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Abstract

Two single subject experiments examined rvhether responses Ërained

as one response class, either tacts (names) or mands (requests),

r'¡ould later transfer to the other response class. Acquisition rates

for both response classes vrere also evaluated. rn Experiment r, mand

condition, the subject rvas taught to ask for food items using the phrase,

"please (name oi food item)". A second group of food items TÁrel:e con_

currenËly trained as tacËs by requíring Ëhe response "it's (name of food

item)" \nlhen the subject v;as asked, rtlnlhacts this?tt Transfer was assessed.

by probing learned items of one response class in sessions of the other

condition. Experiment I demonstrated that for most of the iacËs learned,

transfer to mends occrrrred and for a few of the mands learned, transfer

Èo tacts occurred. That iso although the subject was originally Ërained

Èo nane an item, he appropriately requested that itern when given the

opportunity for most of the items tested. Also, on some occasions, the

subject correctly named items r¿hich he had been previously trained only

to ask for. Acquisitíon rates could not be compared. Experiment rr

replicated the earlier experiment wiLh additional baselines and proce-

dural refínenents. Transfer was again observed across the tr^ro response

classes; there vrere repeaËed Ínstances of transfer from mands to tacËs,

and few instances of transfer from tacts to mancls. Tacts were learned

slightly faster than mands. Recommendations for verbal traininE are

discussed.

-t-



Acknoç¡ledgements

To my advisor and friend, Joseph J. pear, for devoting much tÍme

and interest to the design of this research and for continued support

while I conducted the study.

To my other committee members, Garry L. Martin and Glen I{. Lorvther,

for comments on the final draft. To J. Grayson osborne for his

valuable comments duríng the early stages of the design.

To the staff of Eastgrove, Manitoba school, and the staff of

l-East and Mapleside, St. Amant centre for their cooperation.

To my fellov¡ graduate students who gave much needed encouragement

and support throughout al1 stages of the research.

-aa-



Acknowl edgemen t s

Table of Contents

List of Figures

Abstract

Results

Dis cussion

Table of Contents

Page

i

ii

Il-1

V

T. Introduction

II. Experiment I

Method

Subj ect

Experimental Setting and

Preliminary Procedures

Apparatus

Echoic baseline

Tacting baseline

Manding ba,'eline

Item sel ection

5

5

6

6

oo

B

9

Token training

Experimental Pro cedures

Experimental design

Training procedure

Tact condition

Mand condition

Probes

Response definitions of transfer

Interobserver reliability

10

15

15

L6

L6

L7

L7

27

-aar-



III Experiment II

llethod

Subject

Experimental Setting and

Preliminary Procedures

Apparatus

Sign imÍtatiorr baseline

Tacting baselíne

Manding baseline

Test of reinforcer strength

Trai-ning procedure

Tact condition

I'land condition

Prob es

Response definition of transfer

Interobserver reliability

Results

Page

1')

1aJJ

34

1/.JT

J4

J¿

') ')

32

Itein selection 35

Experimental Procedure 35

Experimental design 1CJ)

36

JI

JÕ

10
JO

39

47

51

Discuss ion

IV" Summary and

References

Appendix A

Conclusions

<?

54



Fl.gure

Individual instances
transfer fron tacts
as a function of the

l,i-st of ]:it"t "¡

of complete ar-rd partía1
to mands for the tacts learned
sessions cìuring r,¡hich the iterm

l)agt,

t21

/-.

Dlagram of the tralnlng p rocedr.rrc:

Cumulative number of t¿lcts le¿rrned and ínstanccs of
complete and partial transfer to mands f<¡r the tacts
probed" Astcrisks; (*) jnd j caf c sess ions that had t_o

be omitted because tire sub-j ect w;-rs uot avail¿rbl,c.

Cumulative number of mands learnccl and i¡rstanccs of
complete and ¡lartial transf.er Io l¿ìcts for the mAntls
probed. Aster Ísks ('k) indicate sessíc¡ns that had to
be omitted because the sub.ject was not available.

was probed.

Individual ínstances of complete and partíal transfer
from mands to tacts ior the mands learnecl as a functíon
of the sessj-ons ciuring which the itern L/as probed. .

Percentage of Lr¿rns f er,
tacts and m¿rncl s learne<l

c.onrplcte and partial, foi:

r9

2T

24

4L

tt _t

)t-

29

6.

7. Cumulati
complete
probed.

ve number of
and partr rl

tacts learneci and
t rarìs f er to mands

instances of
for the tacts

ô. Cumula
comple
probed

tive number of
te ¿rnd part j al

mands learned and
fransfer to tacts

instances of
for the mands

Individual instances of complete and partial transfer
from mands to tacts for the mands learned and irom
tacts to mands for the títcts learnecl as a function
of the sessiorrs during which the item rvas probed.

10, Percentage of Lransfer,
tacLs ancl mands learned

complere and partial, for

46

49



CHAPTER I

Introduction

The literatLrre contalns many studies which have dealt with teaching

verbal behavior to the retarded (for review see snyder, Lovitt and

SirLith, L975). l'lany are examples of a functional analysis of verbal

behavior as proposed by Skinner (1957). l^líthín this framework several

operants are identified of which tacts and mands are tr{o. A tact is a

verbal response whjch is under the control of a prior stimulus and is

followed by a generarízed reinforcer (skinner, rg5l). A mand is a

verbal response iøhich is under the control of a condition of depríva-

tion or aversÍve stimulation and is reinforced by a characteristic

consequence (skinner , L957) . (For a more detaÍled account, see

Appendi;< I) .

There are two shortcomings in the published research related to

tacts and mands. Th first Ínvolves the 'rpackage programs" which

several authors have developed to teach functional speech to speech-

deficient populations (e.g., Hartung, L97o; Kent, rg74; Lovaas, 1968;

Risley & wolf, 1967; sloane, Johnston & Harris, 1968). The majority

of these progranìs propose similar strategies involving the following

sequence of training: motor imÍtation, verbal imitation (sounds, then

r.¡hole rvords), tacting or namingn imitative phrases, and f inally func-

tional speech which includes manding. Further, some programs (e.g.,

Lovaas, 1968) recommend that a mand should be trained only afrer its

corresponding tact has been learned. These strategies regarding the

traíning of mands can be criticized on two counts. First, that mands

should only be trained at the end of a long ËraÍning program or only
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after íts correspondi.ng tact has been learned has no empirícal suppcrt.

In fact, the great utilÍty or functíonality of mands over other verbal

operants suggests otherwise (Buddenhagen, rgTr). rt may be tllat mands

because of their fun,'¡ionality could be learned more readily and

genetalíze more than tacts. This statement gains some support from the

research on training sign language to chimpanzees (Gardner & Gardner,

L969, I9l5). The manner in which the signs ruere trained approximated

the natural contingencies under whích a child acquires language. Here

it was found that the earliest sígns that emerged were mands. Thus,

the assumption that mands should be introduced late in verbal training

and that the earlier acquisition of its corresponding tact is a necessary

prerequisíte can be questioned.

The second shortcoming is the lack of any systematic investigation

of mands. There are apparently no published studies which systematically

isolate mands as the verbal operant under investígaËion. Rather, mands

have been studied in conjunction v¡ith various other verbal operants

(e.g., Jeffrey, L972) or ín a manner such that it is unclear whether

the emerging mands are a function of the experimental procedures or of

the subjectrs previous history (e.g., Hal1e, Marshall & spradlin, 1979).

Further, the minimal attention that mands have received has generally

been an unsystematic "train when the opportunity arises" approach zrs

exemplÍfÍed by Lovaas (1968). More recently, Lovaas (L977) has presented

a more structured approach Lo teaching mands. rn this program he has

stTuctured formal sessions such that a greater variety of mands can be

trained rather than rvaiting for an opporEunity to arise.

Given the above, the tv¡o experiments that follo\^i r,rere designed Ëo
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systematically study mands and tacts and to determine íf current

ir.iinÍng practice would be subst-antiated. In Experiment I troo groups

of food items were trained unde.r tv¡o different traíning conditions,

nand condition and tact conditÍon. The purpose r"ras to exaniíne if

items trai¡red under one conditi-on would transfer to the other response

c1ass. rn the mand condition the response t'please (name of food item)"

was trained; lhe experimenter would present a food ítem wíth the ques-

Ëion 'ti^Ihat do you want?t'and consequate correct responses wíth a por-

tion of the food ítem. rn the tact condition the response "itls

(na.ine of food item)" vlas trained; the experimenter presented the food

item rvith the question "Inlhatrs this?" and consequated correct responses

with a conditÍonecl reinforcer backed up by a variety of edible rein-

forcers. Once items were learned in eíther condition they were probecl

ín the oLher condition to assess r¿hether the response had transferred.

Experiment II rvas a replication of Experiment I with additional base-

lines and proceciural refinements.



CHAPTER II

Experiment I

Method

Subj ect

One male resident of tire I'lanitoba School, portage la prairie,

served as the subject in Experiment r. Jimnry was 22 years old at the

start of the study and had been institutionalízeð. L2 years previously.

I{is diagnosis rrras profound retardaÈion due to mechanícal injuries at

birth. Jimmy's verbal- repertoire v/as comprised maÍnly of tacts: pícture
names and answers to questions such asttl^Ihatts your name?t'andttHow o1d

are you?t'; and some símple mands (e.g., "forkttwhen needing an eating

utensil).

Sessíons v¡ere conducted in a room approximately 5 m by 7.5rn localed

in the Eastgrove Unit of the Manitoba School. The room contained a tab1e,

chairs, food items, various toys at one end of the room which served as

an activity area during session breaks, and cleanÍ-ng facilities. The

design of the table was such Ëhat while the subject and the experimenter

sat across the table facing each other, the food items, data sheets, tape

recorder, and session clock were both out of reach and, when necessary,

out of sight, from the subject.

A wooden token board, L2.7 cm x 20.3 cm, ruas affixed to the table

dírectly in front of the subject during the tact conditíon and.5 cm

r'¡ooden dov¡els served as tokens. smarties, poiato chips, cheezies,

chocolate covered peanuts and raisins, soft d.rinks" and various penny

candies were the back-up reinforcers in thís same cond.ition" canned,
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prepackaged, and fresh foods tnrere used as stimuli in botir experimental

conditÍons and as reinforcers in the mand con<lition. These food items v/ere

displayed in 12.7 diameter bowl-s r,¡hen serving as stimuli"

Preliminarv Procedgres

Echoic baselines. Tt+o baselines were taken of the subjectrs echoÍc

repertoire. An echoic baseline rvas taken of 60 food ítems to guicìe the

experimenter in itern se1ection. This baseline was conducted in several

l5-minute sessions. The subject r^ras instructed to imltate the worcl by

the experimenter saying, "S"y . " CorrecL imitations and

approximaEions (e.g., "mik" for "milk") gÍven rnrithin 10 second.s of the

prompt \^7ere consequated by praíse and intermittently by candy. Incorrect

responses and omissions resulted in the presentation of the next trial

after a short pause. Each item on the list \^ras tested in this manner

and the list rvas evaluated three Eimes. An item met the echoic criteiron

if it was imítated correctly or the correct pronunciation closely approxi-

mated on two out of the three times tested.

The second echoj.c baseline tested responses that were later to be

used. as tact ancl mano autoclitics; one to be chosen for each respective

experimental condition. The mand autoclítícs tested rnrere: "\,ranttt,

ttpleaset', ttgívett, and ttlishtt. The tact autoclítics tested rìtere:

t'it t stt, ttthat t s", ttthere t stt, and "here t stt. The testing of these phrases

r¿as conducted in a siirrílar fashion to the food item Ímitation baseline

v¡ith the excepLion that the subject vras not reinforced for correct

imitations. A1l responses \{ere consequated by a short pause and pre-

sentation of the next trial. One phrase that the subject inrifated most

reliably from each group was selected.



Tacting baseline.
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A tactin¡;1¡asc,l_ine of the 60 food j_tems r.¡¿rs taken

to evaluale lf rhe subJect could nli:cady rianrc any ol'tlrcr foocls. 'lhts

ç¡as realized over several- 15-mínute sessions. Ttre f ood iterns \dere repre-

sented by Peabody Picture c¿¡rds or magazine phoÈographs with the general

rule that the picture card or photograph should clepÍct the foocl as

closely as possible to the manner in which the subjecL would likely c:n-

counter 1t in his nat.ural c:nvironment. For example, to test corn, a

picture of kernals of corn on a plate \¡Ias tested rather than a picture

of corn on tl-re cob. To test each Íten, lhe experi-menter woulcl present

the picture and ask t'Witatis this?" Correct responscs occurring withil

5 seconds vJere consequated by praise and intermittently by candy. rn-

correct responses and omissions resulted in movirrg to the next trial.

Each ltem I,Jas tested three tines ¿rs donc in the echolc baseline. ,\ny

ltem vrhÍch the subj ect correctly named or even closeJ-y iipproxirnateci

(e. g. , "ceem" r+l'ren sltown "1ce creamt') on any rrlal was rllscarded f rom

Ëhe possible pool of training ltems. Thus only items r,¡hich tþe sub j ect

díd not name on all three occasíons met the criterion of unknovm tacts.

I'fandlng, baseline. To evaluate the extent of tire subject's mandlng

repertoire tvo baselines were conducted j,n the subjectts natural environ-

ment. Practical límitaLíons did not a-Llow all 60 food items to be tesL-

ed 1n this man¡rcr. The alternative chosen \^ras to sam¡r1.e two situations

ín which the experimenter could set up a condition of cleprivation where

rhe subject had the opportunity to mand. The tr,¡o situations were meal-

Èime and morníng hygiene. Tlie sub-ject ru¿rs tested on t-wo consecutive d.ays

in eacil situation.

The mealtime manding baseline Lras conclucted cluring the subject's



regular dinner.

7.

Di'ner took place Ín tire dormitory witrr four E¿il¡lcs ci,

usually four bo}'s to a table. Thi: subject \^r¿rs seatecl at his regu1,:rr

place during the test. Tl-re procedure r¿as thaL the experinierLter removed

Ehe l-tems listed belor,¡ one at a tíme v'hen the subJect startecl to engage

in eating that item. Upon removal of the Ítem, v¡hich r¿as lleld i¡ sighr

of the subj ect, tite experirnenter instructed "[,at your lunch" a¡d r,¡aitecl

10 seconds f or a resporlse. If no responsc occurrecl , the experlmc¡t-er

asked "ktrat do you want?" and again r¿aíted 10 seconds. An item was

returned at the end of tl're flrst interval if the subject mancled tiie item

r¿llen told "lìat your lunch" or after the second lO-secc¡nd interv¿rl if the

experimenter v/as required to ash, "ldhat clo you want?tr The iterns tested

were:

sorJP spoon

s oup

plate - containing main course

fork

desser t

dessert spoon

mi lk

1.

)

5.

6.

7.

Since a variety of foods were

this testing, a snall sample of the

ítem was manded on either occasiono

poo1, of tra.ining iLems.

present during the Lwo occasions of

60 food items was tested. If a food

it was discarded from the potential

The hygiene mandÍng baselíne r{as conducEecl in the morning duri-ng the

time regularly schedulecl for self-care in the rvashroon of the dormitory.

The sub j ecL \^/as curr rtly a participa¡rt i.n a hygicne l)rogr¿ìm which



involved a set sequence of behaviors to complete the routine.

8.

lle cou 1d

Instructlon

brush your teeth

brush your teeth

wash your face

wash your face

wash your face

dry your face

brush your hair

conpletion of the above-described baselines,

engage in these behaviors without physical guidance ancl requ:i-::ecl siml.rle

lnstructíons only to complete the entire routirre. The testing proceclure

vas that at each step ln the routine the experimc-nLer removed a¡ itern

essential to completion of that step. Upon removal- of the item, thc ex-

perímenter gave au instructíon appropriate to tlle step curreptì,y under-

way and v¡a1ted 10 seconds . I-f the sub j cct aslced f or the iterin, it wls

reLurneci at the end of lhe in[erval; however, if no response occurreci

the experimentel: asked "i.'traE ilo you want?" After l0 s;econcls the- itenr

v¡as returned ' The items tesEed and the experimenter?s ins trucEÍons !,/ere:

I teni

too thb rush

toothpaste

sink plug

f aceclo th

5. soap

6. tor.¡c1

7 . hair bruslt

Item selection. After

1.

')

')

4.

items r¿ere chosen for training on the following criteria: (1) that the

subjecl could not tact it; (2) that the sub.l ect h¿Ld not nr¿ndecl it; ancl

( 3) r;hat the sub j ect could imítate the word reliably . Items v¡hic¡ ¡net

all of these criteria v¡ere ranclomly divided into two groups; one group

r-¡f food items were trained in the mand c<¡ndirion, and the other group in

the tact condítion.

Token trairl lng. Pric¡r to the conmcncerìcrl L of the experinrent, t¡e
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;iubject \'¡as toicen traÍr'recl . Tl-re tolcens ancl token boarcls v¡cre inLrclclucecl

inLo the subJectts regular plcturc-naming scsslons v¡hich þacl bee¡ in

progress for approximately eight moirths prior to this experÍment. Tire

¡erurlnal behavfor required r¡as t.hat upon delÍvery of ttre last token in

Èhe ratio of a fixed-ratio 4 (FR4) for correct responses, tl-ic subject

rvould give all of the tokens to tire experimenter r.rhen told "Yor¡ Ìlavc

all your tokens" with the experimenter in turn deljvering a back-up

reinforcer.

Initially, a sciredule of con.tinuous reinforcement (Cnf) was irr effect.

After each correct response the experimenter said "Good boyn Jimnry, you

get a token", while placing the tohen in the token boarci; afler the tolcen

r.¡as in place, the experlmenter said "you have a token, give it to ne,,o and,

necessary' physically gui<ìed Ehe subject to remove tire token an<ì place

in the experimenler's hand af ter r¡hich tire experime-nter sai.d "Hcre you

8o", and gave the subject one of the back-up reínforcers. I^lhen the sub-

ject hacl sampled all of the back-up reinforcers and r+as reliably returning

the token to tlte experimenter withouE any assistance, the ratio was incr-

eased by one suclt tha[ two correct responses or the earning of two tokens

(FR2) \r7as llecessary before a back-up reinforcer was delivered. This

schedule remained ín effect until tire subjectrs rate of correct responding

r"¡as aPproxirnaEely erlual Io tlìat on the CR!- schedu]-e ¿rnd until the sub-ject

r'¡as reliably and independenIly relurning both tohens; Eo tlle experimenter,

a! which point it was irrcreased to an FR 3. This schedule was thus incre_

mented by one after every few sessions unLil an FIì 4 was reached

Expe rime_ntal Pro cedures

if

ir

lj:iperimenl¿rl clcsigl!. A multi-elenerrt clesign (siclman, 1960) was



t0.

u.5'jld \'/Ïlcreln Llie tr+o coirdillc.rirfì \tÌct[.i run concurrent]-y. Iv¡c, sess;iorrs oÍ

ûne experiuentai

serssicns oÍ tire

af rernoon. !la.ch

be tr"een tlre tr,ro

concÌitiou iuere crrnducted in the morni,ng ancl two

other errperimr-n ta1. cor-rdÍ tion r^rere corrducterl j_n the

session lasted 15 nj,nutes, rvith a l0-mirìute Ì:reak

sessions of tlle s¿.imr: conditi.olr " 'fhe t.rvo condit.Lons

Sessíons v/ere con-

or ilot was dependent on which

A proinp I (P¡") ruas prðscn Lccl ;

the phrase, the tact or mand

r:orrectj-y, Lhe experi.ÌììenLer

Training plocedure. The trainíng procedirre in bctl-r experinental

conditÍons was a rirodlf ied versjon of the ptcture-namíng descríbeci l--y

steplrens, Pear, I^/ray" ancl .Jackson (rg7s). This procedure all_ot+ed f,or

tile ira1nir-rg of one unkno'u¡n ítem with the interspersion of three knc'n¡n

i.tems Co faci-litote di.scrJnrínation. The procedure was cornprisecl of 36

5 teps of p romp t r-rials ond ciues I io.r trials (sce Flgurc i,) . A pr.m1> t

1-rial Idas a trial on whÍch a rnoclel of tÌre correct response roas prersenteci

for the sub'i ecr- to imitate. Thls prompt v.,as e j.t-lrer irrcsenteci i¡ t\ùo p¿ìrts

i'rompt Type A, or presentecl as one unit, prompt Type B. A question trÍa1

e/es a trial where the correct resporìse vJas not moclelled f or Ehe sub j ect .

Correct l:esponscs on any trial advancecl steps and incorrect responses or:

omissions resul'ced in a systematic recycling to a prevlous; step.

Train:'-itg conlroencecl r¡i tit the unl<nor,¡n item ¿rs clepi cteci on Step I ip

Figure 1. 0n a.l.l- trai,n:i.ng t::ials lhe e>:perimcn ter vrould present tl-re foocl

-i-iem being LrainerJ ¿¡nd;¡sk the questioit appropr:iate to the cop¿itiorr in

¿riiernated between mornings aiicl afLernoons eacir c1ay.

cluct.ecì four days per i.reek.

progress" lihether the ¿ìrìsurer r"ras pronpted

step the subjcct \!¡as on " On Stcp I a Type

lhe experímenier plromptecl the f irs t part of

autoclitic, ar¡d if Lhe sub.j ccI imit;itecl ,i t
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Figure 1" Dii:gran of the tr;li-nÍng
proceclure.
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lil:oilìpted the second Paîr of the plrrase, t-lie rrane o f. the f r:ocl itcnr. rf

the subject |riEated the seconcì ¡.lai{: corrcctL.y thc rcsporrfìc \,r¿ìs consc-

quated in the manner appropriate f or that concl j.t, Í.on ancl tire experinenter

p:-oceeded to step 2" rf the subjer:t rn¿rde an err:or on sLep i, this step

r'ias repeated . A response ',Jas cc¡nsicierecl to be corrccL q¡l y if the sub-

ject r'Étched or approrimatecl the correct verb¿rli za:-íoù within 10 seconris

aiter the experimenter hacl aslcecl tÌ're cluestion. /ur error r¿as c<-lnsidere<l

to have been nade if the subject responded incorrectly, r,+hereir-l the trial
r'¡as ímmediately terminaled, or if the subje ct díd not vocal,ly responscl

at all withín the appr:oximate l0-second perÍod. Att,cr (,ìvery tríal there

tr"Ìas an appr:o,'rimate S-second pause before the nexl trial tüas prese¡te¿.

on stel: 2 , a ]ìype ts prcrml-'t (prÌ) u'as presenLecl; the exper:inrentei:

;rrr;ntpted t-he f r:11 phrase, the tact or m¿rnd autocli tic, an¿ t¡er .ame of

ihe iten. If tlie subject imitatecl the fuIl phrase correctly, the e-xper:i*

ìrenter consLlquated the response appropriately ancl ¡lroceeded to step 3 "

rf the subject inade an error, the experimenter returneci to step l.

0n Step 3, ¿ q.uLìstion tuas presented; LÌre expei:imeiiter asiteci the

quesLion only. rf the subiect responcled correctly, that is, tacted or

maDCed the i LeÍÌl Iùj,tliout a prompt, the erperimenter rej-nforced tire res--

ponse and proceeded to Step 4. If the subject responded incorrectl.y or

c¡lit.ied, ihe experimenter: rettrrned to Step 2.

The above-descrj.becl lhree steps lJere repe¡l'[ed r.¡iti-r a k¡or,¡n Ítem

(see Steps 4, 5o ancl 6 j-n Figure 1) . If the strbject r:esponded c,orrectJ-y,

he movec up steps in the s¿lme fasl¡Íon as for the unknown item. :

Once the sLlb ieci correctly tacted or manclcrrl the knor,¡¡-r iLem v¡ithout

a pronlpr (Step 6), the unknown .iteni w¿ls intrr:duccd. On Step 7, t¡e s;a.ne:
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prompt rr'as !{iven as on Slep 2; that is, the experimenter prompted ihe

corn¡r1eLe phrase. rf the s;ub j ect responcle<i incorrectly on. step 7 . tlie

experimenter returrled to Step 1ancl proceeded as desci:ibed abor¡e for

Step l. If the subject responded correctlyo Lhe experimenter proceecled

l-r) Step B i¿hich tr:7{1s â question trial f or the unknor,¡n 'í tem. Steir B and

conii:ruÍng to Step 12 were alteniating hnown and unknorun quesi,i.o¡

Erials. rf on tire question trials f or the unicnown itern (steps B, 10,

ancl 12) the subje.t erred, the experimenteï recycled tc¡ St_ep 7, a

prompt trlal for the unknorvn item. If the subject erred on the lcnowl

item questí.n tría1s (steps 9 and 11), t-he experinenter recycled to the

ilrornpt trial f ol rhe ltn.or,tn itenr, Step 5. If the subject successf u1ly

coinplq¡s¿ eerclr step by correctly Ì:a.cting or manding both the knov¡¡L

aud unknc¡r'¡n iterns wiihout promptíng, ihe erperimenter conti¡uecl to

proceed dor,¡n to SLep 12.

when the subject cornpl.eted step 12, the rvhole proceclure (steps 1

through 12) vras repeated with a ner¿ knorvn item anci tirep again wíth a

third knor^rn iten.

A¡l unknot,¡n item which successfully progressed through the above-

described procedure was saíd to have reached criterion" If an item did

not reach criterion rvithin 10 sessions j-t ruas droppecl from the e:lperÍment

When an item reached criterion j-L was tested (as an umprompted question

trial) at the beginning of the sessíon in the condÍtion in whlcir it hacl

reached criterion. If the subject correctly tacted or mand.ed the it-em

on three success j-ve occasions, the item was saíd to be learnecl " 
t ,¡ at,u

subject responded incorrecLly, that item r^ras then reclassified as an

unknoi¿n item and ret rinecl ín lhe sessj.on immedÍately folloiving. If a
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ciiterion item r¿as tested for l-earrring on six occasions and díd not r:each

the learning criteri"¡i j.L Lras droppeci from the experiment"

T.act conditi-on" Irr tire tact condltion the response "Itts (name of

the food item) " !''¿ts traineC when a f ood item \.ras plîesented in conj unction

with the question, "WLreit's this?" (Tlìe taci- autoclitic, "itts" was selec-

ted during basel.iue). Tl.e consequelrce for correct responses during

iraining \Àtas a token arld praise. The Lokens tüere cashed in on an FR 4

schedule of reínforceìnent for one of the back-up reinforcers. Incorrect

Tesponses and omissio¡rs rvere consequated as dÍscussed Ín the training

procedure above"

Mand condition. In the mancl conditi-on the response "please (name

of the item)" \n'as trained r,rhen a food item \^ras presented and the question

"tr'Jhat do you want?" rvas asked. (fne mand autoclitic "\,rant" r¿as chosen

during baseline.) Correct responses rArere consequateci r¿ith a portion of

the food item currentJ-y being traj-ned on an FR 4 schedule of reinforce-

ment. Incorrecl responses and onissj.ons were consequated in the s¿rme

füanner as in the tact c-ondition.

Probes. htren an item met the learníng criterion in eíther the tact

or the mand condition it r+as probed as â nonreinforced quesËion trial-

in the other condition. 0n a probe lrial tite experimenter presented

tire probe itern and aslced the question appropriate to the condition in

progress. Thus, if a mancl had been learned, that item was then probed

in the tact conditj-on r,¡ith the question, I'ktratts this?" similarly, Íf
':

a taci had been J-earned it was probed in the mancl session l¡ith the

question, 'ol*lhat do you l{ånt ?rl

The probe tl:j.als r¿cre 'í ntermj.,";ed rvi"ttr the regula.:: training at
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appr:oximately equal- j.nti:rval s during a session. The f crm¿rt of the

probe trj a1s r.¡¿rs iden Iic:¿i] Lo L]re i.raining tri.rls except that ¿l proire

itent was presented f or a f ixeci l-0-second inierval and no conseqr.lences

vere given f or verbal responses. 1r..1 1 verbal responses that occurred

r¿ithin the interva I r^rere recorded "

There were si-x suci'r probe trials per sessíon. rle actual item or

items to be probed ciuring, a give.n sessiorr and the nunber of tines an

Ítem was probed per session r,ias dependent on the nurnber of items thaL

lrad been learnecl . If just one i-rem had reached the lear-ning cr-Lteria

ít was probed síx tines in the other experimental conclition. Lrhen a

second ítern was lear-neri both ite.r¡rs rvere probed Eirree times each. t^Jhen

a thi.rd item r¿a.s 1e¿lrrred a11 three items were probed trvice each durilg

¿l se-ssion. As new items ç¡er:e learned ihe least recent-ly learned item.s

uere dropPed from probes such that there \.ras a maximum of tirree ítems

beíng probed aL any .:; iven time"

Res pong,.__{gl :-é!&I s of_t-ran s f er . Responses emitted on probe trials

r¿e::e classífjerd as e:templifyíng :'-nstances of complete transfeï or partial

iransfer. CornpJ-ete transfer r^/as defined as the occurrence of onl.y the

appropriat.e autoclitj-c ¿rnd name of the food item in the correct order.

That i.s, if "please cheese" tru.as the mand learned ancl ttit o s cheesett r,¡as

enÍtted ruhen probecl in the tact conditi-on, complete transfer to a tact

rvas saici to i'iave occurrc'-d " Sirnilarlyo if "itt s peas" was the tact learned

and "please peeìs" r¿as ernítted when probed in the mand condition, coinplete

lransfer Lo a manC rv¿rs said to harre occurred. ¡

Partial transfer rvas defined as the occurrence of any element of the

approprÍate autoclj.t1c and any element of the name of the food itern" The



order could be r:eversed and o ther responses ma¡z harre

.lixamples of irartial Lr¿rnsfer j.n the ca.se of "please

as a mand \rroul C be t'Dl ease it r s cheeset', ttcheese i tt
j-t t stt, trcheese j-t t s cheese ", etc "

L7"

al.so been emr-tted

cheese" learnecl

s" r t'pl,ease- cheese

Interobse ¡:ve r reiiabt'_.l-i ty, All- experineni:a l- sess.;i.ons \.rere tape

¡.ecorded and approxi.nately one-sixth of these were ranclom11, ss1.ctecl for

relíability assessment. An observer versed on the erperimenterts criteria

for correct and ír:correct responses independently score<Ì the subjectrs

resPonses. Reliability measures, the nuruber of agreernents divided by ttre

number of agreements plus i.he number of disagreements, rùere calculateci

on trials ivirich the experimenter had juclgecl as correct ancl on tri¿rls which

the experimenter had judged as incorrect. Trial-s on v¡hich there were

omj-ssíons reco::ded \.Jere not computed. For correct responses agreenents

ranged from 937. to 100%; and for Ír¿correct responses agreements ranged

from 86Z Lo L00'Á.

Result.s

In Experiruent I f ive tacts a.nd 11 rnands were learned " The cumul-a-

tive number of tacts and mands l-earned and the instanrces of transfer

from one response class to the other are shown in Figures 2 and 3.

In the upper grapLr of Figure, 2 tire acquisition rate for tire tac.ts

is presentecl. Tacts r¿ere learned at a lorv, steady rate requiring an

average of appr:o,xj.mately nine sessions for each item to reach crj.terion.

{The fifth tact learned reached. the learning criterion on the la-st ses-

sion of the tact condition which ruas the last session of the expierimcnt.

T'he acquisition of this ítem is noted ín the cumr;lative number of tacts

learned but there are no probe daLa for this it-em ancl it does not apirear

elsewhere in the figures. )
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Fi rl.i:e 2. Cumrr,l.ative nr¡mbc-,r: .f t¡ìcts leai-'-'ed ancl
i'stances of cr:mplerc and ¡rar:tí;r1 Lr¿i'sfetr
to niancls í¡¡r- tlre tacts 1:¡obed. Àsterisl<s
('!) indicate sesijions tl-raL iracl to be
r_:ni,tteC because the suì_.ject \r¿ì:i r.loI avai_L_
ab,l.e.
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.'.'t,.----.- ^ ¡ ---- r-I.-.i..iiiere¿rsi ror i-riii otl.ìer 'i.h¡ee Lâcts Drc.:.i¿',r1 , t'cet:ea1tt, "caïf oLt', ancl

ttL-.reÌLg.r", conple Le L:rans f er r"¡¿s cibse::r¡e cl i:epe-aLediy f rom rvhen pr:o-blng

r.¡as fir:si ini-1-iated i:ütii it tern:ir¿¿-;ed" Tl-..e inands ¿lre presenteci i-r:

I':í-gur:e 5. Fo:: ri-.re na-n,is, i:he j.nsialces of cr-lnp.Ì eÍ-,,: transf el r¡arieci

gl:eat-1.y f rorn .i ien to j.r-ein. Iher. e \{ere no occll::rences of cornplete

Lrasnfer for fo'.rr: of lhe naijds,ttpirdding, "coolciet', "cherryt', arrd

tttoúatott; on1-y or:e instance \,JaÉì observed. for truo nancis, "cheese", anC

"r¿einer"; and f or tire remaÍni,ng iteins several j.ns tances crf conp-Leie

transf er c.¡ccu::re-d " Overall, the tacts ciísplayeC cr¡nsi.çt¿nlly þ1ti-t"t

.f ::erluencies of comirlete ti:arrsf er i:han did the matds. l'-rl-¡en an item

iras probed in relaticn. to the ct'her ít-,ems did nol appear to affect

i:l:âDS f er For cri ¿1't"r the L¿rc ts cr i-he nantl,s.

In i':lgure u4 the pe¡rcent-age of [ransf ero comp] ete and pa::lj-a1,,

fo:'- tacts -l-earni,:d. ¿lnd nands learned is 1:resentecl . For mclst of t-he

ma¡ids tlia percen [¿]ge of trairsf er i s l-oi¡; the excep tions âre ttcrackeïttu

ttpotatot', aud "b¿+nå'o.a", Tlie peïcentaEIe of coraplete- transfer is irigli

f"o:r all bui one ,:f tÌre t¿rcis "

Di-scuss ior

The results demonsLrate that for ftost of the iierns ínit:!-ally

l-earrrecJ. as t-acts Lhe response, w"i,l. I easily trâilsfer to a nand'"¿h.en latr:r

iestecl." Thai is, if a child l.eams to name ¿ru j-tem (e.g., itis

cereal") ru'heLr aslcecl ivirat i-t is, he rvil.L i-ater appropriaie,ly recluesl-

i:he j.tem (e. g. , 'o\"Jâ.nt c,ereal-u') t¡iien asked t¿liat lte l¡alis " Tranl;f er

in the oi:her cf irection, J:::om mands 1-o te-cts, \rras demonstrate-d f àr f e-to

cf tire mands -t-ce::ned. Tbat is, if an item i.s l-eal:rre.cl as a iland (e"¡;.,

"tiant cheese") onJ-y ín a very fer¿ cases i+ill it transfer: io a" tact i,f

i.he cl'ril d :'-s asked t*o n¿r¡e it (e. g" , "ilts cheese") .
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1^

For thi s subjecL j t apltea::s that tacts; i¡ansf er i:c ¡nands mol:e r:eli.ab j.y

ih¿rr:. inancls iTans l.c-:r ïi¡ L¡ìcl,Ê, lillli-ì rüÉrs dLiillonstrat-eci ltoi:il ia ge neral

ior tecis a,rrd for: i''dir¡i.r.lu¿rl, t¿rr:i- i-tems. ri.na1,l ir, L1ie, ez.perínent alscr

de,¡ons L,:ated tir-ai f or rhls subjr:ct, nand.,:l r.der e le¿rr:ne<i at ¿r. muclr f as1:er

ra-te than tacts.

sc;me sr:¡;ees t j-ons regarcling veri:,ai t::ainilrg practice coul<I be

¿¡iven based ûn ihe abc,ve ::esuJ-ts; horrrever, there are some reservaticns:

(1) the Ìligher l-earning rate for rira¡ds as cornpared to tacts may be a

function of the number of tr¿í*irrg rri-ais per cr-;ndítíon (tbis i^ras mi_rcir

irÍgire:: in the marrd condition) oì: the rej-nfor.cer:s Ín the räancl conditj-cn

may be stronger (nor:e rei.nforcing) tl-ran those in the tact condition_ o-r:

.iea-rníng rnay b<: occr-iïr'ing iri ctirel envii:onmeilts; (2) Lt:a¡sf er may .Lî:r

ilart be a furicrion of i:he ver:b¿rl. i:epei:i:oire {:lie subject- iracl p;rí-or to

ttris expeiiment; (3) transfer olr non*tre-lrsf e¡:, especialj_y f ron tact.s

to rnandsr mây be relaced tc tire rej¡fo::cing strength of a pertícular

item; ihar- ís. tiie prefer:ence tl:ie subje-ct has for rhaL item; zrnci (4)

the t'pu::eness" <lf- the tacts rnay be cluestione-d i:ecause the bacir*up

rei.nf orce:rs, aithough unrelatecl to ihe ítern beíng traineri, ï.iiere alr,iays

food i-terns.

Given tlie ebove reservaiÍons, a seccnd ezperimerr t -.".¡as d.esigrrecl

Co aCCress this. llhe re-[inenent..ì ¡i:rade in Erperirneüi- II r,ùeïe: (f )

lhe rrumber of trainíng trials ç¡as equalizecl across condj-i:iorrs and

unirained items ivere pe-::Ío<1ical1-y tested to evaLuale if lear-ninç vras

taking pr'ace oulsi¿e of tlre sessicns; (2) a sub ject r,;ho traci onl;- a

ärinj-:¡¿:.1 verbal ïe-1-rs¡¡rire- r¡rê.s used; (3) al1 iceins to be traj.ned as

nands or tacls and it-eros to be used ¿.,s tact ba¡k.ui: reÍnf crcetrs r.refe
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!ìub j e-ci:

Onc ¡nl-e i-¡,:-';;',d¡:t-lt o f i,llc S t , ,1u::ii'rt Ce-;l't Ii:c , ii-lnlL'.¡eg. se-¡:vr:ii as j:iie

q 
"l- 

i .r ì | ; .- 1.'- --..>,rr.'J tjç i-Lil jr,l.iti:! t-.j.iue t-i i- Ii. lì.,¡ân i{itr,; E .¡C.:r:¡ gl.ii llr-lc1 Il;irì .l-,ec¡ .il_ts; 
L.:, t_i'¡ t, j.i,.,¡_

¡l'J-iz:ed onaj v(l:lr '¡l-j-cr iù t-lrL sL¿ri c1- the l;'l¡rìr¡, Ìl.rs cl iiÌÍ-lÌ.r(ls.i:ì,,1r¡1¡¡ 1.¡i1;,.r¡

aS neÌ1 ta-L letai.'cl¡rtÍon ci ni_..lincrin ctioJo¡.;v. ììi,¿,. ,-¡.r - not_ i;i:i:v.ici:.slv p¿rr_.

tici;latecl es:i sr-i-b-iûdt i|L':he Resc¡rr-cÌr Irni-L ¿;inci r.¡as n¿ri-\,€i i,,ith::esÐoci
'ao tiìe e:lperinei-,ti.i. ¡-r:.r,_ctlur-erj, 11j s r,,erba_.1_ repùr Lo_Í_rc \.1.1j cortit)l:isccl

lar¡lely ci j-rtcc-'Ìr.:re nr b::bbi i.r-rr¡s. lie- coiricl i,act ¿r ier,,, :.teins; i.io,l,:ever, tire
p::oit.nciati,rn ,..J¡ìs Df-r().r_-) c.E. , "bá" Í--ol: ,'bal,L". ili..s rn;indil-ìil r;e;;er.toire

rlonsis; teci tlf ":le" j'ol: "iìtaiìra" ¿'täd "lrs" :i--oi "heÌ1:" ru-hlch t¡e::e enitteiì ç,ìieii

Ltc requirccl ¿rciLl,it a-ssis L;r-.'ce i e.g, , Lo úîJe)lì ¿i doo: o¡ to i:car:Ì^L a toy.
D"ic to Ryart s Door a¡ticul-¡:ticn ¿ncl j.ack oÍ ,::¡-i ¡.',:<teirs-ivi.: vcr:al- rnitative
l:epe j:io j-i:e, r\[eì: j-cair Í:ì j-gn I-anguage rr¡as seiected to t¡:a.i ¡. R;,-an hacl not
ha"d an-y pl:evioll.j iii.s ûory r',itl-r sígn 1r:rrgua¿rÌe nol: i.¡as l-le e;:pr-.s;ed to anl",

sig;l iaügrra-ge i-r:a:'-niirg ¿ìpar:t- f ron tire enperirìc.:rlta,L ses;sio'rs 
"

I¡.?s:-us.:'rc!_ï.__L!l.''t;.-_.r1g:!i¿l:ll:l-:l,r_

All' sessÍous r'¡e:e- conclilcled irr tinrJ cf ihe e-xperili:ental rooms i-n

the Psychologl'- Lese¿t::cir Dcrpartr,-;i:n i, S t . .lnran t Cen tre , L jre r:oom conLa1n...rcj

a ci-rild-s-i zeci i:i) Ì e ;rnd tt,''o ch¿lirs i:.j-¿rceci 'ín ¿l ri:anner such that the ex-
perimenter anci rii:bj ccr. j:aceii ear:.1.1 olher f rclin across thi: t¿rble. Al l

¿jlrpâl:atuíj r,:;i.s p.Lact:d i.:-- a counte¡: [.o LJre e-.<oeri¡ierrtei:rs right. ú_,lri,_rg

llrci'j-il''in:rr1" tr,:li.ni-n¡:, i.ei.av equip¡e1i:, A cun',uìar:ive recorder, aLrcl a ir:Lcrc-

:;t,'j.ti:ir \ùcl:cj oÌlr)r¿a ii¡c iir o.i_,cjr:r t.c: l-,,:sl tÌtc st.],nlul j_ l-o:: r¡,:.it.liorcì,n¡;
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sl:Ì-cilSliì, l-n '¡ili: c::)ctri;t:cnL:ri i.t,:r:l ,,.lil_ti..LjnS. ilil cXl_ìili-it.,cti.LL_r:ï _ir.tìCCt. i,.ir ich

Liiil¿,:ì rlie cìu.l-atj.ol-r of ti-re tra_j_n.irìX i_r'i.¿lsj ,t: (toutltci: r¡hi.ttir i:c,,-(.rr.dald tili:

i-t'-t[i¡c-r oi' ':l ili:i i.i-tg t-r:ie-'],s, "iiici ¡in alrriio-tal)c reco¡:iei: lo rccc.r-cì ¿in),

s;)oÌ1 Lei''ùoi'i:: '.-ei:b'ii i-zatic¡ns vel:¿ jj j:esìr:írt. Dur-í-ng tÌre cx;rer:ini¿:ii_¿.J- s,.:sr;ior,s

tÌrc t':rb1r: r't¿l:i cor'rcì'etl r¡itÌr one c;f tr.¡r¡ t¿bl-ec.l,othsì a d-i.:. Ierent c,l 1ùr ¿.rìd

l)iìtf cì:n r'¡a'l useci it,r elli:it cL.lìdiiioli. Ì,'cr:ioclica11.,v, vicìro-tape r-¿c..,t:ii.ng

ccuiprnent ìr/es i):-eseni jrt tire rcoln so tirat sessr'-ons cor-i..l-cì be i-epe,c for

reliabili ty a:,ì :jÊ s s:lell t st .

Licorice^ ci:ir-*el sr cil'r,:r:i¡,rte b;ir-." û bi_ue ratL1.e, ¡r soiÍ: i,.:lJ.o.w-

sQueaic to-y-, poieto cirii:s, oltange -l r-rice, ice crear1, ¿l-rd ccl.le r,rere ihc

reinf orcers use<ì Ín tìte t¡ct cr:nc-li tit:¡n . var.i',ogs cthe r f oo,j it¡:n.ìsì \¿ere

useii a's tÌre tr¡rln'Li':g sti-r:Lrl i i:.r iilri iâci ccndj.il',oi:, r:r as i:ot1r tlrc Lr;rir.r-.

i-ry <t'im,'l i .,.,1Lrrr¡uar c:;ru tlle ::ei.nf or:cers iir thc in¿tnci concl:Liii,.ii. l'lhe f oocj i, lens

r^'ere díspJ.ayeC in 8 ciü dÍanieter bor¡is.

ir !ql inÍn arlz p¡ç cr¡clures

iilgtt inlitat:l-or: b;rselin e A b¡:seline of the s'i rns f or 50 diii: ei:ent

the ch j.ici coulcl i¡ri tatc the sie¡ns. This
fooC iieirs l,ras talcen to see if

basel-ine -'¡râs co:lductecl in a sini-i-1ar inanner to Eirat clesr:r*ibi:c for ti.¡e

echoic baselin" in [xperinient r - Ti'ie on-l.¡ T]rocedur:a.l- cìif f ei.encc v¡as

iir¡li: -in tl¡is c¿1.';c - lllt: cr<¡re: rr'-rrr:r-r.ter sai-ri "d<¡ Ì:hls;" ailrì n:¡.tnr::,ll.l-y ¡rrr::sr-:¡tercì

tirc sígn io:: tìre i¡ar-ticuJ-ar i.tem r,¡iri. l.e in [,:qnerÍr,reiri: r iiie ei:irr.:::i.iìrÉ.i1 tÈ1.

hacl sa.lr-1 "Say (nanc-: of iteiri)',.

I'Jirer-r this baseline r,¡a.s conclircted j. L becar¿e eviclent that the sub j ect

c.ou]-d nct itl:'-tale nost of the signs being tested" Sirrce correct ]å¡rítation

o.f s:[-gns (parall e1 to cori:ect- r.¿n¡:ci j-rnitation) is the f irst ..;tep ín tr¿liir-
i-r'rg if-eüi:;* thir; rjr¡:slical-1.-v recii,rcecl lhe poLen'ría,l pco,1. oL Ërâining ite'is"
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iis o: ítl ¡rc tri¡LÒÌ:,1o,:-.1-rìil-i¿ri.j-oi-r ç"i

-i.n L ro cìl.r-:c ri . i:::-! t:i t ir-r11 g.:rSS j.oriS, ¿:i})i-r Ì:O:i -; ti¿ìtûr-l_r, iij tct

.l-j ir¿ind ccrÌ:i.!,,Lrr¿iiicns erf r:iEirr .ì.cfi hai-rri ¡iìcì oi)cl irailcj r;ei:su,:

!:( i:L I . ,

r:,1-o s e ci f. is t 11 i :¡ cr: i ¡.:i i-it a t iir ll.s

b¿isc-i.j,Lre',,ra.s i:e¡:r..raIr:d.,\s

Tact ¿lnci i:i¡:l-rcl

Ll,i:lL T. ILI¡L¿.rrl. :r

Ci-r:. ând ;i t)ci:tL.l-tI

ef f c ¡: \,r¡:ìs iìl."de. t o

sul)je.rt"

1.rÌc'c t,r¿i.reci. .\i.tr:r: Lllis, tire ¡s-i.',ir irr.:i t¿rt.i,ir-r

¡¡.r.:Lc-'ciitics k'ei:" ¡ot circser'ì. ¿ls i-r¿ríl br:en cìone i_n E:ipe:i-

...-;inpiir'ied "r.,/itÌlt" Sign i,J¡j.s used iì.s_ì ille n¡:¡rd ar¡toc-i..1_

Ìai1;slloirse f,icfì usi:d as l'l':¡.: tact ¿lutocl .i-t:i-i: "itt s,". Ar-l

r:cu;lùc i irt'l:c tr,;o s Í¡;:;:; l()l- câ:;i c,i :;igf in; iur: tll.:

i:liii¿.¿e thc si¡¡. ì;u¡_ v,.hi_cir Lle dr'_cl noL tact or nr¿rncl

in il:.lpcririr:ui l_, l^,ìre sub-j c,_:t ii¿ci to ccìrl:.tct.rL

presÉìutiìtj.L.Íts .i_i:r orcic:r: fcr an :í-l-er:l

Lo Ì¡e consicìerecl lui--iher

1gt1¡1rLg, base._U.rl: " îiLe i-:tci.Í_ng base j ii.re lr¿ls c¡ììd,-rc.ceC, as cjc:s:ci.rbec

tn i'xPeri¡reni l'. If llie subject enittecl a Ì:es-Doilse, nariuaÌ.i.y oÌr vocail,,,
.emons'tratÍ-ng that tlre tact \,/as ai::eaciy ir-L h:i-s repeLtoire " 

,cirat iiern rvas

cliscarded f roi¡ the pcrent.,.rri poo,r oi: traii:i;-rg it-ciils.

iíandi4€ bas,:'1j,ne. 'iÌre nandi-r:ig b¡.ise1ine r,¡as si::rilar,.o Ehat- clescri_

bccÌ in E:<pe.rÍnterit I, e:<ceptiug tlrat 6i1 l-,r ¡lrE neali j.ne ç,¿:s tested, The

"'est-ing r'¡as done cluring tlte sr-r'b j ecits rr.,r;uJ-i:r c.l j-n¡er o' trlro sr._icccssir/e

cì.a,vs. '1.'ì.rc sir'lj eatt *q¡j.t aL a r¿rj:lr: r.:_i t:ir si::.i,i..::-i utite:: i:iti_-l,cllen. Tite Drocc_

rjur'¿.: of reinov.;-ng i L.r':rs .-: j.l,;iiil.ilr'l r', v;z,rì,iing f oi: a re:j;rons¿, ilrìd Ì.f rLoni., 
"

i)l:otirpt ing a re:jijon*ce has; ai::e ady, bei¡¡ clescr j-berl . l.jre itens tes;l_eci h7eìre:

1.JaLer, foi:ir, cii*:rc:- :;laIe, dtlssert. iìes;i¡e¡:l spoci_t, ai:d ni.l-ic.

:
¡-he s,.:b j ect c=ouiC

in t.lre respect-ive

*c L reng ih. ln c iiis

lgj_L c,¡_ i:i1lþrc_eJ_ stf_g!¿a-Ll. Ireni.ç f or io¡trj.cir

base.l ine rverc ilrcr e','a1L¡¿rr-ed f or iÌreir re i'f orcing



a-
_,1 )

'est iilll s;:-rÌ: ]i:ci- \"¡ìiì Leclti¡-.eo icì l)l:cs:i a '¡r.rtton (rni.f)Ì:orìr/iûcit) tcn Li.lrr::;
(rill0) j-n oriic ìr io Ì'ÊcÈ jvc a s;iii:,:iJ, pcrtio;.i of tile iì:,..r¡. ¡,i f rvÉ-¡rìinur-.r

irrrÌf1¡:r-1,,.,^ .-ì r-r(:¡r,i;r.,1 .'r¿ls ¿ì,LLOtrcci ior cach iter:. äi,¡;ìir j_tcrns i.,,c_,-_. tesrecì í^ Lri.j-s

iì'åriìle. ear:h {;1'¡ l¿itÌi a irari-.i-cu-i¿::: i.r-e* ìrei.rrg t,rsrc.cl i,¡.icc orì t\,,,(-r ¡jiffer_.
.:11 F ,\ .- ,. ..sri'- u.'r ': ' r! cll;Ìiìi-l'¿ìiit'c rct:ordi:¡ recorclc,-i Ll:c.: ï:csilorìse rr:tL.: ío:: e,rlcrir
j f:e¡l ' ¡\f tc¡r ;ll l- j-[c,:rs irad b,::i::rr t.csì[eri. in i¡is n,,:..lirr]r.. t;i.l¡.1.., \ref c LìateÊ,,,rjr__

ilzç:cl '''s; pi-r--cìi¡cirLg Ìrigh, moiji-r.iiir, oi- loi'¡ l.-¿rror,ì rerl¡iti.ve i:o ¡,r11 of ILrc ic.ui
iteiiis. i'roül L-.i-ris, itc¡n:; v¡l-iic,Ìr hacl ir::cciuce cì l-rigli i:ele:j c,,-l 

.both 
occiÌsiorì:ì

tri ¡l ;ì'l'!'ìl ¡tl'lci a netii'r;:) t:¿ìte on the tr:¡o occ¿rs;ions ,,,,,ei,-e scl-.cteLl , ,lili.rs

oirì-¡r i ii:l¡s wir j.cLì iu.r,tríl

,:cl : o r r¿l:l n ¿rr cÌ L c: 'it 
¡-l

.i. i;rr:, .s.:.1 e c.- -, .l:Ì "

cle¡ric-rn s i r¿tt, c<.Ì i o i)c :it)-oIrÍl lt,_tj.Ììfc;..cers \!,crit .se.l è,tr_

r:i:.inio¡:cc,:i:s.1'r,,r.ls!¡Lr.r !lil

lirct,n tlic

b ¡,i c l.l -"u r¡

:-rir..-.,... 'ì ^^.,.-: - - ,1ú!rr.r \. s-!.i1,! itf t. Jr.lC Ì¡¿:.sej- j.i.,CS 
" 

.iten¡; t,;f:fc:

i-ùii !aiû

erÌ r,ri Lii

i:he s j gü ; (:) tlrat tite sub_j ect cl itl rrct t ac L Iire:

Dr eSí.:r-ì t

the pici,r:¡¡l r::¡rr¿i; (3) [irat tire s;r-rltject

ín tire ncir_Ltjrue i:ase.l_j.ne; ¿lrcì (¿+) tii¿rt

st.r. ltecl Lo be ¿r iil..t ..niì rei_'f oi:tti¿r" l{iire iteins
íooC itr¿¡¡s) r.rc,rc ciroser¡i as b;¡ch_r-rp rej_cloi:cers

The remai'in;q i.r.em,s \rere ra'domry cri.viciecr í.nto

be tl:aincrl a:; tacts ¿ind onn gl:oufì; tr_, be t¡..¡.rj-necl

:1çg1jl=ü-ji_1_l} oce .lirr es

t'v;'o p¿,ìr Ls ; one grouir 1_o

as n;¡nds,

I, ¡r rul ti-e.lenlcn?: t:esi¡-1n w .s

corÌcu-rI.elttl)¡. .i,;r,o 
sirs$¡._ons.

\'.-ifn ¿! :.,J-liuute br-tirli

^ C L!
'-'1. Llie :-jc.ìS Lill-l; 'v,r¿lSi

i ten r¡hen Ðres[)i1 L-.

nanclecÌ lhe itern:',i

h¿td bec¡l c'ie:li:cri-L-.

lulrich \{cÌ:e noil-

tact ccndi [1cn .

harl not

the itr:

( t1,.,tr O l-

€^- .-r.-.r.vL i-ttu

TI

ål.egfi-I=.o! dq..il_e,,l. As io ii:<i_rerin:enr

-.-^_ |riì¡tia(,\i-e..1',.¡iltt tlrc LiJrl í:OÌid.itir:nS Lreini:l ::rrri

one oj: e;;ch coi-lcl j_tion, r/ei-aì cctlrriuctcd clail.v

i,hc scssi-oüs. ,i'lir.: order

!.,,riii:i lci-i:iÍla Ie4 ¡tf Lr,. r lil)

sci.rçiirii¡:cl

r:l;t.i.,1.'2, A

b c L:\.¡c,t r-: r:

t. t-'a:-nin¡; rriaJ¡; h;rii br::irr:
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L'r)i--,li ,ltììji-1')-.;.1 :ìt:ìi:C,i :' l5 r;tii:LtlJS, :jrjSs_i.r-):.is i.;,c::e cr,ttiuircleri

i-j '. ., iì:r.'.; ì;c ìr. ..,t.:r..

-ì-l-¡,.:: 
Í1,: I ){.,¡.;,,t- , c.l r o,.,...___.._^:j-_..__: -r .__.:_:...._j..-.. ..,.:.,,., ,r'e.ì-r. _ j-::iliL,,ì j.¡ ;.::.pe, 1..i.:..:.,:i:_ -T .Í ;l rlSsì,.tt)_

L l;-¡ I-'¡ t' r:Ic siÌi'¡ìt' \'Ji:ì\/ :ls \-oc¿.i.-i. rÈa;ìl.lr'i!lr)sil hilil been t¡:¡;incii i.n Ìi:.:ne riiìrÉiÌrt _i

lilt¿li i.S. ilic at-i.i)t-rIj-rìlcnLrlf j)l.aìSitÌìlr,ir:i i)Ì:

ri)¡s t--Cnatic seiii.tÊ.!.r,.te 1rr ¡,,,i¡l .i:-lg si.¡:rns lr-_,

1^/hil-e no sj.Ílrìs \,ret:e given oi1 questiolr

tilcìi1 ter ilÌS() pl_OVi(iiìri \,¡ocei ilIOr:lDtjì oI

1\¡el:e not ê,..iitijcilii¡ t::¡tincrì.

,xr¡r L :rrrd cìLrcìs t_ j on Lr_i l: l:; j_iì il.

i¡¡, i r¡i t- r, r-..,ì. j.,rL<¡L\.:u J:t ;)ì,-'-:ili, :'ij:lS

trÍals . in acjdit_LoÊ, iire experj._

l)roinD t iri¿rlr; blrL tl-iu,:;c i-ù*apoltSeS

There \úcic: i1';'¡¡ <1 iíi¿rences bùi.i,7ci,:n ì-.:.iperi.ilìiifi.ts I ¿llri-i I I. rir¡;ard.i.ng

the t-r'pe of ÞrolrFts ¿lncÌ tiic ie e¡nil¡¡ crj-ti:: iorr" in il:riri,r::ri l.r-:'t i on T.\¡pe

h ¡;::c;illpts Lilr: ci:;;i:l-jt.rr_::L:j..ìrì:oijririecì c¡c.lt i_r..tr-t of the itlrlase incì¡.-vidrral.l.r,

and pi:oceeclecÌ onl','rf Lile sr-rbjc.cl init¿rtc,d. e:icìil Dart correci-ly. o' Tvi;e

I3 i:ronpts l-he ph;:asc ir¿:ìs ìrl(-riìllltici ¿,rs cne r,rn j.t a.ncì the sr.rl-.-j cci- Ìr,âr-: reclr-r j-r:rrj

to ,L¡nitate l1-re, ¡.:rrt:iie ,,_.Ì-ìr¿.iije, Crr T.*¡_,e Ij pronlp ts it-L iÌr:.ire::iment II " t[e
cri-;r(:r-í menier -rrori:rtrd onl.',-the íi.rst ¡ar:L o;l the pir-r:ase _ the t_act or
t:rallcl autoc'l itr¡: " i-ì-''--: l;uiì; ject \'.'¿rs re rlrrii-ec1 to -Lilritaie tiris and LLre. er,ii
Lhe sign jlor tire fcoli itirril i';itlior.ri ,ln'\: i)rojjlpt.irig. if he rcrsDonsed in-
correctl.¡z o:: ornri.Iecì, tìre eilp,,,:ri.ne'iei- rec-).,cieci to a Tiyp,:: ;\ pro.::rpi. .J]ìre

other ciiffc:rencc hrasì tÌl¿it ií ¿¡. ei.ïor: occ,¡rrer'I cn a cri.t-eri-on iten ii-r

Iixpe rineir I L i , Iitr j_ t.:]Ìt) r.i:ll; ito t: irilniedj a ie i:,' i:r: t:-¿: inecl . F.¿: tit er , tÌre
(:oilrect ìte!_ìponsil Ì\res irronìjl[¡:i] uni-ii i:ìre sirbjecL resporr,:_ie ci cori:ecr-i y

.,i !ì- ----\'/lLllout a i)rJili-rt ¡lici the .itr.rn r;,es; ti-reii lctesteri at lhe bt:3inning oi r:ite

ne;tL sessto'' j'Í''¡he sirbÌi:ct i:esi;'Jiìde.l inr:,¡rrecLly orr rl-iree succ":ssi.¡e
o<lrlas.irjns, on.L,.' ¡f1¡;¡1 1..,¿¡;.,; i_he ii.ijÌÌ) rr:.Lì:iÌ.j_nec.j " ,\l. l ot.li¿r rtritei:ia rcnaincd
t-ili.r s¡.:.llie,
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I i:.: :, _'l:r':ìIIi.,. ui

d r f i c t- c it r,. .i t .i s c li r:: rì Ì i f e

a .r^rìi i.-,t.-,,.- .-,1,r.r r!,,.,;ull: oi

ti i-als r,íoriì re l-ilf Dt:r-ìec1 ol-r

í)r-oi:ifit ti ia,ls i,'e:_-j-eij froirr

-o::ct-:neíit (0,l en,r-cii ,! Ire¡i¡'r in ì)ì:u::jiì)

,lu¡-,¡:ì t-i.JIì Lr-.i ¡i 1.::r 1.,'(,ì i-e t:r:itr f orcúai ctì

¿lr FIì.1 tLì ¿ìt^t jìP.¡ scl:cCr.il e clr.rt--: tìc. thi¡ coLtr.itl Cf

':ll{: J:: lùr-i::-r:li, but i;:ts ir.-L\f¿'rys til: sil:rl il,.rross t!ìc r-..;,¡ ,:.-.:.rr:: -:,.11-....

r\s in l>:pcri::lerrt- I. ['ae cr:-¡-cril-rr',irrer prcserìted Lì:ei,rlj--!ì::1 t:. i¿rls .]f ,.er

'r Fi:,-,-.ì t-i.,,. i-Lr_¡¡rç .!L¡Lerval iri,rcl eiapsccì ::rnct-, il,,: prev j-ous i::a.ìn__ing i:ri aÌ.

lrcgardL.esrl of tire sr,rbjccirs behai;i,o::. r. lj:.rperiüit_*L l-_r, [Ì.re laci,iig of
l-lro.c ì:-r¡-,.^l ^LrrL:¡= -jr!c!i'c:-'j ir'Z1il ¿ticl,ed Ì)','atì e.lca:i-r'oil .i.c pacer" Ill ä:ipei:ilneni.ii tìie

íì):Dcli:in-.:llle¡: ¡_l.acea tÌre si.rl_.¡ ec Lrs Lian¡i:; pa_Ln_clov,n or.r ,¡hc tabl-e at iire

$tart of eacir tri¿'-l-. llilj5 r"r3.g r'l€i-tcsr,sar'1,r fo.r::e.l-iaì:i1iti, j)Llirposes ¿¡¡ici r,¡¡ls

noi cione in L;iprL::ii:ren i .í' 
.

lqc-l-Ç.o-iU:!,fq¡" In tliis coi-rdiiÍor i:he i-¿siron!;cr ',.iì:'s (name of f occl

i ¡,.,m ) " ,.r.r .' i r., i ,-!!(f,\) rr':rilc(L t"rh , a f¡tlc.l itc);n ur:Ìs i;re-,.-;enir:il :'-t-t ccir:.il.rnctiotì rviih the
i; uesti-o;r "i'jiraLrs lllis?" I'he cc¡riscrr i,r,eiìa(:s .i.'or coi::ecL: rcsìi-)oilses h,¿rs

c1 eJ-:lver,v oi: crre ¡1 LIrc iiine bac1r.-uir re-inforcei:s accoi:cl i:r¡Ì to tlie irrevaì._l-
ii-t¡; '';checiulc cli rc írrf orceinernt. ll-iir,: :;e j-ection cf anl/ une Lrt: tl.rer bacit.-ui,r

re:l-r-rioiiel:$ \,.7as :r' ¿r ìl:rilil.r¡ai:,1 l.¡¡ii;is " praisc f oilor,¡¿c c1./e Ì:y correcL

lleSÌ-ìu,.ItSû, Iì1i:r,,it-j:c,:i: L l-r

¡¡ l-. c,rv c .

;c:.; liit¡ì clri:::!i_ons ri¿rc t_r..:e,¿c,_l .:is; cic.-ccr ill(iíì

i"tetl..:_-!_c,lili!::r_r. rn tLrr_: maird con¡.1 i ti.cn, tÌre f ocil .i-rerìi \r¡ìs prr¡serr tcd

"¡:'- 
iii t-lie qJesi- i.¡ir "i,ihl¡i. r,,,c¡irlil .,,r-,' I i.ltc'j,' ancl Ii.ie r-çs;.,,r]-.s.i tr,,,-r.,uii orr,r,

"'j','írri (l¿::i:: '-ri i,oocr ii-c:nl) ", í-o::i.:eci reÌsir.rìÌ¡rcs \!,e,Ì:(ì coiìsecr uate<ì acc,:rcìirr¡.,

to t'lic pi:evili-j--i,lli;.:i:li r::ci r-ri-c !.7 1: t,ir ¿" ¡rci::ti.itn oí [lr¿ fcorl ltcn 1¡¿::nc, i-r-:,ii¡nrì

ili,'i.isc.1.oIl.r-.i;til rtvttiv cí)t.ì...alcl, re:jf)oil:jc. il-lcorrircL r.{j:jpons,.:s alrd r)nj.:ìrj-()iì:i

ri:i.llî-i-rlcer.ic,:i¡i: :in i¡otìi es¡tc,rineni rl. cc:itciiti.cirs; tr¿ìs ¿:Ì

f-ol pi:j-ni:ii'r' rei¡

i:e.'i::rfori:cn,;r:ìi, i¿lli.ic coi:rec'. t rc:ìÌrùiìsa-ìs oÌì l)roiììp L

. ].cu ii:icci-,r¿'.tio r¡circc.ìul¿, Tlt¡: sclrcclule on i:.ht:



') ar

:'].-.li,co. !{ircn cÍtìtcr :: i_.1ìL:t oi- ;

i ¿ r¿is :ll-(rl)!Ll :ìr .i :-:1.)lr-i:.,i.ll: .,i-,... .i r_:-:

Ìììiì il ai iììt) i.

i ll¿

i-l:¡ I e llr-iii

r,r t ìll', it r:t-tco ì-ì

:r,:l'ììer .i-ii '...i:ii ir tìli.s r,i:ls donr lr.is -;i:,.rir r_i cr t_.ii-l.r.rc,l r',n ji:çlci.. il:rcnt I. rn

lì;'i:;i:riment¡ ll Iir,-,rt: !./sr.: j i',,t ¡r;--oi.,.: ii. j.il .i_s i)ùì: scaì!jiÒ:.r. ].f on.l-v ..ilrr

iLt:;;' of 1 :1 l1;i¡;1 il ,.l]1(i,iLroi) iìiìii ir¿r,Ìit iL:it.rÌìe.iì iI w¿ls r)rr)r-ìcc1 iour L irir¡.c:

j.f I sctr:r,trr-i it-riiiL t-L.il(ì l)a!j i-itrr 1¡:¡iril.i.it¡.,; i:rt'ta,ri.¡t e;tclt .j tcin r,,:tS t)i-Í:)tlLid

iri'jcc; rvitcit .r t-ltlr'-i iLan r¿:rs Lcarned, ¡rLoLr,rs lor Ilie i ir..;I il.e]. \..,cr-al

rii-scoiriinu¿:d,:ttrd Lltr: sei:-ord ¡:Lr.l rhirr-1 .1.c¡.rntril itr:ns \,,'Éìrc !Ì.rcii l¡roi,.ed

t"*;i'ce' liiiii:;, ;i:; j-te;lts r-,'cr¿ Ii:;t::r'lc..l tìic ¡>i:t-rìri:rì cll¿rr-ìije(1 i.-ltÌì [hi:: i.utr

rliil)'st ri'ce¡¡tl"'¡ I rl¿ìl-Ì-r{j:d j.i¡::,tli bein¡,, ;.rri.,b;.-:il . In E:<per.t:ric:rL i.t ;l r.:.1,.1:i:nr:m

ttt ir'¡c-: itL:iÌìs \.,"[]l-c, iri-1.;i¡cri ...rj tìi a tuL¿ì1. or f .:ur p::cb,e i::j¡i s l_jer sìi:j:ì.'q.i_on;

irt iì;t¡;qri11',g11 t i,: iìtíì]:ri:ìuln r)f i_irrt,,,_: j-LLri:ì:l ll.:C 1.,.e-ci.t pr.ob,.,r.i ,.,.¡iilt a tot.:il.

Úi- :';i:* pl:obc Li.j-¿:. 1..:; ìlcr scrj..:j joir, i'iLe :_cclir i:r:cl rLumbei: ,-rf j-f cns pi:oberJ

l);rf sìe¡ssir>lt a:; i:c;l:ii;¿li-'cC '¿r¡ Iì:^:irer:Íl:citi [ \u,:l ..] lìc':cessit;l Ltr.l l-rv tìr,-: ri:cltLceil

o\r(-rl:¿ill i'iu:l'ril"-:i i-'; L¡'¿:i;li:r; tr.:'-¿l¡; ùili:'s¿¡ssion. ,i i:rl frìr ¡rr:obc iii.Ì i:e.si:eci

¡n untr¿i.i-rle'l 'L l¡l i'.rltirr.:li re,r¡iineci tÌl¡,: s¡rilc iirrougirour Lir¿ iì:<1.:r::_:äerii_ an,l

¿-Ìcled,1 S ¿1 coìjt::Ol j_tc:ri.

Iìersi-rOi'i.sc clef ini[.icns of .¡r¿nsfer. i'ire definitions of tr¡rnsfrrr
\,jere eliacLl'.'¡ as cl escr-:.berl i.n Iìxocri-rli,::nL i::iicof)t tlrat fÌre res¡;onscs

r:-l;-rs s i.i. Í ccl ç,'er <

.- I l

ii rl rl ,\n oirserr¡er

r e sPQtlS eg
=

l-CfSl)ú)nSil Lr¡:ìl;

L i trrl l>¿lcC¡1. j.trC:.

r-i.:I ;ibI L ir;.' cir..r:l:s.

s('ìr:i.'.:(i iì1,.r :;rilri t:,.: Lrs
::,r¡i l i .-- ..'-

I tl

i i i ci c ll t,'llci ,- r't ';

r-Ìc i; ci:n ir-r lcÌ

train_ing

tìrrìll.(ìr':,ì

ìr)' i-il,-t ,.;rrl¡ i t.r:; t-!Sì)Oì-¡t.j{.1-; |liì L]rl,

l\l',' Llall<l i:ì(lì¡íliììt:ttiL i¡.1. i i-]ir-' i-,:iìr,l-c ni'rI r] j. l-i:,r: ¡_i,rl It)i¿,,,irrì i,ittt s iri¡ Lrci,n::
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t.rai.ned consi-iLu[ed ir-rcclrect responses" Ììeliabilit)¡ m¿asuresu number*

'"-rf agreeineni-s c.ij-vi<ìed b;. iì-ie nuiribe:: oL agieei¡eni-s plus diSagre..j¡lÊ.l,i.tS,

I1Êre compu.t€,<i cllir j-al-s ',.rhich the c:qleritrr€i¡.teïj judge¿ es cot:i1ect, t-rial.s

the erv'Deri:rieliler j udged as incori:ect, anct on probe tri¿.:.1_s . Tr_ials or

r'¡iri-ch the ex'i:er:-i menter Ìra<ì recc¡:cieti i¡ni-ssi,olLs ¡.¡ere cmirteci froni ai_1

ca,l culat j,ons. !'ci: r.:olrect respons€Ìs aglreene-nts -i:ange'J Írom 90Z tcr

1c0z; for íncorrect responses agreeileni r,¡as i00%; a.nd for: probes

agreeinelrt rv¿is l0û7,j .

BeS_gtrq

In lixperimelrl i-l five t.acts ai-id trio manc.ls i,¡ere -Learnecl . lîj-aures

7 ancl I lrresÊìnt the cuniu-l-ati.¿e nunrber of tacts aLcl mand.s l e¿rrr:ed anid

lhe insiances oí transf er f rom one resìlorrse class to tire other.

rn tl'le r¡Þper: gra.pir of Fíguri: 7, the tacts 'l earned are presented

cunulatively. No tacts were -lc.anreci fo-r- the first 30 ses::ions: ¿rfter

fh.i s l-our' tacts r¡r.-::e le.arnec at a f ai-r'Ly irigh race; a lorrg paLlse

follov¡ed t'efore ihe final tacl- ü,as learned. Each tact re,qu:rrerJ apprcxi-

r¡ately 1-ì sessions to re-ach learrring criterj.on. The loroer graph of

Figure 7 shows couipleÊe ancl partía.l transfei: f ol: tile l-.acts lear^ne-<1 .

llhere i¿ere f our oppcrtr-rniiies per session f c¡r: lrensf er to occur "

Complete tl:ansJ-e:: r¿as observ-ed iriimecliatelv r.¡hen the first learned

iacts were pr:obecì " Corirplete lr¿il1s [er continued to occu]: spcradi call;'

r,¡-LtÏr a long inte::'r¡al of i:o j-nsta¡ces froin sessions 48 f-a 62 " pa::tial

t::ansfer occur:red earl¡r duri-ng probing air.d ccntinuecl to occur: olr

approximately 502 of the sessicns f or Lhe i:emaíncler of the er.peiiterri "

Generally, tite í::equency of parfi.a-1. '.:r:ansfer uas somer¿hat highe:: th;rr-r

¿hat of complete transfe:: i-rcrn iacts lo ma::rcl.s.



4û.

iri¡¡:.:::i: 7 . (li.r;ti'.:_leti..¡i.. riLr:lbei: of iacts 1e¿ti:ner.l
¿incl -i-llst¿llces; of r_'.o;rpleic anci parlt:11
i:i:;lill-jfr:t: to :¡Aitd:: l_or ,rilct Lílcf¡j .pr:oltccl"
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irigirr,:': 8. ílunul¿:rtivc r.,Liurbei: oi r¡.arrds lc¿rriteci
¿:tltì i:l,;LrliiCL::; O: co::.]1cte ¡ti,1 ;:ir-1-iaJ-
tr¿t¡ls.ilci: Lo iaci-.1 ft:r the manC¡; pr:obecl.
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Il¿inci :,t Ic;:i:netcl irÌ(:'l-,icsì¡.iìii,t.i il., iitr.: lritper ¡.;:::.ir:,ì,r L_ií l:icirre lj.

i1;'r:rrÌs rrr::|:¡ l¿:;,i--:lrril ¿lt, iì \:{,rì-\'.ìc,..,riiLd l-riquiì::iÌìçl ilil ii'r¡ol..i!ii:r (,ri )!+

:ì'*:Slsi-Oils; ic.rr r:,-..cli iLùll tr) l-.c ir: ,,ììti.t,iÌri. 'Ì'ltr.,. (tr)\rL:i. ¡¡i:lri,Ìt,rf 1..t-liLri:,: S

sirt,¡i.,'s ci-,nj¡lt,:ict .,ìnrj ¡r.rl-l:l;ri l.t-:-lj)-çl.r r.. tìÌ;t;t-i L.,, .,iLc j: Llìû I.i:-sl, iilttiti.l

it,3s 1)roiìcl(l , coriri)-l {ll Lc -Lr¡itsioi' ,r,.:¡-rtirlc¡ii ltrcÌ contÍnLie(j tr¡ Ot:cui: r,,itl.t

ir-c3r.l.i,i.ir í'ra:cire ilc'.' i;irt'i.l lilc s¡:i:oi¡d n:,rr:il ii::s .i..:¿rrile-,i :lnd eiso pi-r_,becl ,

ir¿-t¡:ùi:rl. i i¡ììr:ií. er i.'¿rs: oi,.:¡cr-irÉ:rì c,rl:l\,' in Lii¡,: pt:obi.ng :ìri(l r.,i tlr illc

il);cLlDt,.l',ol-l cri Lr:ri: l:i:jef i.rerii¡d, j-l \..,¡1r.1 -.t:¡e¿ii.ecll-v obsefveci. 0ircr-¡1.1,,

tLie-i--e I{ereìlL),ì:cr irl st¿:itcrr.:s of i:oilirlei,c.r t-r'r'tnsfcr th¿in of ir:irri.ri. ii:an,.; icr-
t--..,., -,^-.'.L:.\,:-¡ :.¡úrr\:.) L!¡ ...,C1S.

i:'igu ir i l r.r.1.,.'s tl:c -r r:si t¿lnc:c:; oJ' r- l:.1.rrr ..j it:¡: _l.rri- (,âclr j.ìì(livicu¡l 
.1.

ii-ern ¿1s r J-'.[i,::Ii.r'rlr o¡ cire: scssiL)rr:ì cir-rr:inq i.,,hir:i.r iire :'_tcr:.r i..';lf,; p:-cbeci .

re l âi ion

r_llr'Li..rt) l.rrrn¿.i .r Pr,rb.,,.l , ilrt,í:ì.;i¿il.l .:t,r, oi

ti:¿¡l-rsfct: \dere¿ÌDplrot{ii-aílte'l__r' cliu¿ri. Jli-rclucnc"v of tl:¿rtr¡;i.er _í,or tiie first

i:rand, t'cairir:lge", cli¡i rì,ìl ^;...lno¿1 clr:¿r.ll¡rLj.c¿il.l_'¡ i..'ll(ìi1 prob:-l-rg 1.or Iiic:

secOtrri nlaitd, "f rclì<:ll i l- Í : s" . ,.'.'::¡l j.n j. L.i.'t tccl , irc;r- ¡¡1* t¿.lcts the pi:t tern

cf coniplc-re tr:3Íì:li.er l,'¿ts tiifj'ere;rt l-r-,r: thr: ciifferent itens pl-obed.

Coiao lstrn trallíj j'er r.r¿rs oìrsei:vcd on-l-\,' í..1 1. Ihe erid of lire probing f or

coLlt t'to1:l¿lLo" ar)ri "ni.rl'.", iu'ìrereas tirel clpiro^l;i tc r.,'¿rs :-rue f <¡i: t'har^rburgcr"

and "chir:.¡len" -'trt.r:;t oi thc j,ilsi:;rrìcrs of coiiìp1eLe tr,iirsfe:: c..rccuire:cl

car-i1' 1'¡i thr' pr(-ìbjirg. i.'or ¿il of: i:liir iìl)ovû forrr tacts, ¡::it-liai

.[t ¡ilso i_.1.-lus¡triìi_Ês \,:ilc]1

Ic ihe otlicr: i,Iens. i:c¡l:

Lr¿rÌìs ilcr c;r-. cr-rri-l cl

ti:;rnsfcr, "'llurl',c.,'

OiìCUÌ:l-Cr{:i.

¿:r i,r:lri icl,ri ¡tr ircni i.;as prOì'rcc in

coïi!;isLeLttJ-;. :-irrd ¿lt a ltlgÌli:r'raLcì ih;,in contpì_eIr.:

q¡¡-11-',' prr-rì-:ccÌ in c,¡:,c rn¿_incl t;cssion ¡ìnd no .ilr¿ln..jíer



lr -5

.1"' ..,, )-,. íl
r I.òçi!:i - ll-rCi,,¡ici,.ial instel,-ces of corip.l.eie ancì

¡rlri:1..i11 t.r¿1n..ir¡er íror-. ilrands to i:lcLs
fcr- lÌle n¿rnds lea¡leC ar-r,l fronì 1:a(:r:ì
ir: r:ancls i'i¡r tllr tíìcts learliecl as a
fuirctjc¡l: of tllcì sessjons cÌuli.it¡g r,'jricll
the Í tein ,,r¿ìs probecl .
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Tire perccntê.gc: of tr¿¿nsf er., con-rp1e:c,. and ¡rarti:,r,1., f rrr [¡e map.Cs,

i8i-rrned i¡¡ cc'r¡ilpared tc Lhe percelrt¿?¡je of irasnfer for täcts 1r..:¿trne<i

irr Fip;ir:.:e i û. cve.rali, Lire perr:en L¿:Íje o,[ "rrans;f e::.. j:roi¡r nanc]s to t¿cts

¿ild fron: tacls to rl¿ìildiFj is ap1,-ror j-rl¿tel-y the- sarle, rvith the excepLion

of "turhey" " lilacts ar¿cl mailcls clif i c:: in that (1.) there rdas a_ Lr lg;hr:r

perc.eì1ta€ie of coitipiete Lransfer fcr ihe r¡ands compar:ed tc that for

tacts a.nd (2) for eacl: ma.nd the perceni:age of compl-ete- tr¿lnsfer \uars

hi.gher tha-ri the perce-ntage of par:Liat transfer wtrile for only c-:ne of

Lhe tacts r¿as this tire case"

The cciltrcl item, a fifth plobe i-ieni, in eacb. condition r:euained

the sarne f or the rluration of tlie exper,iilent " {)n no occasion ruas either

o.f ;he con.troi items cor:rectly f-a.cted or nrancieci r.rhen probed.

Di- sc'.rss ion

The r es:rl ts f rom lì-'rperinen t II Cerncnstl:a1-e tha.t r.¡i:eir tested [he

subject w.iJ-.1 often tact an icem that has beeü trai.ned only as i: rn¿r¡rd

anr-r'øi11 s:oür.etÍmes t¡lanrl for an iten that has L-reen tra:lned as â, Lacl-.

Tiris r¡as denìcn.s'Lrated fo:: inore than one tact ancl nanci"

Altliouglr the f irst r¡.and learne-d was acqui red nuch earl íer in

ilaining tl"¡an the fj-rst t-.acî: learned, -i-n general i:acts r¡ere learneci

inore reaciilir ¡h¿¡. mancls" In fixperj,irenÈ I Lhe number of mands j,ear-nec]

grea-tJ-y exceed.ed the nuulber of tacts Lea::ned; hoiuerrer" the number of

lrainíng trials per: concì it-ion r,¡as lrot conr-roll-eC. In correctj-¡g for

i;LLís variabl-e in E>lpe::íment rr, Í.f ;ippears that lacLs rnay be lea-r:rred

uoi:e rapicliy thau mands , 
t=



l;.i.'.,1:t-e :l). ; il-.:ell.fitf,, :ìi' .Lt-l,..sl.cL-, c:ri.l;lÌ¿i_c
:rnii parij_;rl- " lar i:,_ì.lts and lnailds
.Ì 

c r.i l n,:: ci ,
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q^

Tl-rere \rcrre ttân)¡ instanr:es of jr¿irt.l'_al [¡ansier j_n lir-1:erirnent II
cr.rnpared i,o ¿r,ì,mol; t none j.n Ixperiniei:i: I l'he hi,gir f 'r:eoueni:y of paLi:t í r.l1

t-*^.-^€-- :_LIôIl.Siei: -t:1 tiir-S e:iile i-imeir.i illa)¡ lle a f i:n;:tiO¡:r OJ: I_ite r¡erb¿11 f or-n tf aínecl ,

sígn J-anguagc - A-iLecdot¿rl. d¿¡t;r shoiu'ecl ilariy bl.elnris of si.g¡s r",hi c6 i¿ere

.laier classiii,eci as part j-ai transfer. The ler¡e,1. of the siib ject, s

verbal r:euerioire, cluite differer,È fr:om the s".rbject of iìxperiment I*
äray a1-so have coIILribuied {:o the niLn¡.' insf-a.nces of parti.al. lra¡sf e r "

Iir Exprerirne¡rì: I the instairces: of tactrì tïans f er:;:ing to manCs were

ru.uch ilore frequent than nand.s to tacts. iloroever, Lhe dirc..ction of

grea{:est tr¿rnsf er r¡as i n thr: oth¡:r dire-ction in Exi:er j merrt IT : mand,s

tråns ietteú nore r>f tE:.n to tacts tlran tacts to rnancis. 'rhe pat.cerr: 9f
tra*sfer for eacir i rem taken -Lrrci:i.¡¡icruai.ly Í.s re.versE:rl aiso" rn

Experirnerrt r corni:1,eie transfer was ol_rserve<i reguJ_a::1y for nearly e_very

tact w]:erees tl-ìe- frequency of transfc.-:: fo:: i:hi¿ m.ands varied gieat_ly.

The oppr:sit-e r.ras the c¿lse in Llxpe;:i[rent ri" Tìrere is r.iífficulty in
L::ying i:o assess i,¡hi_ch resporlse- cl.ass L;ansfers more re¿ldi1.y viith
srrch dj-verse rjesul-ls, and based or¿ the l.imj.terl Cata" llor+ever. ín both

cases the g:ieaiest ¿ìnìoilnt of transfer rç,as observeci for the respor.).se

ciass that harl- the lor^rer learn-ing ïate. Thus, nui¿ber of i.Èems -learned

nay be a r:riiixal variable in rhe observaríon cf tr:ä'rsfer,



cHlü tL]l I\r

!:g¡l " r_y_ 
^*r:iq_-Ç 9¡ g þ¡_15¡¡r s

El'iper"r11ì6ilts -I and Il, de¡rcnstrate,¡ lhat rrer:ba-L:.espcinses lea:^-iled

¿ì$ a pá!:L-i.cul¿¡r response class r,rj,l. 1 f requentll, tr. ¿insier t¡ anorllir.,.r

'í.ríìIionsc c-l-.ass v¡Ìii::n testec" 'lire clata from lki:e::.irnent r, al.tiroupilr

i,ìiioL*l ike, nevertheless do suppor:i- Lire ûccurr.ence cf t::ansf e¡.

ilt¿il lhe pb,enc-'mer:a of t::ansf er ecross t¿1cts arLd mands, althcrr_rgh

transi[cry ín :iature, ha-* been c]enoüstra-f.ecl ís an i-rnpor:Lairt e]íperiinerrl:al

f,'-nding. Sidman (r960) ha.s statr-:d th¿..t ir:rítia1i-y erperi-ments must be

ilerformed tL- establish tire erisLeûce of a beh¿:r¡ioral phenomenorr ancl

once established a systeinatr'-c invest-igat.Íon of t'ne conLrolJ-ing

va::íabl-es-: caû be carried out " ¿\s a f o1,Lor,;,-up, exper:-i.ments designed

(l-) to deteruine I1?hJ/ some Íteins tr;,insf er so re¿r.cl'í ly wirile others cjc

ilírlL' (2) to evalti¿rte rçheEher the nunrl¡er of tacts or rnands learnecl has

an effe.cL on rhe Lransfer j-n eiiher directior¡, and (3) to compare the

e-xtent of generaiization of tacts and nanC.s to oLhe¡i: e¡:i.vÍronments

ccluld be co¡rducted.

I'J,iLh r:egards tc the ft¡,tur.re practiee in verbal trainírg, ä strategy

rviríctr prirnariJ-y t.raj-ns tacts r¿hil.e at the sane Ëirne provicling the

child r¿ith even a rninimal mandi-ng hístory ç¡ou1ri probably l:e ti"le most

efficie.lrL me'-hr:rl cf c-lr:.velr.,ping r,'r::rber beh¡,rvior" The i:acts s;eem to b¡,:

acquírecl quJte cluiclcly and 1>ractici.rlly tacis are eas:,er to tra-Ln" rr:

êllilears that iacts tui-1,'1 ofte::t tr:a-ns:fe-i: tc-¡ n¿rn<is when-..!re situation

occurs prorridecl ti-re child ¿-rl,s;o has sorne rn¿r¡ds. :\lthou.gh tire ini-tances

cf transfei f::on nands to lacts is nrucir greateï tharr itr the otire:: cl:i.r-

Êct'íon. the l-Ím.ltc:c1 nuinber oí: m¿rnris iea,.:ned resirict-s ar'Ìy recori¡nencla-

lions made to train mancls cnJ,;r.
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A Sumrl¿,irv o[ íiJ<íilne::?s i]er'i.¡.r'icicns of Ve-i:bal 0r¡era.nts

ijkinner (19jj7) i:r-eiserte,l. ri co;cprel'iensirre accollnt- of ver:bal "oehav:-or

r.,;,í t-irin th.e f r¿ir;cv¡orli of the e>loe::i.ire-rrlal. analysis oi l:ehavioi, Essen-

1-.i.ali,y, he de-filied r¡r¡rb¿11 beh¿:v-iorr, ¿ìs trehavio;:.,¡hi.cli js rc.-r'-¡rforceci

r1r::ougir ttie mi:diaijon c:f anotirer ilersrì1 . Titis is opposed io other

b¡.:har:ior v¡hich d.ir-ecti'r' operaIes on t-he envi::onmenL lirrough neclra:rical

aci:i*onst. Altlior:gh verbal behar.ici acts on the environnter-Lt Í-ndirect--l.y,

air linaJ-ysis oL-1,he i.unci:iona1 ¡c-l-;Ltions can be dorre j-it a nìanner sínlila::

to ¿l ,iu.nr:iicnal. an¿l-l ysis cf other liuman 'l¡ehavio:: 
" The necess¿{ry sieps

àre :c <iesciibc thr: i-opograph,v of i:he behavio:: atlci Lhen to identifv

[lte va-ri¿rb]-ets of v¡it'ich it is a funcÍion [^lith :r'espect to iopography,

Sikinirer sia.ted. t-hal a rough de¡;ci:j.Ðtion at tiris po:',nt wí11 sufi-ice.

L'irus, ::ather l-h:a¡r rLsing tr:ad:i-Lir;nal def íniti ons erepl.cyed b-rl linguistics,

Sl':inner focuses or l::he effeci:s t-ire i:esponse has on. the etrvironn:ent ar¿d.

the .resu-l-tal,.t contr:oIling con(litíoÊs. Oii the basis of iirís, a.rerbal

opera-iì.È j-s dr:iined as a response c"_'!_ass r¿hose occLlTr(:ìnce tìas an j-dent'í-,

fiable fortnu has a characteti-.tíc effect on the envi::onment, anrd comes

u:rde: ccntrol cf one or uore independent variabL:s. lji<inner icentifíed

five rtel:baI oper:ants - echoic, intrai¡erba.l , ¿ruqgç.1;li:!9_, !å9t, an<l mand

Ào "ql$S resÞonse ís under the conirol of a preceecii-ng ve-;:bal

sti.ilu.i ris . 'l'he resporlso enítt-ec1 lr¿rs a sin-i-'l ar gound patrern, tirai i.s 
"

iaa Lches tl.ie sf:i.mill-us i-t f olloiu"s. Iieinf o:rcÈmefl.r. of echoic irehavior ilav

be ln Lhe f c r¡r of t:riucatÍon¿1l ¡:einf or:ce.urent such ês f.)erern ta,L approva. Ì

oï' il "t';ay L'e ciar:if'7.i-ng '.ùhat r+ae prer;'í cusl--rr said: spe:c'i f icail-y, re j-rr-

:f c.rrtelnent is o j: ;r gene::ali.zed nature and cìor:s not rìepend on a speci:[ic

sjf-atE af deprit,¿iion. lfany researche-::s; have taugl-lt ¿:choic behar¡j-or
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r.o nc'Íìvel:birI r:hi. 1.di:c-r"i; an i,l-lr,rsL::at ive siucÌy t¡ctui<1 bi: l-ovaas, Berbc-rich,

L'er.i:.1-off and Schaef j:c-r: (1968).

¿" lll!i:ryj-r-.1ql. reslirorise is:,;i¡nilar t:o ail echoic jn that ii is

a-lsc coui¡rt li-cC b}' a¡ ¡nt,ececieni: v,::ili¡ai- st-í inul.tis; hcrr'ever* intra*

'¿ei:b¿i i:eiiav-ior clc.es: nol'. ru¡.Lch or: har¡c the 'poi-ni-.tr:-i:oi.rr t sc¡und

correÍrDotidence tc-r tire stimr;lus it j:oiiorus " For exarnpl-r:, tire response

t'l)1t-ie-" to lhe ve¡:i-.ai st¡l-rul-us "red" r,¡hit-e. andt'wor,rld be an Íntrari¿z.ba1

l:esporise, Re j-nf orceilren t- is a1 so ge-neralizecl .reinf orceneÐ.t .

At-t ggl-q_ç]-ti--, " 
js a response tcri other verbaì- behav.ior which serves

to modif.,, t-he l isLcne)tts reaction bv specifyi.ng a pt:operty of the

spealcer I s ve¡:bal- Ì:e-sporìse or ttre c.Lr:cumstances responsible f or that.

:,-Élsironse" For e)ianiu.l,e, in the Sfa.tei,'ìent t'l=- l:hink ílt s r¿rinirrgtt, ttI

'ibinlc" i.s an aulc,clii:ic because it c.onvevs Io the ].istener that the

s:pealter is noc tlefínj-t-e aÏrout the r+eather conditions, Autoclitíc

pïocesses have been d.emonstrattlci experi-rirentri.!"ly; f or exanple, Guess,

5aí1or" F-ulh-e--,:forcl .an<l }Jaer (1968) tr:aineci the grammacical rule of

:i;,1-ural-iz:ai:j-on" +nd mr¡re recerni:ly, García, Guess and Byrnes (f973)

deulolst::ated lhe develop¡rent oÍ' eiyntex.

Á- !ä_c_! is a .;erÌr;r-l- ::<:sponse i,rhj-,;:i-¡ i.s uncler the control of a prior

si:-iinu-i r.ri¡ rah,icfr c.oul.d be a -¡,.arLicu1a:: ob-ject or event or a p]:operly of

cither" Ttrus .â t¿ci: i s en'¡ili-e<J rii:orr irresenl:i:.ti on of sonie physic.al

siirnulus anrl i.s follov;ed by a gene¡:alize<i reinf crcer. An ex¿rmirle of

a iact -i-i; wlrr:n a r:hi-.ld e¡ni.ts {:h.e resp{)rrse "dol1." in ii-¡e presence oí. I
:

ctol.l. Th.e i:ei.nf orceinent- crf this response may be appr:ovai by thc perrent

t'lÌratts ::í.ghttt. 'r-i^e ma.-jority r.f i:h.¡ data, reporteci orr tacting hils been

as pari: of aupa.cicage'program t,o tear:T: function¿r.i- speech t-o díffe:rent

popul,atians - sÐeoch*ileficien.t ch-Li.c1r:en (Sloane. Johnstoi:r & ll.arrj-s,
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I968) I psychot,-r c. chil-ciren (Lo.r;l:rs, rt68) , ancl echolalíc-: chí'i clrer-i

(::tisle'y li lic,i,.Í , 70'6-/) " 0i;her :-ese¿r::chers har,,e userj Lhe tactij-r-g

ïesponse as a mode f or studvi:rg oihei va; iabl-es. F'or exaürp1.eo

siepi:ens" P,rar, i{ray e-nd J¿rchson (1975) sLrrdied schedules of ::ein-

f orcer¡e¡rt r¡i L1¡ the tact,j.ng re13poc..f tt as L.he depenclent ¡¡a.r-i abl e "

The ueircl -i.s a r¡erbal cperant l¡h-icli i.s uncie-r thr: control. of a

ccti.cJítj-on of <ieir::iv¿rtion or ave'-rs-¡l¡e stimr,il atíon arrcl Ís ieinf ol:ce<l

by a characterj-sLic consequence,, The maird specifies íts reinforce-.

IIterrt. Because rhe state of dei;rivaLíon cr averslve stimula-r-ion is

ij:e necessårlr ccrrcì:-tíon pr:eceeciirrg a inan.ci, i:here is i-ro specif ic

::e1ati^on to any pr;--or: stilnulus " For exanrpt_e-" if a person is Ín a

$ [ato of wate:: deprj,v¿ltj.on ¿rnd the statement "g:i-ve me rut¿lteït' is

e.mj-ttecì. tlr j,s r+oul cl Ìre a m¿lnd reinforceC L-r1, t):re l_j,stc¡ne:: provicling

síìme r,raLel:. The l-i,terature on rna,nrling ¡':a,rr:erilel.s thaL on tactilrg in

tlrat m¿rn<ls h¿lire usr-rally been sËudJ.erd oni-y as part or a pxogram or:r

-langua.ge LraÍ-ning (-Tohnst-on & I-íarrj-s, 19681 !-,ovaas, 1968; lìisley &

I^icr.lf , L957) 
"


