‘one and three{
A further comparison is made for increasing the number
of exemplars from two to four w1th1n each level of lnter—
‘.stlmulus varlatlon. This is observed by comparlng condltlon
Jone (NE level 1, IER level 1) w1th condltlon two (NE level
_ 2, IER Level l) and comparlng condition three -(NE level 1,
IER level 2) w1th condltlon four (NE level 1, IER level 2).
These comparlsons for both‘chlldren also appear in Figure'
pa. | . -

The results show a very similar trend;to the reéults for
hypothesis one. Child ene showed.an'iﬁcrease in TTc;fer
‘COnditibn two over;one while child two?ShsWed the reverse.
BOth ehildreh’demenstratedka,greater TTC fer'gonditiph four

'«0ver.cohdition three. These results Qere taken as support
of hypothesis two at the overall cemparisonvand at level
twoﬁinterstlmulus variability. That is as number of exem-

_plars‘increasednfrom two to four there:was an overall in-
crease'ingﬁ%g,,fﬂhistéffeétfwas not observed aeross’beth
\children for increasing numberkof exemplars frem two to four
at level one interstimuluskvarlation.

%Generallzatlon Results

;%é?’ | 'As there are only two chlldren in’ the pilot study their

y

,.generallzatlon results will be presented as a comparison

between children on. individual generalizatiouftasks. .These

R
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le3

comparisons were stated in hypotheses four and six.

Hypothesis four stated that as the number of exemplars
increased from two to four there would be a d1fference in
the total generallzatlon reSponses on each of the component
tasks/ln the gihe;allzatlonwtest The overall comparison
for 1ncreas1ng the number of exemplars from two to four 1s
made by comparlng conditions one and three totals with
conditions two and four at each generallzatlon task Thi;'
comparlson is seen in Figure P5. - - dMM // |

The results show that there is no major- dlfference be-
tween eonditions one and three total and two ‘and four total’
on any of the three generallzatlon tasks. ThlS effect was
observed for both children.

A further comparlson of increasing the number‘of exem—_
plars from two. to four at each.level of interstimulus varl-
atlon was made by Zomparlng generallzatlon task scores for
conditions one and two and then’ for three and four Flgure \
P5 shows thlS comparlson for both chlldren

The results show that there is no major differenoe be-/
tween condltlons one and two on any generallzatlon task for
,elther child. a 81m11ar effect is noted when comparlng
condltlon three and four for both chlldren.’ These results
were v1ewed as non-supportive of hypothesis four, that is,
there was not any major dlfference on generarlzatlon tasks
one, two and three as the number of exemplars 1ncreased from

two to four, for elther the overall comparison or at inter-

-stlmulus level one and two.
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) ce in thé ".general;zat;on responses
ENIST e -&W'»
'e generallzatlon test. The overall com—

,Q_

hypothe81s is made by comparlng condltlons

,, yosi

phrlson‘ﬁgr thl:

one and two total w1th condltlons three and four total

N

The results of this comparlson for 'child one and child

>

two are pre%ented in Flgure P6. These results show that
~ there is no major difference' 1n condltlons one and two total

and three and four- total at elther generallzatlon task one

&
X i

and two- whlle there is a ma jor dlfference at generallzatlon
task three in faVOr of conditions three and four totﬁr“

TWO further comparisons were made comparlng the effeats
R

of 1ncreas;ng interstimulus var;atlon from one to three

A o

irrelevant dimensions at ‘each level of NE. Thls Was made

l&f'

comparlng condltlon one (IER level l, NE level l) with

ondltlon three’ (IER leVel 2, NE level 1)1and conaltlon '

A”r >

two (IER level 1, NE level 2) w1th condltron four (;ER bevel
" ‘ 2, NE, level 2) The results of - these compérreons are “shown ';

in Figure p6. - IR Vﬁ;m;\ e D
. : ' K . '? » - ’ :‘z. o P
As 1Q¢erst1mu1us variation increased froqfone to three

1rrelevant dlmen51ons at level one NE (chdltIon bne w1th

condition three) there was no major differenée»hetween ¢on- K

dltion one ‘and three on generallzatlon taskS‘one and two.
/ ‘n

°

There was a major dlfference, howeVer for generallzation
task three in favor of . conditlon three. This effect was. ob—

ﬁ" served for both children.

4
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'Afsiﬁilarﬂtrend in generaliiatioﬂﬁkesults was observed? : f”i'#

Lerim o

2 L for 1ncreas;ng 1nterst1mmlus varlatlon from one to - three

: ;1rre1evant dlmenslons at level two NE (condltlon two

»_W1th condltlon four). The only dlfference was generallza-v

{_tlon tasksthree 1n favor of . condltlon four. These results

' ‘were v1ewed as supportlve/bf hypothesrs six only on general— .
lzatlon task three. That 1s, as rnterstlmulus varlatlon

ﬂlncreased from .one to three 1rrelevant dimen31ons there was .

T PP A

B also an 1ncrease 1n ‘the total generallzatlon responses to
"generallzatlon task three. Thls effect was observed at - bOth o .j 'J

levels of number of exemplars for both chlidren. * LU

othummarz _"" T iy R ?».
I g g ;’ : . ; : - - B .
The relation between aquISltlon and generalrzatlon

>
. .
3 B P

for chlldren one: . and two suggests a slmllar trend Chlld

‘ . /.

“~  one showed greater TTC for condltlon three over COﬂdlthQ‘ _ v '"‘?%é
| ‘ S -'i; e "“»
- one wh:Lle general:.zatlon waz greater* for cond:.t:.gn thr& Pl _y; g iﬁgm

at task three._ Thls sugges s greater generalzzatlon from
I ,condltlon three, however, there was also an 1ncrease 1n R
acqulsltlon tlme., Condltlon four alsoxshowed greater acqulsl-

tlon tlmegover condltlon two with 1ncreased generallzatlon

//on generalizatlon task three.. COndxtlon three however, showed
fewer TTC than conditlon four, while also resultzng in a s | »
similar leVel of generali%ation to generalizatlon task one,

| : . ‘, 'nuu t:l.nd:lngs suggut that the m:dmum gemrali.zatien

RO fro- nin.i.ml train:lng tima 1a fq_und :I.n condi(ion three.

B




'ThlS further suggests that leers1ty of exemplars (IER)

”,durlng acqulsltlon tralnlng rather than number of exemplarsf‘

B (NE) 1s the cruc1al dlmen31on when programmlng for general-'

4glzatlon., These results are - conSLSteﬁﬁ w1th the flndlngs of

fnthe major s;udy.

*x

%

“w
P'

B Subject two revealed a’ sllghtly dlfferent trend for

-acqulsltlon and a 51m11ar trend for generallzatlon results

bY [3

ﬁgondrtlon three took fewer TTC over condltlon one, whlle

fha&fhgé s:um.lar levels """ ot o) f generallzatlon on tasks one, two

and greater generallzatlon gh task- three. In a similar manner»'
Ay .

-,’to subject one,'condltloq\t ree: also requlred fewer TTC over

hcondxtlon four w1th no major dlfference 1n generallzation
,between the two condltlons on tasks one, two and three.w

"As a result,,condltlon three demonstrated the greatest
ksav1ngs 1n acqulsltlon time w1th the greatest amount of
ageneral%zatlon Thelresults for subject’two are seen asva-
.r:illcatlon of the results for subgecﬁ’ﬁﬁk suggestzng that
tdlver51ty of exemplars rather than number of exemplars is the
'lmportant dlmen51on when programmlng for max1mum generallz— ;i

_atlon. o
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teachlng session for concept pairs in

the four experlmental condltlons
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Arrangement of stimulus materials within

teaching session for concept pairs 1n the
four experlmental condltlons

Each experimental condltlon differs on the number of exem-

»

‘plars representing a concept class and the number of irrelevant

dimensions which vary between stimulus members of each exemplar.

K

Within each condition the number of exemplars-and irrelevant
dimension between stimuli were represented equally within six-

teen instructional trials.-

Condltlon One

-
o

Thls condltlon had twq*palrs of exemplarsfégd one lrrele- D

van dlmenSLOn which varled between ,stimuli palrs (p051tlon) on

:elther a rlght or,left;pos;tion. The sixteen 1nstruct10nalp

St

trials consisted of\éight’trials for each exemplar*and'within
each set of. elght one member .of the concept paff was on the v

rlght pQSltlon four tlﬂ%s and on the left posrtlon four times.

\v

-These arrangements £ p031tlon and number of exemplars were

iordered from one to sixteen alternating position and concept
. . . / s

pair exemplar. ' , ~ ' ) P

EXample concept}pair: vlongfshort :

Left P031t10q ' , o ‘ Right Posrtlon

Cans : Concept.- i ' Concept
Stlmulus Instance ‘ ,stlfflusnrb_. Instance.

. tnain‘(GCars) ‘ lpng o train (2 cars) ' short

. train (2 cars)  short © train (6 cars) ~ long

. carrot (6") ,long ' carrot (2") ° - -  short.

. carrot (2") - hrehort ' carrot (6") N long

. train_(ﬁ.cars) “’19ng o ~  train (Z,cars)“,f short

. train‘(Z‘cars)h ‘ short,‘ }n_‘ - train (6“cars).,i p long

ncarrot (6") :l§ng ~carrot (2"): 1short‘

o

iV o P 143 =57

o R R AR St

i
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. 8. carrot (2") short - carrot (6") long

9..trainj(6 cars) -~ long . ~ train (2 cars) p short -
_10.train (2 cars) - short ‘ train (6 cars) =~ long

1l.carrot (6") long L carrot (2") ‘ short

l2.carrot (2") short™ .~ carrot.(6") 1r6ng™

13.train (6 cars) . long \\\*<\tra1n (2 cars) short

14.train (2 cars)  sheort — traln (6 cars) long

15.carrot (6") - long ‘ carrot (2") . short
. 16.carvot (2") short carrot'(6") long

/

Using a 1list of random numbers the order of introduction

for .the g&xteen instructional trials for any concept pair is

aS follows: 6’ 7‘ 8' lo, 14‘ 13‘ 2“ ll, 9) l" 4, 3' 5" 15’
12, 16. . o .

~
~.
~.

xg'Giveh there was a totﬁirof thirty-two trials this ran-
‘ L R 4 v :
domized list of sixteen trials was presented twice. The

following llSt shows how the stlmulus 1tems were arranged on

N.

each of the thlrtybtwo trlals and whlch stlmulus item was ‘ _' v
requested on each trxal. Over the thlrty-two trials the .
followfng Gellerméﬁ seriHL was used to de01de Whlch concept

Awas requested on each tr1a1 AABABBABABBABAABAABABBABABBABAAB

One member of the concept palr was assigned letter A whlle

the other was a531gned»letter‘B.

Left Position. - Right Position

- stimulus Concept Request Stimulus ~Concept Request
Trial '~ Instance. o . Instance : ~g§%f
1 17 train - short:. 17 train. . long J b ‘
1 18" ,carrot~ long .2 A carrotnp'; short 18 |

A34 19‘ carrot 'snort - ‘3; _carrot .long' . 19'” -

4 20 ptrain - short ’ 20”'] train -long 41-"



5% 21

© ™ .
[\ ]
S

'a_11 27

12 28

13 29

14 30

15 31
16 32

tﬁhin
vtrain
train
carrot'

-

train

ey
T

. train

. carrot

carrot

train .

carrot

carrot

carrot
.

Condition Two

ehort'

e long

short
lqng
lcng
long

short

ilong

long

long:

‘short

' short

A -

26
11
12
29

14

31
16

&
L%
)

\

ad ‘,p
-

;\
“treinl
: traln.
trainp

carrot

train

‘train

carrot

train

carrot

carrot

train

.
[- N

carrot

178

_lcng : 21,.
short = 6
long 7
short 8,

short 25 .
short 10
long- - 27

'shortv\ 28:

 short, 13

';hgr@“, 30

| iongl }5 ’v'-
long, -52

B |

This cOndition‘hed four pair s cf exemplars in the teLchlng

set with one 1rrelevant dlmen81on, p081tlon, varylng between

stlmull in each concept palr on elther tha,r}@ht or le?tngs-

ition. The p0831h;e arrangements for these four exempﬂars, .

varled on p031tlon are presented in: the follow;ng llst.‘

Example conCept palr.

LeftﬂPositiah
- %

/

-Stimulus

~ Road

Road "
“Road ., o

N

o
¢

g t Posmtlon'

~Stralght—Curved
Concept fh Stlmulus -
- Instance j o
‘Straight, - _.Road

I

Concept

Instance
Curved '

 Straight' .-
_curved

' Straight | .



i

R ,
1 Ehephant\\\\Stralght “,Ai_ff.Elephant
2 Eléphant. Curved.. ' .. . . Elephant
B3 Eleﬁhshtasspsﬁra"fyt[? " Elephant
4 Ele!.ght - curved N\ Elephant
1 e .straignt iy . Fish Pole
2w ole Curvedh'ft;J Fish Pole
.c\ 3 “jPoie Straight Pole
4 .Pole’;’Curyed g E?sh
RS m.ag Pole Straight Flag pole .
2 ° Flag Pole: Curved Flag Pole
D 3  rplag Pole  sStraight - Flag Pole
4 Flag Pole Curved, Flag‘Pole;‘

179 :7

Curved

St:alght”

Curved

. Straight

-
]
bl

~ Curved

straight
Curved

~ Straight

straight

A radaomlzed list of the pOSSlble comblnatlons was arran-'
ged ‘by assignlng each set of exemplars a letter (A, B, C. D).x
One trlal was chosen from each of these sets accordln to the

fOllOWlng series DABDCBADCBACDBCA w1th1n ‘each set of four ~

/

, exemplars a rotatlng number series was esta:}}shed:

— m . , ‘ \ o oo . SR T : R i
o Serles : : , L , _
A-123% /) -iilv LNt R
B 2341 _— L
c 3412
D 41 2.3 T :
. '?{ : N °

Items were- then arranged in.a teachlng 1lst by ChOOSlng 1tems

‘Nflrst from the letter serles and secondly~from the number

J&

arrangement This was done-unsll sxxteen arrangements were
;exhaus ed. G1ven there was a total ofﬂgplrtymtwo %;ials thls_}
}1isgvof slxteen trials was presented’ﬂaice.v The following "
4 \ . A , L
i . | i T o




o
o 2

d?l;st shows bow the stimulus items wers. agranged on each of

Q”; the thlrty-tWo trlals and which stlmulus 1tems were requested

!

{ on each trial o S ff; o . R e,;
. : : . ‘ ﬁ \ '
) Left4P031tlon R R K B&ggt Posxtlonff,
L Stimulus Conpept E Requést . Stlmulus chcept Request
Trial : o ‘Instance T ~ . Instance
e | 117 a"Flag‘quef Cﬁrved A ‘ }Lf\&AFLag’Pole\ Stralght ‘17
2 18 Road .+ Straight . 2 Road . ®  Curved 18
3 19 'Elephant< Curved ?'e19, "‘E}eﬁhentz' Straight . 3;‘
4 20  Flag Pole Straight’ . 4 - 'glag pole Curved . . 20’
.5 ‘21¢o,'Fish'§ble ‘Straight vvlzl : “vFlsh Pole *Curved . 5 1
6 22  Elephant “straight - 22 - gElephant curved 6 . . f
7 23 Road ' Curved ., 7  Road .. . Straight. 23 .
8 24  Flag Pole Curyed 24 ngrFlag pole straight . '8
'8 25  Fish Pole Straight . 9  Fish pole Curved 25 -
10 26 Elephant - QQ;ved.°. - 26 u_vElephant . Straight ‘lp o
11 27  Road Straight” = 27 <Road. ¥ - Cufved = 1L~
12 28 Fish Pole Curved ' 12 Fish ‘pole Stralght"27‘*—‘
13729 Flag-Pole Straight 29 Flag pole Curved ‘ls- \
14 30  Elepbant) Stralght ~'14, - Elephant Curveg f‘j::é
15 31  Fish- Pole‘ Curved . s 15 “‘Flsh Pole-‘Stralght 31 )
16 32 Road 'Curved ","32 . Road séralght 16
~The request for concept 1nstances on each trl i waSJarrlvedr;‘ .
at by the same procedure of asstgﬁ‘ng one conéept”member TO Ay “} l?
'éthe other to B, and folllemq'the Gellerman serl s 11sted T /;E;»fw'f'
o condlt;.on one-: Y 3/"/ TR }é. o |
COndltlon Three S fﬂﬁ; S ,;' |
- o | j

: andfform varying between, stimuli in esch concept pair. f

r]7; Thls CQndltlon contalned two palﬁs of fxemplars 1n




f*f\§;;f“N5);e)f‘ﬁ;“4zc~ﬂl;)e;,5; ﬂﬂc'craf 7M;ei8i??ni

: _ T Lo S i L v |
~r'p0331b1e arrangements for these erelevant d1mensxons varled S

“{ between stlmulus ltems are presented ln the follow1ng lmgt

'lTExample concept palr.: Empty—full

Left P051tlon ,,g‘:iﬁ)ﬁf:n: .lf*'Righthoslgéon f:li?f b

f?Basket (red) .*:hQF#liﬂx)fﬁﬂi‘BlrdW:es:(bl ) _7_Eﬁpty.ﬁ

jBasket (red) lEmpth.)ft”_Blrd est (blue) v1fﬁ1;(-;r
:yBasket (blue) JFull -~ - Bird nest (red) 1Enptyf |
*Baskét (blue ] ',Empty *‘”;[Blrd nest (red) ,jﬁfuil--

| ’Stimulus',;i

» g»'h?W4'¥.°f)'ff

‘Blrd nest (blue) Wullui'ﬁhf‘:Baskeﬂ (red) : )Eﬁbtye‘ S
Bird nest (blue) fEmPtY” . Basket (redy . . Full
;Blrd nest (red) ‘ Fu1lf;jf]'vﬁBaSkeé (blue)g”'fnymptY".
)Bird nest (red) LEmPtYfel,éﬂb-BESKeé (blue); G Fﬁilf.}-

:e,u»r¢_9'}

dex (brown) i *"Euil'i- . Wagon (green)",s;“Eﬁpty-??“”
Box. (brown) . Empty  Wagoh (green)%g~" Full
Box (red) } .~ Full :.‘zwagon (blue) ;}EméﬁY.‘-

. Box (redP _}1 o EmPtY?' S Wagon (blue) -ﬁEull“ an

s ~ ' SRS T o 4 G R R R L
Wagon (green)*\ Rl ;Bbk[(browﬁ)"  Empty
Wagon (green) jEmptyf'cetM'ﬁBok\(broWn)v‘:l) ffpuiiv,i5;*'
 Wagon (blue) '.\'Q-Fullgyf":';'Béx;(téd)-jﬂ. " Empty
,Wagon.(b&ue),_‘l« Emptyf o TfBQXf(fed):"' l‘f:?f“1li';d’

W oN

B w N

1 v :

v Employlng the sa': procedure descrlbed in condltion two .ﬂ_“w

'the follow1ng llst of thlrty—two trials shows the arrangement‘»if
'"rof stlmulus materlals and concept 1nstances requeéted on. each
'ﬁutrial. g“' V

g ht Positlon ’;

Concept ‘R;e Stlmulus _ COnceptk Re~
Instance quest - ._';; ‘Instance  quest

_Left POSltl n

.v»¢¢131,1m1;$tim91?§;;3v
'jﬁ1c§17 f'uﬁegon:(blué o Empty jve__ Box (red) ’th:Fulljf:f-L;fi
2 18 . Basket (red _j:_FUIl‘,i) 2 l,? Nest (blue) '[Empty’»jlgtj

PR o . . E e
“ . ! - . . P



a3

:jzo
21

an~$§gx}?-fa;-;

:;23

24

el

0 oY o

1127

. 15

.15

: 31
16

32

,4.‘.

C9 28
S 1026
/“EBasket (blue)_e”
Box' (brown)
.wagon (blue)
Nest’(blue)

ifBox (brsyn)'
Basket (bluex 4r Empﬁ\ {

28,
29 ‘.
30

-

Nest (blue)
Wagon (green)q‘}

Box (red)

Nest . (green) R
Basket (red) B
Wagon (green) B

Box (red)
Nest (green)

_;1 Full = A. Empty

-

Thls conditlon contalned four palrs of exemplars

teachlng set and three 1rre1evant dlme_

Conditlon Four

"“5asiéﬁ7(r§ai‘

Box (brown)

‘ Wagon (b@ue)
'*thasket (blue)
“»Nest (blue)
’_,Box (brown)

'5wagon (blue) _
'f fBasket (blue)
'*,Nest (green)

Wagon (green)

. - Box (red)".

'Basket (red)"
’”.wagOn (green)'
Nest (green)i

s

ons, p051tzoh, color L

Empty
[Bmpty
Full -
JFull

RS TOR |

e
"EmptY-j“‘"

 Empty 27

- Empty
- Enipty-

Full
Full

in the

and form, varylng between stlmull in each concept palr. AlL

possxble arrangements for these 1rre1evant dlmen51ons varled '

between stlmulus 1tems are presented in the follow1ng llst.v gfu’

' leen that there are thlrty-two p0331ble arrangements two

separate serles had to be arranged-f

(- Example concept pa1r°

;f#ICLiQAHe~;

V7;St1mu1us« 2

’nest (brown.yellow)
anest (brown,yeallow)
jnest (black.orange)
Vnest (black,orange)

In-Out

Left Posltion

Concept
InatanCe

in
'outﬁ

fbutf

one 1s labelled A,'

1 .1 1 l‘

| ¥[' D,'whlle the second 1s labelled A™y B . C + D ;"

T -

15_g;ght Pos1t10n
r;Stimulus f' F
;’wﬁeelbafrow
- wheelbarrow
._wheelbarrow

nwheelbarrow

(red)
(red)

(purple)v
(Purple?1,,_f9[

Concept
Instance

il

.out-‘w :

Empty - 30.

C ’. o

iattas‘




'h‘hiiv,e*

é,urrv«wﬁf

O B
S 1é_~f¢a(

P
‘bfyrﬂoﬂH% .

ifndog/tub

‘ ;“dog/ ub
~dog tub

R dog/tub

car/boy

-'car/boy

,‘bqttle
bottle
“bottle
: '_'bot‘:ijt-iie

1(Wheelbarroﬁa
wheelbarrow

‘}girl/pool
'glrl/pool
»glrl/pool;
‘girl/pool.

jar/balls

‘jar/balls

wheelbartow’
gWheelbarrow

(red)

‘(blue)

(blue)n
(red)

(;e&jf~“

(réd)
(red)

jar/ballso(green)

jar/balls

(green)

;shoe/penc1l (blue)"

:shoa/penc11 (bl

‘fshoe/penc11 (red)

shoe/penc1l (red)

‘car/boy"
car/boy.

(blue)
(blue)
(blue)
(orange)

(green)
(green)
(blue)
(blue)

(orange)

(green) (if
(green)

‘(fé&) |

(purple) in
(purple) out_

Cdn

;ih’i
“out

'out

Cin

“out

7.

’in[_'
out -

iiﬁ"

out

in
(orange)?ﬂ”

out’

out
in

,rnﬁ&iﬁr_;yh
..lihfu -
out

Ibottle

_ bottle
"bOttle

4gé§td(b?6wn?Yéildw)ﬁ
.ﬁést (blaék(draﬁgé)f{
. nest (black,orange)ﬁi{
‘\/x\ »
,(red)” o
(red) -~ L
’ out .

njar/balls
'f’jar/ballsl
- Jar/balls)
lﬂ{qar/balls,

‘girl/pool
:.girl/pool3
-girl/pool
';glrl/poolf

‘nest (brown,yellow)

.(gréeh)‘
:(green)

(blue)
i(blue)
(red)
(red)g o

")i‘dog/tub (green)' -

.'”dog/tub (green);;“"
- dog/tub (blue)
'tdqg/tub (blue)

shoe/penc11 (brue)

Botﬁle

‘ »;shoe/penc1l (blue)
in ;.7}shoe/penc1l (red)

(“Zshoe/penc11 (red)

(blue)i
(blue)
(orange)
(orange)

5~car/boy (orange)
;Car/boy (orange)
- car/boy (green)

”i'fcar/boy (green) :}

R

cdin
'in.ff
~out
in Do
Coin o

- out

. din -

cout -

out":"
in"

“ﬁ'Oﬁt'
(;;ih)il
eut
»‘dihﬂ(‘f:l
out
S dm
ﬂoﬂt(

:ebﬁf ;.._

nv9ut‘;j3eo

‘boﬁtg‘n,ﬁ_,
in

:f? Employing the procedure descrlbed in condition two for *ﬂ)ﬁf)f‘
each series (A B C D and A °El Cl Ds two separate lists wereiiffﬁ-~5

S

ol 2 sa i A e e




l_Serles A

S 18
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