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Introduectiocn

At the vime this rosearch progranm was initiated, its ain was gssantially
exploratory in naburc. I sought to devarmine the loaflnence of sumd variablos

upon the development and expressicn of a specific tmental sctt (9 )e This wrogrim
of research was dopendent to sono axtent on a given roscarch strategy, a :dlger 3sion

.
'Cf whirsn

Thicn is nccessary hefore ropurting the oxperinentezl findings.

In such an undevelopad and wstructured ficld as the psychology of
thinking, the sclection of a hypothesis to tesi, an woll as the experinicntal
situation in which to tose it, is fur all proctical considerations - matter cf
tastc, and, as is tho case with mattaers of taste, one is nct justified in
defending his yrefirence 2z beinit correcte Rathor, onc is forced to reccgnize,

assuning tho nocessary degroo +f insight is present, the arbitrary nature of cie's
prediloction, '

Scientific tastos; liko other perannal tastos, have important bchavicral
Ialelotnl

nnsequences and thercfore this writor fe2ls that it would be helpful fer all
osearch workers to nake cxpiicit the natuvc o Lhe roferences which dictated
their worke. Perhars if this were done it would onable psyehologists to rec gndze
the rulationslip betwocn a partieunlar reosearch strategy and the fruitfulness, or
lack of it, of the roscarch stamming frem it,

O

- N

With such an introducticn, therc appears to be nu alicrnative but to &

tc sat ¢ the decisicons which determincd the executicon of the sxpuriments
incluacd in this rcoport. Theso decislons are not logically interrelated znd honee
h PR soea oY 2

sc

le In a fi=ld such as thinking, which possesses so mooy porscnal

qualities, the rosearch worker cannnu avoid the tomptation to tailer his rescarch
progran <0 thap it will reflect "thinking? as it Wactwally occurs,® whether it be
in cucni schelarly axcaz of mathemotioal roasoniang «nd scicntifiz theorizing or
more common situations such as parlor r¢og preblems or nechanical puzgles,

[paJ D8
fi it

1%3
resuit of yiclding te such tenmptation has usuzlly been tue inmposition upon ongfs
research techniqueos, as woll as the theorstical constructs associcted with them,
treconceived idoas wiich stem frum nen-investigative sources such as onets cwn
infrospactive experience, culiural nressurss, philososphical wricntations, eiz

It should be repembered that whether or not a scileontist sucrumus, cunsciocusly or
unconsciously, to such temptations, is wot in any sense right or wrong,
thelcssy; we sheuld attom:t to recugnize the consequences of such a docisiong
peemmse of the dmpact guch decisions heve upon the teenaioues uvsed to gain
knowliodge; as woll as the lovwlod

of his ovm histery of
gtrategic rescarch

g% dvselfy It is this weiterts feclin:, dn
suomitbting to the above described teanptation, that the
srogram in the ficld f mwan preblem solving behavior is
that rosists such tamptaticns by restricting itsceif te investigating crpirical
rcelativnships in well defined and cffcoctively centrelled situntions; and fron the
data obtained to caulicesly abstract experiamcntally rmeaningfnl concepie and
theories. Cunstructiuns derived from cxperimental events, it is felit, me likely
fa be mure feuitiul both for theory and application, whereas thuse irmosad uson
ovents by cultural an! cersonal fachors will tond to be nislealing and sterliu,
It w1id e scon thot tais ceeision iufluenced the colleetion of wost « £ the caba
included im Lids renort,
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e Thc rrescnt rescarch [wogram was w.tivated by an atbenpt o crtund

onditicning theory to tho realn <f jroblon solving oohaviur, This dceisi n scems

- .
naturzl considering the writorts addicotion to conditioning principles in his work
Lo recognizod that this decision has important

in tho field of lecarning. It shoul:l

implicaticons (i.0., fcntalled doerd ﬂ““:”).v By failing t2 rer:.._n._,r'.lzo any m.a._tus .
botween i ~leo associative learainz and problem sclving bonavior, ond’™3 cxplanations
must not ¢niy te eonsistent with the rosults of tho grecific thinking experinent

but also with the mass of data ccllectod in the f1-s‘c1 £ conmtlonin and learning.
this is cbviously a ncre 1ifficult task. Sccondly, the dosisiocn of working

within a conditioning framew.rk raisos many probiens, bwth specific and vr.-ncralo

agsociatod with tho axtonsion of prineiples abstracted from ono empirical aroa to
ancthore There arc many fine nuoncos to this problem, a full discussicon of which
would require space beycnt the lipits >f the ;resont rcporte It may be sufficicnt
«.t aresent to noraly mention two points; the firsi being that an athempt tc cxtend

..\.lfloning, prin:“v»}cs «f thinking bghavior ducs not dmply net‘es"wﬁy that cach

rc] ationship discovered in conditioning wiil te sinply roficcica in a nirror-like
fashion in problua solving bohavior. For cxanple, the facilitating effect
inercasez in the drive variablc have upon perfurmance in the conditioning situation
woold not in most cascs be expected to occur in the problem swving situaticn,

Tho correet responsc, at the beginning of the thinking uxpoerinent, is 1w in the
TUSLINSG hicr‘c:c!:g-. If the asswupticn that behavior is scone nultlplicative
function of learning and notivation f35). is vaild, incrcasing drive while ol

--re &
{actore remain constant would actually retard the appearance of tho correct resronse
sincc it would incroasc the Jdifforcnce bc.t,wenn thie response strength of the
- 5 Aoneass Mha

Jdominant inecorrcet responsce Lanciency and Lhic correct rosponsce hondency. The

second npuint, in coru.ecta.on with tho extension of corklitioning principlces to
proplem solving behaviar, is that this sort «f an atbtompt does not necessarily
mean that the same aupricial varisblas whish have boen demonstrated to be impertant
iu conidticning will slso be rclovant to the preblem solving situetion, For
axample, the amcunt o werk (W) is highly c-urrclatcd with ratec of cxtinction,
’[‘hc question is whether incrcasel work would 2ls+ operave to weaken Mneutral scitsg,d
8oma of our rescarch sought to answer this quostion, The results were mostly
nugative but, as wo shall discuss later, such findings do not mea the application
cf conditioning theory to problem solving behavior is destinced to fail,

3, Thg third docigion undartalkorn in the craran of thig roszrchn Orain
was tho udopf,lon of a #hit and run® rasearch tactioz, ifnlf.ss a given study cr a

given scries of interrelated studiss provided unoquivecal results, the rescarch

technique was zbandoned. It was £2li that in such an wndowidoped arca as the

psycholory of thirking,‘ it would be morz sirategic to deal with experimeontal desiens,
tha variables of which have cbvious effects upos: behaviur, There is always the
danger when one abandens an exparimental hyvi cthesis and the tcchnigues assuciated
with the tc.st.u.b of it that a little more persistance an? imaginavion might have
uacoveraed significant and inmportant rolabionships. Perhaps more patience should
have been demcnstrated. The writer, however, had the uncomfortable feeling tise
nany -8 the specific problens that concerned him were leading to blind

SN s
ALIGYSa.

Beforc the results of cur rescarch program wro re.portm., it is appropraiate
t-. dascribo brlbily the plan for their prcscntatno Tids report will consist of &
chaptarg, of which L will rsport the studies of a particular oroblen arva. These
vompiricalt chaptors will cw.s.x..“ of & general dntroduction folluwed by reports of
ehne individinl excordments wnd wili conciuds with a general Jiscussion. Because
the oxperinments arce Gas --.tmL\, cxpleratory in naturc, iy will fir the most part
bo described bricfly mﬁrmally. & full tachaical asgount of o1l the
WOUAL TIaRS

2t neos G wilo YO3CIYT V}L
v ARG ‘J'v'f":y' J-..u and CunbursonGe ThosSe roadurs Wi LLEhU De
wmtirsssel in a nore detailed deseription of the procedurc or the results of any
spceific axporinent can rosgive the necoseary infornaoticn upon request,

ux.u.. - b‘.\.‘ (¥}
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Chepter 11

Tests of the Extinction j[ypotihesis
deneral Introduction

The experimeats reported in this chapter stemmed directly from the
extinction mrpo’chesm of fered by Kendler, Greenberg and Richman (&) to account,
i‘or their rosult that masscd practice was superior te u.i.,tributed practice in

establishing s meata2l sut, According vo these suthors the lceruing of 4 mental

S T T L NN Llmm b emmemd d & Ll NV~
sob mainly roflccts that portion 2 h 3y

of the laarning process in whicn districuted )
practice i3 *infarior® o masscd practice; viz, cxparimental extinction {14 1 e
Tho stronger mantal sot found in their massed group would be attributed to the
assumption that tha non=sot rosponscs of the massed group wore weakcned mere
rauidly and compietcly lhan ohcse of the disitributod groupe OConseguantly, Lo
masscd group would have a stronger moental scte '

The extinction hypothesis states esgsontially that factors which facilitats
"pnv"-."*"ﬂ‘ oxtinction cant also facilitate the dcvumpnc“t of wantal cctse This
formuiation does not dery the influence of other variabies (Ceges p'*rbonallty,

porceptual oricntation; etc.) on human thinking: it mercly states thet sinction
vagrlalles are awong Lhe numerous variablos runctionally related to tm.nking
behavicr," The particular oxtinctiva voxligvic four investag
behavior was the work variablce

A

2510p in provien solving

Experiment 1

The purpesc of this invcstigai',ion was to chsorve the influcence of work
upon the Vxﬂvclopr.x.nt and cxpresefon of a menbal scte It has becn demonstrated
that increased work facilitates the cxtinetiva process (vgx) and consoguently it
showid be expected; according ©o the extiacticn hypethesis, that inercascd work

should increasc or decrcasc the strength of a mental set, depending upcn the
contoxt within which the work is prosented.

In the mresent study, the work varicblce was controlled by having the Ss
type probloms It wae prodictoed thel

usc either marcury or watoer U @ Luching! e Lot
with brief prastice; the & using morcury (md fhience ha ving greater work ) would
cvidence 2 strongar set bleause it would be cxpocted that the compoting non-sot
responsos would ¢ more guickly anu ci¥ectively weakened by the greater work
inhibition developed.  Fith ineraaged pracilce, however, it would be predicted
tm.\: thc Ss using nereury "vou;a cvidence & weaker mental sct as comporaed o thosc
3] u‘"‘"“E Wd.’v T's T.‘.».S would v

i brief amcunt of praetice
ct rusponse would hecome C ox..:.nant and consequentiy the

mi (v d]

oW beecrusae afdun the

i ¥y the additionnl werk woulid
gsuit in groetor reacvive inhibition for the set respense,
mApeinental Proczedure,

The orperinental procedure utilized in tids study was simiiar to the
proced .n-c;"sca by Kondicr, Grecnborg and Richmon. Simple problams involving threc
glass cozmtainers werc individually presentod to Ss whe wore instruched oo ob
a gspecific q ar*tlfv by the appropriste

iate monislatIons o S
sclution o all problarg was asvelcp mrlng thie trnining sorioe hy Insorig, s
sunceessiul utlllzatlon. Tuc strength of this sot respense was ucosaced oy a test
protlon whieh could vu sulved cither in the st nanner, invelving use of 2l
b:mcc contalnars, or in 2 mors direet way, involivingy the uwse of ':r'j;: gaile
contairers,

3
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The S8 were 128 mals undergraduste studenta,; mainly from ihe elementary

pSychology clastes of the University Collepe of Arts and 3cience oi New York
iniversity,

The erithimetical problems used were ag followsy

Table 1

The Doriss of Arivimetical Probloms

ppoblm Contalnas G:hmn To Geb
S B L. -
s 29 3 P3y]
24 9 59 Lo
37 10 59 L It
La 18 h3 ad 5
Se 20 5% L 3
6. g 25 6 L
/e 3 9 18 20
S, i L9 1k 17
Fe 3 u3 10 15

10, 23 L9 3 go

The problemz wore presented in & concrete manner. A set of 15 pyrox
tubular containcrs, cach with its capacity in milliliters stenciled above the
acpacity linc, vwws used, & large, umaerkod pyrex ccatainer hold 170 ml, of fluid
and served o the storage contalinar. Bach: probloi wus p“(.o'u iLed by having the
appropriatc consuiners pleced on an aluminum cafeteria bray, 12 by 16 inches.

The §s werc divided into two main c-xpt.rinental groups; group M uscd mercury
whiic the £0¥id used by Groun W was wabtlr,

v
In erder to cquaete the apparent monetary
value of the fluids uscd by &}r'oup M and Group W, ihe water was colored with ferric
cnloridc and the 5s werc told tiuat vhe large containur held o colloldnd gold
suspunsion,

Both groups M and ¥ reccived two degross of training and two degreacs of
spacing betwzeon successive truining prcb“:mua

iialf of each g:mup wore given the
Tfirst ninc training trials prior $¢ th

their r“cuvmg bue test sorics vhile tne
romaining heif were given only the first four traind

Lag o uun..u::. flalf ¥ cach
group rece zived the training problosas wnider massod conditicns while tic remaining
hal© hed three minute pariod interv3niflg between successive p; osoloms, In order
Lo oo r‘.zr'.! she effects of a three minute interval prior to the test problem, half
«f c¢ach group had Problen 10 immoediately “'\‘Jﬂ*'.'lrvg Problem 9; whilc the rowceining
half hed a threo minute interval between problons.




—
i

The above oxperimcatal menipulations rcsulted in the formation of 16
cxparinental sub-grouns of cight 88 <ache Those sub-groups varied in! torms of
the liguid wsed (morcuwy oF watar), the nuber of training probics (s o ),
the condition of spacing during training (O and 3 min, intorval) 2nd tho tinmo
intcrval Sctwoen the laat training orcblom and the test probleom (O or 3 nine
interval)e The sub-groups arc designated by a lettoer (M or W) m_]d' nwaber .

(b or 9) proceding a lyphen which refars to the liquid used and the number of
treoining probiens and twe numbers {C or 3) following tho hyphen refcrring.firs'oly
to the degroc of spacing during the training scriss and secondly to the tino
intcrval botwacn the last usaining problem and the test problom, Thuas Croup M
2-20 moane that +ha 33 comrriaing hds group used mercury, had ninc training
trisis. had a throc minute intarvel between successive training groblens and

had a zoro intarval botween the last training problon and the first test problons

The follcwing instructions were read te eath 8 in order to provide a
raticnale for the usc of such Wunluablc® matorilals ag nercury and Weollolidal gold.M

tign inpartant preblen ia psychology i3 the effect of the waluc of

a naterial upon the acquisition of motor skills in working with it.
For insteice, a brick-layor splitting a brick and a diamcnd~cutter
gplitting a diamond perform csscntially the same operaticns, but the
diancndesuttor is much more careful and many more years of cxpoerience
w:d ractice are requived before he pecomas skillfl at it,

That is the problin we arce interested in; what is the offect of the
value of a maberisad upcn the acguisition of motur skills. For obvicus
rcasons we cannot use diamond, bui wo arc poing to usc mercury (or
tcolloidal goldw) which is crpensive, As a mattar of fact, this much
of it {exporimenter peints 4o the storaze containor) is worth ton
collarsy Foar this reason w2 want you to be eareful not to waste any
WHCIl YOU USR iGe®

Thon the Ss wore given the following instructio

tyou will reeeive a nuber of numarical probloms. Bach invilives
measurcuient of mercsry by neans i all or any of the containars. In
311 these problems you will be prestnted wibtu & wumboer of centainers,
The numbcrs on these containers represent the cajacity of the
containar in milliliters. You will alsc be given a ecard stating the
ameunt of marecury you are to cbtaing

Harc is the first problem, There is an cnpty 29 ml. containcr and
an onpty 3 ml certalner as well as a lorge quantity of morcury iv this
lurge eontniners  You ars to cbiain 20 mi, of wercury. Here is the
cara stating U amount of mereury you arc to obtairn, The mercury is
-t\.b*::zi.:cd in this manner: Fill the 29 ml container, Pour 3 mt. frop
it into the smallar comtainer leaving 26 wmi. cenmaining in the larse
one,  Again £ild the 3 nl. container, Now 23 ml. renmain in £he 1;rae
containar. Ajain £i31 the 3 nml comainer and the required 20 ni, a;-_g
left ir the large container, ‘ihen y-u arce finished; return the
nercury to the stoerage vasscl,

4]

-

This problen can be selved li ihie fuiluwing manner, Fill the 90 =1,
container and then eiply o sufiicicul quantiiy in the 3 mi cw:zt;-.:;n;-rv
loaving 50 ml  9n the lovge eontoiver, Than S411 thy § o '

z leaving L% ml.  Doing this onge Al vive you the '
%

5
£ you will have 40 md, f swicury, e Lle lecpe cont

3
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can alsoe Lo solved by £illing the § @l containor and omplyins it

inte the 59 ni, contalinsr, I8 you de this sevon norce tinss you
311 rave 40 rd. De you understani? If sc here is the next problem.t

The Ss who had & three mimute interval bebweon problong had tledr fine
acecupicd by Tavinz on a five point scale how hunorous ccrtain cortacns wero.

L tine limit of 5§ nin. wzs imposed on each problon, If the § had not
achieved the corroct solution by then, the sot solution was suzgesteds All tho
S8 whe had tha3 9 training nroblens eomaleted at least 5 of the 7 training prubieis
Tproblen 3 to §) withcut any zssistance in the sof naancr.

Regulis and Discussion
The rosults of the 18 sub~gruups aic rrescated in Table ¢ Thore aro
sevcrel pogisible comparisons that ecanbe mades Tt will be rocalled that owr
modiction was that withbrief practice {four training problems) the 8s using
noreury woull cvidence a stronger sot. The results lend some suppurt to this
hypothesis. In ajl of the four compariscins between moroury and watcr rroups with
bricf rractice, the ncrcoury group demenstrated a larger per econt of scb solutions.
By chnanece, the gproeater por ceat of sot rosponsus in the norcury group for all fowr
cuparigons vruld ceour .00 of the time. Thu cdiffcrence between tin: tohal por-
centages % both the ML and Wh gr ups was significant a2t the ,15 lovel, in the
dirccilion obitaincd, The difforence between the nicrcury and water croups waith the
greaber mount of practice {9 traindng probdleas) was alse in the draetion sro-
dictid, iete, the watcr proups chould demenstrote a groater por cent of sob
resyonsese, T fforence between total psrceontages was eignifiecant, in the

hi) dl £a~eer
Airection cbisined, at the =05 level, In threc of the four comparisons the wzbor
roupg execedel th

a
Y

e LCroury roups i verme Cf per cont of sot rosponsos,
b T PN
LS T

The N of 8s in Each Group Sclving problem § in tlo Set Hanner

—r.e

Sot_Sclutions 3ot Soluticns
Group N %

b Groug N Z-

M~00 > £2,5 W00 I 5G4 G
M=33 5 62:5 Wh=33 L 50,00
3H=03 2 26.0 TTL~03 1 1245
=30 3 278 W30 2 2550
Total = 9 FousE 11 38,5
U9=00 2 376 W9~-00 5 5245
G132 L 50.00 W9=33 & e =)
MG~C3 6 75 W9-03 4 5060
M9=-30 i 12.8 Ws-30 5 750

=}
e)

ct
£
) 4
o~

L3.8 22 65,6

osults tend to
predicticons nade by the extinetion hypothesis
hewewer, reveals certain ineoncsi

LR AS  Pry v
in the Forrmletion of the extinchio
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It will be recnllied that Kondlo.,. Greon
#he influenes of @ asod an? cistrivubed ,ractice on :
‘Jot’ ’ml-‘ “011 ',"'L"‘ ~ "UL" 3 .‘..: l'.“' "“‘ﬁ. fhe & 0!‘+1‘.1 S‘:‘i‘ wne Jeﬁmcl‘ LO a Stronb(r

i <l &1, sa%  svame 7 vy o ~e 3
f‘“f:t‘”‘ ander conditions of massed practice cn cxtinetion hypethesis was proposcd

tc “-\V&k—il-l e TCS\‘:‘."’ arad 17\*(\{'&‘*,‘11“‘1 tha with the facts of \L.‘lﬁrql‘ll)dﬁi ;)n. "
practice. ihen it was deciled to investipnte the wrork voprlable in oraer Lo 1es
the oriinction nypothosis it #os thowht wise to nmo'ify the cxperdmental precedure
usea by Kondier, Groonberg nnd Ricimeng Thes

2sc investipators used galvanizca iren

a3 &t - e

containcrs with capn :itior neasure:l in cubie inches ard the COﬁnO(ll‘va- LI aiowin
of which vwas n .nivaul'xto., was dricd white beans, It was t..uu“‘xtﬂtnt the work

variallc "oulc, be nore easily rmnipanccc by the usc of glass oyliixlwa in which

liquicds oI differciat woirhts eoudd be 3 trod.ucou.

It is difficult to know how this nodification in experimental desizn
effeciou the bbhd"iur o~f the §5. whereas Kendler. Greomberr and Riehnan, whose
Ss 21so had 9 troining; problens, report that their nassed and spaced S5 cvidoncaed
T and $2% sct rosponscs rcs,x.ct-;vc’lv on the tost trial, the cquivelont figures
fer the aresent expurinent were 539 and 52%, I howewer, the rosults of thc wieber
and DErCWy [rou.s arc sop: arated, we disc.ver that in the watar rroups 755 of the
nasscl S8 had a set responsc as cory sared vith cnly &t of the spaced Ss, rosults
which cre ;ractically iduatical mth those « £ Kundler, Grecnvarg and 'R“mu..n.

Tiac rolationship was Jiffiront for the mercwry croups; S6E of the sypaeced Ss sulved
£he test problom indirectly while only 312 of the massed group dia likewisc. In
general ik

it ean Lo said that the use of ncreury dejressed the amowit of sct
I'CSPLNSES e

“hv th

¢ relationship reported by I’am;lcr, Greenboerg and Richnan should
ne reflected in the Ss whe used water but not with those 8s who usced seroawry, is
a Jiffiealt, if not Tipossible, quOSoluI‘ Lo anstr.  Gue pussidble onswor, Con-
sistent vtk the extirction hypothesis, is that in the massea nerowry groups the
non=sol respclisus ware eoxtinmished ratmr «.:u‘l;,'
hi’n'tion rraoduced by the manijulation of nm ereury Was mainly lcealized in tre set
regponse, thus woakening its effcctive reaction oicntial, The salie linc of
.,rnl;"‘ is would inply that in thec nmassed wabor grh-up, becausce cf the raiatively
sn1ll ancunt

of work, the sct responsce was not weskened vory rapidly and hence
still maintained a relatively high jlace in the rospense hicrarchy f the Ss at the
tine £ the test prcblen,

and consoquently the work in=

There arce several objecticns to this ¢

Cus
Wore ¢ rrecih wio vwuldd exyoet Lhat tho laassed 1‘*rcur,)

shvuil lomonstratc less scb respunses than the nasscd m.tc. o uup. Thc perceentagces
are Lhg for the massed vercury srour and 31',; for tac nassed watur o up, @ rli T oy
ancc which is nw si-nificant but is in tod

a cirsetion onposite to tact
rl S

1
Sceonlly, if the srceific hysothesis vaich instiiate? this < :un,nt "v Lo

teston ndcqc...u tys 1t would Lo necessary to know nore preciscly the
er cont of sct rospms“b for the mas 7

changes in the
> R aNTE ] ~ + - 3 . B 9
RSl :L,‘ \-*; as the :.uncc:' 2£ draining
SRS B e P o la T P 1 Sy X
trials incrocasc (6 Lailh & PULCLAST i 3

pussible tou liscover whethor the sct
initially fall s:.g,n:.ticg.nuq Lelow th

L nassael watcr
simificantly rise aveve it,

froup anl later

This writcer ovelicves that with aldi
cxtineticn hypothesis in roelakion ket

[{s]

tional Mnowledze the jrecisicn of the
mresent o rincntal wrahlor cin

o) c(\_.,s"..’..-ra‘,-,ly Saotlior Al owouls he etr r - 4 3 e
roved Col : o iuliln Al ull e atomie at the swesent Line de oxiend
S B Lress R of TISeETeh amery S0 aoen s -':u:;,m_n: LI oweclsion ds y
question that at the prescent tine this writor st snswoer in She ne snbive Gecnuse
L reascns which will beconc apprarent in

the lator ”‘)t..t «¥ this m:pnrt.
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fhis vritcr believes that a more raenscnctle cendanation £ the resulis
stons fron the effocts of the 'iffcrences bibween the expurinmental jwocciurc used
in this study as comparcd with that of Kendler, Gruenberg {_i..n(‘; Rict‘n:um. In t.,hcir
study, beans warc uscd as the materinl to Le neasurcd and the vard.us c-;;.mt;;::'mcrs
wors £213ed to the top.  In ocder to aveal the larse amourt oftvgpilla ot w.}lch o
cceurrcd in their stuly, the cylinders in the [xosent sStudy were nut ,i‘ilJ:c:. te the
tops the capacity linc was approciably bolow the top -31? the cylmdcr.. S.mf? "
accuracy was domanled, tie § had to exorciso carc and in Q&any Casue wdb v UAVaLod
to pour the ligui! back and furth until the pwecice zacunt was achicved. Thl18
roguired not only time Lut alse a geed <leal of cencentration tha._t would probably
Jhseurc the conceptualization of the seb mothod, ie.ce, The § woult bedons SC

2 MV Qen.. &

enirossut in filling; the ceuntainers accurately that he woull forgset the ncethed
by which he had s.lved the problon.

The verbal regorts of the Ss o 3
support this analysis. Frogucntly, during the cxpaocinment, a § would, aficr
fiiling a particular containery, stop an. roquost tho E to tell hin which coutainers
he had fillad because he had forgnticns At the end of the exporiment cach £
was asked whethor ho had discovercd a cumion nmethsd in the sclution of the roonlem,
of the 6l S8s who had 9 problems dnd would therefere be expected Lo rauwiter the
sct mcthod which they uscd to solve the training ;roulems, seven Ss saidt they had
net (liscovered any method swel onily one coul! varbslize preeiscly The Whea=2ci
nethods  Only S0% ware able to verbalize any idoa of a set involving all con-
taincrs. This would susgest that the Ss nut possessing the verlal conception of
the sct nethed woull ©e more apt t» solve the test mroblom direetly., This would

1ead one to uxpeet that tho por cent of dircct responcas in the zresent study

would be preator than found in the fendlor, Grcenberg and Richman stuly, As

weviiusly roported,; this difforenss was «biainedy the uroups with 9 trainine
- a £~

pTcblens had 03% sct respenses in the Kendler, Greenberg and Richman sou'y and

enly 554 in the ;rcsunt study. 0ther cvilenco which is consistent with tie intore
fering cffocts jrecise wasuwrwnents nad upon the cstablishing of a set is tlie fact
that ¥resselt, in a personal comwrication, rep:ats that only one of hee LO Ss
was unable to verbalize the #seth sclution after but a fow trojnin: Lroles, In
her exparinent, althouch woter was usel, the containers were £ille? to the top Ly
nwrely <dpping than inte a larze reeejtacle of water. It is also interestin: teo
note that in Traesseltts stuly 708 of her Ss solved the test priblem in the sct

Bpoerinent 2

&ithouph cortain deubts were cast upon the adequacy of the cxperiasrial
precedure used in Expordment 1, these doubts were not sufficiently strong tuo
result in the abendonnent of the eoxjorimentel tochniquee The writer trice? to
(.le\:ixsc new Eperincntal problens utilizing tine same technigue wo cevaluane the
andsuvenese of work upon the dev."opuent and weakenin: of a

= T mental sob. This weoori-
ment replres one such attort,

) The amm of this oxierincnt was essontizily similor teo the previous

i

N . l" 21 vy » - . k3 ¥ & Uuu b:?e,
ey tu ..;omf.gbtz ate that inc;'caso(; work woul:l facilitatce ths cxtinciion of 2
acntal sot, Tt was *houghb that a more direct attack

' _ Was the toaf acx upon the jwoblim involving
actual "extireviun trials mighi produee wositive rcesultse

Bociacntal

LaL el

srorinent. T oamboon Luching Ly G el = g War ot the one uscl in bl fiesd
:‘;‘Ow = :;u GO LuCndng L,;/i:: ArUsians ore uscds  an attompt was noou Lo nnike
9 v O - “Noe weroe 5% oo Elst TN Rgieiiy ey inT e 5 ca o~

5 irouss of 8s Mo were given the test mroblus as hine;enecus as possiliie,



en
?}‘ -

2 Protlen 1 could Lo solved either direcily {a-e; ~l:.:'.r l%rcc:t.,ly \bua«-‘2l£:’,.

& Thase 8s who solved it in @ e2t nanucr Wore Jlsz'ar otle  Problem 2~  wiere :-_‘._‘b'neu

te vpohees the desired seot rosponsc.  These problams were Lest solvesd rz_n the sCo
RANNCT (mly those Ss whbr s lved adl 23 t“;z:.s«. rd>lcr:r3 in Ehg sct m:_:::r x:m:

; sermitted to coneinue the experiment,  Provion &, li¥c thu .L.u.aa problom, hed

[al ks Y
two solutionse Tho i‘unr'r,lm. >f bhls Troblan 'ms to corcen oub those 85 whe nad

- ', R ot}
not succurbcd to the sut, a<C T m-'\/, th.sc S5 who s~lved this protTan dirictly

were ciscarded., Preblans 2 = 12 werc, fur all “rractical purposcs, insuluvlce
T}'\z (e} T ~Y.1 ome

constitutod the extinction yinso of the ox crinent, Prollen 13,
us 0id Prublems 1 and B, hadl tws sclutions and served 2s the test roLblom,

Uy
-
%
g
f-2
&
&
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Twe mrouns of 1088 each wure usete Both (roups ugel watu .er tiic first
six nrchlens, On the sevenith problen and thercaiter, Gr"ug 3% used marecury whiic
cﬁ'u; .+ conmtinucd to use wabtirs To cguate for the pussilility tmt c‘s usir
nareury right, beeause of its munot.ary vhlm_,g e More cars i‘b.l than th s% u.;:{xg )
watar, the wator ugel for the seventh and all succeeling jroulons was CUl-.-r;. : w.::.th
forric chlorcil and 8s were told that this was a scluticn of celloidal fuide T
Ss werc told that thG wonctogy value of the (oll in the roscvolr cylindlr was

Bstimatod to be worth $25,, which was the veluo also assi; oned to tho mereury.s

Resulits and <disuussione

Fabie 3 reporits the results »f the exjerinent.

A thougn this differenee vas not siopificant il was in a Qdrection
cryvsite te the one [redlicted. In order to Hscoever whether Griup M actually
sesed iIn mure work & rocord was nade Uf h~.w. m.ny cines thoe 8s J.n each ;roup
1ifted a filled container unnces su.ril},r during the extinction probiens (9 - 12),
Tt will Le rceslled that these po

-—trea ¥ (9

2

rroblems wore insoluble and econscquently any overt
7 naniipulotions of t‘ze u.dm cuntainers were unnocsssory. The mean nuabers of
5 ]--4 b ngs for Group M was 84k, while Group W had @ mean of 9,9, This difforonce
l:g was significant at the .03 level,

It misht be argued, by oo whe is ineling! &~
myrothesis, tuat the dirceti v of such £ini

findinms i5 consistent vath th
hypothesis,

althou h it was thougnt ll‘.ltlu.x.ly Liat norcwry would
work, ths findings sugmest the reverae nipht be the

caso, Fln+ ﬁnc}g
smack e of debate vhian of theurizing:, Thoy
iopiications of tro W

stinction
'I‘u;.u-._: 1. 1-‘.re

Thgy 1-r‘1nt to the lack of

oG ,c.L..ion the
\.,.ulnc"l-.)n y;othesis L

e il G

ve for the influence of werk yaon the
weakenins of 2 mental oct,

Bxrorinent 3

Inwroduction

In Fxverdient 2, it wag thoustht that +h+ saries f oxtin
i whacn no solution was l,o 3sitle michit not h

ot
: have rovided a sufficicn
test for the coffcets »f the use .2y

[
4
i

3oewym oy b oSy e,
;' (SRS G G 1)
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1—hp‘qe was no nnqc-ﬂ-\-le massure

pi doomdi=cp

3

of the strengih of the set tendency for Groups W
and . nstead 5f having a series of extinction groblems, perhaps & seriss .oi‘
prablms which could be solved either in a sot or dirsct mannar could provice a
more sensitive test of +the strength of &

s¢

y

o
1]

o

the sct tendency, ss it was undorpoing
o weakening, The prescnt expuriment utilized such a procodurce
B
[T
2 Experimental procedurc.
¥ 3 -
1S The procedurc of the prescnt cxpuriment was idenbical t,c'.t 31‘ )
g Fxporiment 2, «xcept for onc modification. InSuead of naving & scrics of in-—
* soiuble cxtinction problms, problams 9 - 12 in this study were capable of being
i, solved cithcr in the sct or the dircct manncre Ec.c h group consisted of i3 S5
g recruited from the clumentary psychology ciasscs of the University Coliecg: of
, New York Undversitye
£
g; Results and discuadions
5 Tahle ), reports the mumber and per cont of sct zolutions for problons
K vy -
§ 9 - 125
- Teble L
;1 NMumbor and Por Cent of Sct Solutiions for Problems 9 - 12
E‘:_
3 Group ¥ group W
-4 Problen N 2 X 2
% 9 10 56 n 61
= 10 30 g6 8 bl
: n 7 59 5 28
‘ -
j % 12 6 33 3 17
' Total 23 16 27 38

Again, thc direction of differencos bo‘-;-wecn grouvps is oppositc Lo that
predicted by the axtinetion hvmothesis, Table L indicates that 678 of Group M
extinguished the mental sct Uy the twelfth problom while A3 of Group W did like~
wisce This diffcrence was not significant (H =2h),

It is of inte ros‘: tc note the rosulis obtaincd on Problerm &, which waa
tne same for Lho Ss in both Expoariments 2 and 3. It will be recallcd that a1l
Ss did tuc initia

ron problems with water and on tho

divided into cither the morcury or watcr (colleidal goid) group. Oniy these 3s
who sclved Problem § in the set manner were purmittod to remain in the cxporiment,
Oon the eighth problaa, 28 of the 38 Ss in the mercury gcoup, cird 28 of the 16 Ss
in the vater group soived it iu the Set mamner, The difforcnce is not significant
{p = +20), but the rind’ng is intaresting

‘ 2 . g in chat it 'gg cets that porhavs wrrcury
nag a morc distracting cffeet on a niontal set than docs 2 gold colored solution.

S-riice Groups M and ¥ had exactly the same cxpericnec prior to woblem 8, thers
saculd be no appreciable diffurencs tetwreen tha per cent of scb T I3ponscs on

cightn proviom tiwy wers

.4)

u\

trte vl
problem 6, If, howevor, we assune that norewry has o nerc dISuI‘\.Ctl 1g offcet upon
the mantal set. than we wiculd cxpecet the per cent of sel soiitions to be
or5.2, what

o v ] AN SRR S N o WA Y BB TS TR

the mercury groups, This is, of ¢
1r, would appear reasonabic to as

DY e
GO

lces {or

occurred in Exper-dincris 2 and 3, and

Pbeﬂ‘h'\+" nr nivrod mn‘l
S e 5 VJA' ‘-

: ~A Qs ey T a A o

S¥e QAZLYASHan 85 suiiscicint! 7 Lo nmake Lhas Tor z’(."'
wbich they were omerating, Of co urse, if this was true, it would s hisk &l
variable of work in owr exporinentsl tochnique 1z badly sonfousded

PR EARGY L0 GLOFN

might have distract
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e Introduction
S._;_

This study 5 Jdesiencd to investigate thic impliecation of t‘ﬁ-'.':'“/Ll").LL.A.OXl
'm‘po"(.hcsw that uendal sobo o2n bo :..t.ﬂrc.cffoct%v\.;._y yigakenea L..c!;-r. eancit S
;agsed p -"’ti(.c. The first tixco cxpcrj.ncuts failed tu previde any signiis
ovidence Lhat increasce work facilitates the oxtinetion of a nmental scte IV
decidued t d2 sune nilot studies to dctornxm yhibher an Q’pcri...-nt 21 sitvation
wther than ene .L.IA"".LViu:' Luching tyre nprobloms swwould alsc provide o t
nassod nrachlce wiould facilitaia tho .n.akcning of a nental sct.
tcchniq':x seleehed was a medificatior of ono usod by Maltzman {r2
anafrais.

3

4

e oKporascntal
‘nvolvirg

's/t—a

Experinentel procodurce

Tventy Ss fron the clementary psychology ciass at University Collcgc cf
New York University were given a series cf 15 anagrans, all pnsqrs.;mg the man
lettor order (54323} and =13 being rood words, The words used wore sugar; hacn,
@Ry, DG, applc, cakgs, prune, oricn, solas, berry, syrup, fudge, salad, |
fruit und gropre Aftar the conole »ion of tac training sories all Ss were givon
15 additinanl cnogrars havmg various letter orders, none of which were 54323,

The wrds i Likdis tcst scries were all ®nature wordaz® daisy, ponds, crock; swangp,

s g A
i p A TR PRI aceew, TR RPN N apasty '(

tulip, brook, siornm, forns, beach, plant. mansy, stems. 1ilac, river and ranche
=
! During training the time interval for 213 Ss botwoen successive anagruns
e was 16 see, Durine the test series Group © ( N :10) was presented with an anagran
s as svon ag thyy had eompleted the preccding e wiile Group 30 (N= ’)} had a tine
intarvel of 30 scc. botween anwirwis: During tho test scorics, tihe Ss were given
0

i,

a time limit of 30 scee % zclve the tent o .g.‘-‘;-.m If thay failad Te do thiz, they
ware glven the next anagram after tine appy .prisz :

The pwrpose «f this C/p(.ri‘. cnt:d lec.gn wns to orcate a mental scet dur-
irng the training serice und then weaken it, by the process of ncn-roinforcaorent,
durin: the test scricse

BT ST YR

results and Jdiscussion,

T len

£ Group O during the test serdes had a moeen of 6.2 failures, whilc

& Group 30 nad a uean of 7.2, This diffurence was not simificant { p:z o10) in
3 the dircetion ovbtaineds It is possible, howevor, that the influence of the
cifference in gpacing wonld dissipote as the tcst serics progressed, I wos,
a cfore

theredors; dccmed to test tm. signif ioancc of Qdifference betwoen che numbor of

1a11wees iron oush trials 2 - L. Tho sicans fo ‘"\uue 0 and 30 were o7 onvi 1.5,
o~ 3 & _— P4
the L..J_gl"“CﬂC\. L uliach was ‘n‘“\"f"l f"‘nt S

Lic the .01 ‘.wu.\. The weans for
trials 2 - 5 werc 1.1 and 1.8, s tho ineans for wricle 2 -« 6 were 1.3 and 2.1

=

& o S p ol =

@ Both of thoesc ~iffuren 05y Wik Lo uZe nf o emeeball hypothisis, wore simificant

g ‘,,h’_!ll le’jO!’lxu ns .OS l(.VCl;

% e 5 ok -r“* 1 -’f‘.fdpx-‘??rad to bo procdsing, It was felt, howover, that scorme

3 < ..-;z\,ts In O eXparinental desicn xistoed, It wewds) oBALLY bo bebtur to hiove

jé ; only onc peognihls nel for the traiaing anamraias.  In ovder 1o Tuccurngt wie

| dox_rcloment )f o ach during tho ur(,l“nn'r suu.g, win ponnible sots wers iacluded;

. a letbur set (51323) and a muaiing sot {Ised Words e _Upc'z quostionpine al L
cuelusion of tlm CXpurinent, it uas fm.x.i that the So £21l drt. theeo sFoups 3
Luose who were aware of both avts and these who wors avaro of only onc 5'3'* V '};‘“
rbars ore tul :;.f.::-.ll -Lr.:~ '1'{;;,: 34 .'v‘-.;,r wiffirenes fn the rolotive siron '5:‘;-.3”"" ‘
these scts but in 0 differineas du exiet, the rosult o]
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Wikl would B¢ to ingreasa the within mroupis variabilityes

gunioral Discussion

he ¥ 1 in this charder werc all dlesimaed to
The Four cxporinents reportud i chay e
tust souw dmpiisations of tho extineticn hypothesis, There is no e DY N
these rcanlts ars ot particularly favcrabie to the cxfmctidn 1;{‘ athe .;:-.;-.:.I
shzuld bo ruadized, however, that hypc uh(..ous andt theoerine ara no c:; auLI ;.
3 ~ 1! 5
fin2l {erm but rathar arc .lcvnlopac. slowly, progressing from CI:{ Lﬂ*evv Sl
to Iror,a. e propositions, The rate uf such cdevelopment is largely :i\-yf Ak uj
the eontributicns ampirical studies can make bto both the sharponing ;.‘ S s
i‘ornnlat.u.n and the levelcpmeont of ciperimental gituaticns capable ¢ prt: ucing
systusatic relati onshmq. In this sunee, thesc gtnlices have beon complite
aaat : e
failuos and the -xtinction hypothesis ramndns the sane crude firmulavion as im
was at, thc Cmb it wna W\n'\enr\ 4, "Vpluiu sno got \f‘ ”YTN"’T:LILC; bal r,aw, Pcr L‘po
Cons ~ 3 TLos J LA i AT orn i - . pi el

a nure i;ﬂgina iva cxpcrincntal approach will succeed in piving were sabstonee to

. .
LG 2Mue

LG Laiuase -t -uu uyp luuua.a.a.

fhere arc other points to censider, Insimple classical conditiuvning the
¢xtineticn grocess requires, after a relatively hiph degree of acreliticoning has
taken place, n substantial marbor of trialse. In thinking behavior therc am.ﬂso
pony othar response tendcnclos .':resunt with relatively streng assceianive values
that the encunt of woeaxeoning, roegquirce! fur the ddaninant respon bu.t-l)u'..uuc‘/ to leose
its pusition im tho rospense hicrarchy, is rolatively 1ittle, Addel to this

factor is thie ability of hunan «rpaaisns with vorbal ecapacitics to esscnbticlly

chan <2 thedr covironmentoi situabion by shifting the vorbal cuces to which they
re I‘bSp\.uule} The combination :f thesc tw: factors niynt resirict t,l.:r) CX=

+..m.+ on recoss to such a narrow rango thot it wwould be excesldindy lfficult to

+ e """‘"""‘“'\T\ﬁﬁ@
Ve vl aew wgwaiees

Tho iroblen fur this witer was o doecd

tinctinn hypothesis or becunc precccupied witii an
mary conflicts, the res:lution depends upeon the a

Zatiolol LGS S ,: the varisu
altwnatives. As the noext chapter will in'iicat:, an arca cf thinkinz behavior
appearcd whica this writer thought wos mire sromisinz, and conseguenily tae

attention of this rescarch progxran was shifted fron the egtincetion Lypetacsis

to the wrbal controt of reotblen selving bohavior,

In ciosint, 2 few romarks ney be mede about thc inplicatiines the
fimdings repcrted in tids chantoer have for an attent to

wicnd contlitvioniny
ﬁmincip-cs te the realn of yroblon b“lVln belavior, P

. wr cone; the coresy of
tadz clanter wall incroase bineir condiciion that cuch an attenpt o o mos to
failurc. Fron iy

pednt of view such a viaw vould be horricly pronasur: These

finlings cugpest that it will probadly mot be possible to si

simply sclcel «awia‘w es
TRizh :;;.:.:t:. In bt oinlitieoning situation ani expuct them to }“ o Sakenk dn
the prob .Lux ~uv:mb situa +1\n. Al extension of ¢

cnaditioning principles to
does att nean the toxtonsion®
cult rathir the extension of rolationshi.s

.;\.:.u...a.. D.«.LVJ.J&,_‘, Lohavior of ceixditis _znlr" vul‘*&hlcs,
cbteined in the condiiionin- TIiTuosl

VR Ile

1 attempt was made to cenmplete a more extensive study uzin: t‘w Tic Jﬁ';‘c:.tior.
“ugfc sted, Sl’lf_’.C the ageriment was bepun near the »nd of &
was only possible to chtain a hetal of 18 56e The rosu

a".,uuu.ly no ¢iriarence between Groups 0 an 30 Quring
X I criment was not continued 2t the berinnis: T R BHAE) A
+
w

’-I
¢r cr

he pricrity giver be the oxparitients ru“frucu in the
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Such wn extension cannot be lene in 2 sinple nindet fashion
2 tpenendous ancunt of work and thought in coorlinsting the indenendent and
'»rendent variables in the c,-..u.ltlomrur situation with indepondent and dejondent
Vﬂrﬁablcs i the problas solving sitmt*:;u, an’ then tcsting whetner the con-
Mbioning jrincizies ave appllcablc to thinking bohavier,

nut rathor requires

oy
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worbal Factors in Concopt Formation Behavior

JLiAe

Tha initin} sxperinont roporied [n thils hap*'cr was designoed to

oy 168

s T TR Tk G P SR
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detormino the influence ths learning of sinple concepls (concepts based on one
s <.

tirmivs attribute) had upon the oarnin—' bz a conpound conecept (concopts tased
PHER () 3tm‘us avisr .u'.'"auo) which involived combinations of simpn r'"ncL;pts. It
was found that semo Ss could not learn a compoumnil (,om.upt cven after they nad

lecrnad the sinplc con cep’os of which it was composud, An explanation of this

phenonaonon was offaed which emphasized the importance of vorbal cues in coneept
Jorna+io n behavior. Tzw ramaining cxporinonts in the chapter suusht to test the
adeguacy of the propeesd hypothosis,

Barinent §
Introduction

The empirical problcm invcsti[,atc.o was a gpecific cno related o crncﬁrf
fornation behavior in a convontional card swrting situstion., It svucht to Cobor=

dnrc the influence the learnin:; of simplce concepts had upen the leurning of come-
pound. ¢cncepts which invelved conbinations of simple concepts. An “xomple of @
sinplc ccncopt would roguire surting a sorics of cards by the coleor of the figures
on thal, Anothar simple cuncept would rt.qulr«, the Be

to gort tho cards accarding
to the size of tho fipurcs, A compound concept woeTd invelve sorting cn bthe basis

of vuth size and coler.,

d tharca2 groups, sach require. tu learn
twu Six""’\‘; concepts auuuuaai‘v’ﬁ.‘{y’; Fol his 3

3 e, ammmcs s mrm o amsmesdeo oY B
& 'v..-vud—l&b i J.D’ un\-u A LUL) WAD 4 Ghyudd v VY
learn the test Cun\ouit, which was a CQE'IFL'““' """""

: while the third group learned neithoer of these
expeetaticon was that the yate of léarm

nins the test concept would be dii“g; vy
rclated tc the mumber of simplc concepts “loarncd which were involved in tha tost
concert,  Since the learning the test concepe dopended upcn the develorwienb of
two specific responsc tcondencies, it would be expc.ct"" that

G STOuUD N pn s ey e ot i o~

AL \.vu\.uyu. Gnu OA Ul AGrCied, Ll oL
the simple eunceptis of which the test concept was c:‘mpcscd, the SSeony Fauy
learned only cne c '

g that revicus training
involving theso response tornvinneies wonld Fasilitate the acquisiticn of the test
concapt, '

Exparinental proccdure.

Male stulents from
+f How York Universite wrorc

e T oAV MiVA W

rcnte The final rosults includsd ©

e elercatary psycholoyy cowrse at Undversity L"Ollt*r'('
e o¥ ware naive as to the nataroe of the experi-
data rom 64 \S.
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tional esrd s.riing veel proscdurce wasz used. The Ss worg

rcquircd T sort tho cerds 3ith resuoet to 2 > up of stimlus cards. —Curreco

espunses weore fcllowed By vho B soying “Ri;;ht," and ineorrect rosponscs were called
m‘lronf* " The imitial form of the N.Y.U, Card Soriing mest was used,
was pattorued after the Wisconsin Card Sorting Tust \2,
rCEpOnSS Sards whicl varicd in t
rﬁnnﬁ‘ln\
Thao fluelgns appeared ¢ a 3 in.
cither 1 in. or 2 in, in height,

...x¢b‘ t,.cs
It copsistel of 32
cragscent, SqUArc aind

]
s

e 2y

oz of four forms (cu'cl e,

i {tlack, grav, vellow and vranerey; and two

squarae card srith the designs thomselves

and four 200
amd Iowny

8.‘ '7~.Sa
5 being

My~
e O

svudics with the same c.xuwur_\,ntgl icsi-n

sslvcly
Sy Vil bvio

N Cunuc.‘.

S desi m were conductel, In bhc
first stwly, throo qrous were reguircd wno lonzn twe simsic LONCG,:hs succ
Th-.“ ;‘) woro sonted Lﬂf 117-1 Tv]‘nj 1'\w in t‘vu—-w S 2 = o d
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compartaents inm the row farthest irom tne 5s were y’acﬁd wo stimilus cards: a

large yellow crescent and a small oblack squars. The respenge cards could be
sorted into two cabegoriss repraccnted by t“mse w0 stimius cerds in four differ-~
ent ways. The basis of suzh sorting would involve four simple COHCf’P’*‘S:' =120
celory shape and tpart-wholu.® Acquisition of th: size LonGepl would be ind
by the § placing the cards having large designs under the large yeliow cre
and smaI].’d.signs under the small black sguars, The colur ¢oncept roequixred
to sort chromatic cards (ycllow and ora.n;,e) under the yellow stimulus card, 2
aclromatic cards (black and gray) under the black suimulus cards The: shape

coneept involved placirxg figures yith cwrved lines (ercscent and circle) undor the

~
o

[ ¢ ]
[¢]
- 6 I

°"?Iﬂ‘.1LUS c,u.m -u.n.u 4hio croscent and placing figurus with "*""'*r:ht lines (square
and briéuplc) vadar tha ::ti..*mlus eard containing the sguarc, This Wpart-wholct

coreept was based upen the idea that a triangle 1s part of a squa:rs. Conscquentiy,
when the 8 was learning this concept, ho was royuired to sort part figurcs \tr*an'--'
and crescont) belew the crescent and whole figures (aguare and circle) below the
SUUlroe

At tho beginning of the exporimeni, ths S waz given the following
instructionss

1T want you to rub each of these cards (pointing to the rosponse deck)
in the eglot bolow ,nr\ cara (pointing to the stimulus cwas) with wivich
you think it beclongs. After you place each card, I will t<ll you
whothar you arc Tisut or W.onge Your object is to zet as many as

possible right. Do you understand? Go zhead and try the first onc,.®

o

e
-
C

itorion of 10 successive gorting responscs,

BThat wsae very good, I vould now like you to try a different problem,
This on~ has a different soluticn,®

In the i“'rst study {rcprosonted by the lotter A, Group 1A learncd the
shaps 2ontepy wes Lhon the oiec concepl; Group 24 anrned the shape eoneept and
then the color concept; whilce Group 3 Lewonod inatlslly the color concepi and

then the #*part-wholco! ccneedi,

Foliowing tne lexzrnicg of the twe simple consepts, the S was told:

That was finc. Now here is a third problem for you to try. how
We Will have Ilour categericg.n

e

Two additional stimwius cards wore added: a large gray triangle apvearing
in tie first compartment of the tray and a srell crange circlce being '\l"cod in the
fourtn compartment. Ss in all three groups were reguircd to learn the same test
concept; a compound concept involving r

ng bubd the shape and gize coucept (for a
schematiz representation of the procadure -;,-f the

pt
first study refor to th: firet
theee columns of Table 3.). Examplas of curreet rosponses would bu os Mllous:
n_rn:pﬂnso c¢ard with a small tlack cr(..‘\.c it would be y placed undor ha smrll orange
cirele booause both are small and have the same shape (the figures arc LOmPosTG N
of curved lincs). & large orar~2 squarce §

should be placcd unacr i lor

s
OU 0T gw dray
triangle, tccausce both are large =2 have straighi, lincs, The cr“'ter"'*: a:?‘{‘m"in*
for the tost concept was alss 10 succossive C(“"I‘Cl"’ r-..;p nscs. e S;l):*c ‘~\- td; ;
;1 six doucks {192 cards) in wiiich uO achicve thc cwiirien of .'_("‘"‘t-. L“’I;'n.-s 1:';?{1,
wag requirod Bocausse of the b "JTIOII oif thu cxperimental scezione )

DT Wt ST 1, Y ST S s wop' er—, &,
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The szeend study (represented by biw letter BY hed a2 sinliar <lesign
and pr“codarﬁ {refor 4o the first theee colurwis of Yo Tixce xoups of
Ss wern roquired tu loarn two simple cuncopts su~:c€, e Group 1X leornca the
Bhapo and size ' concapts, whilo Group 2R lc. zrncl the shape a:xd coJ:cr cg‘. Ti5,
and Group 3B learned the olor and "p::rt-wholc" concepts. The najor -J:_ff_c.rgfxcc
betwoen the first and sccordt study was the nawurce of the test concerwe In tne
socund study the test conce 1,‘ which n'as also a wnpouxu. conserpt, invilved both
the cclor and Wpart-whnlal conccvts- According tc such a concspi; a currcet Sirte
ing of a responsc cerd with a small bl ac}' croscont, would involve placing that
card undcr the stimulus card hav-z.ng a lorge gray triangle, smcc both those ecor:

have achromatic ®coluring,® and both arc Wpurth figures,

fho inclusion of the sccond study in ~ur experimentel dosignwas to
contrecl fur the pessibility that the rate of acquisition in tho first study would
be a fuanction ¢f some goncral offect induced by the learning of tho simple .,cnccpt.s
ratiicr than duc to the spceific interacticn betwoon the simplo concepts and the
test concept. Fer eoxanple, if Greups 1A ond 15 lcarned the test concept nora
rapidly, tner we w.uld attribute such o f£3 ading to somoc gunoral facilitating
effect the learning of the simplc concepos of size a.nd shape nhad upon the learning
of all cgopiund ccn"bpts.' If, on'the other hand, Groups 1A an? 3B learncd the
tost. conezpt most rapidly; wec would aseribe such rosults to the intersction bet-
ween tho sueeessive learning of the simple concept nard the tuest concept

naort
[e 319 il v e

Rasudts and discussion,

e

There were no significant ii‘f -': nees beotwueen Groups 14 and 18
2B, 3A and 35 in the rate of learndng the troining concerts.

The resulte of learning the tesi ¢ - %
presented in Table 1. _iwo af the 8s in Group 3A failed lcarn the
waibnds She 23lotted 152 test .Y.r::u.s. Tiu WOIS 353 e
the eaiculatiuix of both the woean and the a
tneso ture nneuccesaful Sse It was relt o
sinece it Qid not cxogscrate the difreren
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standarsd dovinti <
nat such a procedwre was daefunsible
hetwaen the groups,

(9994
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Group  Training foncoephs Tost Concopt N IPEY Concept Misls © - Rane:
e o S e - A el b7 ~
A Blapey 5ize shaps size 10 1o 23,1 21,2 L5
22 shape, color shape sizc 10 1G LiJh 22,1 1201
34 colorgipart-wnolah shape gize 11 9

9 10L4eS 65,0 17-192

It was deemoed advisable; beecausn of tho nroeblen raised by the twon
saeraai™) Ss S - K SRR LN =4 3 ata
weucessslul 88 in Group 34 28 well as the leres A1fforonsca botwoon the varianc:s
of Graun W and Ll Atk ) (3 s ous o S o
L LTAUD Ca QNG WIS SUner Lun gEoups; $o use a simple nern-parsmatric test to
- M P ST g X R Fal & ~ 3
evaluate the sigaificance of tho 2iffircrosy Lotwoen the varicus caperimental
YN Y VS ey 1 3 ] 3} LS N :
groupd. U tests (1) ) reveaield that the ifferencos betweon Groups 1) and 20, 2
vt T I T T T I (- Sue o oma Ao : = . i iy
bt __65 o ,,_;5.““ Q3 o WRL T' LiGiive 7'&2 —J."': 'u'i;'.v-u u.g N U:ﬂc*‘ta&“‘.i }U})bvu\_‘ 2"3 \lJ
il . oW 2 RSN
[VISTO NP Vg o and 4on lovols, LA 1 - Y ey - R
S D d‘““ probability :f throe ermparison ; predueing
CAanNCe oLl signirnicant dilforconces bG"OTi'\ ‘-"..u o= .'..C'."Cl, dg 28 fwa
$028 Lwa G
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mable 6 reperts the data of the sccanu study, Oray cisht ¢
in tris stu’y werce capabic of solving the tost conceps within tho :.1]{..
of %rials, The *msults. boviver, W 8ug r'usb a trend; tnc per oo

~
2y o
+
]

tiic 3L Ss
t

.

Y Treil X
e 22 P EISHER,

TR e A SRR R ftp v PO M AT

] mncept, as woll as the unbor of trials r.-
the tost concept, as

vy By : =
i [S) Y Vi i L el S
| Ss to rcach a cr;t,rion of learniny, appers t: o related tu the mmt, of sinple

2]
R P R S ~ . + 1wl ) mee Tl bcf;‘n lc,‘_z‘ne.’
Coneobs copromeiste to the toet f‘--’\f‘ et which had lcusly le

o

Tablo &

Mcan Murbor o Trisis Required to Attain Test Concopt —- Sccond Stuly

N Solv= . Mean Trials of
'£:~" Test Ss Solving
Croup Training Concepts Test_Concept N Concopt Tost Concept Rance

pa;] shanc, size color #lipart-wiols? 10 Y 167,40 -
) shape, coloy color + dpart—wholo 11 3 89,0 A7=130
3B colur, "part-whole! color @ Ppart~whole® 10 L 7Tl 25-106

The results of both stu'iecs appear to be, in 2 cceneral way, consistont
with the prediction mads that the rate of lenrning the test, mnc-'xl'-t wild be

dirvetly related tu whe number of simple conecpts apiropricie Lo bhv L .8t cuice;ty,
=y

Py i > 3 DUCTINT AT |
51510 1 AN e ada it Lirst ""'""“ )

Y ic vory dafinito and si n.‘.f-c“.nu ;\.1«'.1-'
tionship s obtair.o\‘;; the croup 14 w’h_..ch hac learncd both of the simplc concepts
”~ —
Sy

cmansl )l Anve A,

'~.'tt WE S0 ..Ayvou\.s G TAN sats 2 tho toat coneo; ‘t nora

rapidly than

[A 4
\111 the :;'*up had .zarned only one »f the s:L«mh&.nt simle cencepts

: ¢ this latter p;t'm,q: _(A in turn, thqquC'i the test cuneopt novae <.2;-’1"‘k1:y than

‘ r.‘.id the mroup 38, which _l.e. rned noeither of he ap ‘)ruprum sluple cuncepts, Tho
results of the second stuly failed to show tuc sanc sirnificant diffurcices, seom
ingly beean

ausc: such a larne per cent of the Ss failced 6 acquars thc tost concopt,

reoulis is consistent, however, with the ariginel lypothesis. It

ho rate of learning of these Ss whoe ddd solve the t(-s‘l‘ canc;‘.t
apucared to b __irncf]y related to the numbor™of approcpriate sinple concepts that

has. boon Learngids The data <f the socond study ‘.slao susgestea that the per ccnt
of Ss sclviug the tist concept viirthin t}' lott,cl

trinls wag related (o Liw nunber
of ”\';:*rn:\r"\n.‘.\. sinmplo concopts that had

12d beon lox ned,
. ) . Tnere are .;Gveru interrelatod problos rads
inflicaticns of which are particulsrly relovant to the
theory and concept f. :rmauun bchavior, The fivst of th
between tie rosulis of Growss la and 38, It will bo r

IR T PN
wore treatod :.:Lm:]’u"u,'; they wers initially trained o
were 108G

4 by the datu, the
clationship between S=-R

se is tlc discrepancy
2llcd thab thuse two groups

n tws sirmple concepts anl then

ac
~
-

\) ('}

~A,

i lzarm o G amnd goncegt comnosed of l.ohb e sinple ccuccents on
which v hal buon traincd. The rosulis :'_u..w;. te that, wherzas ull t..u, Ss in
Groun 14 2 te ledrs: their 2cnpount co nccl.t, cnly four of the 10 8% in
Sraoup ceassfule An  lysis of this ddiesercianey podiss to . the
asic ilsne in hnean

1 2 cencept fornation behavicr .,

The rcsults "f vy up jB

Trate that tpastery® of tac sinplc
it

Cl“l]C(-tptS
he coup ,unu cencept,  If S

If S corn loenrn
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shonll, be romebored that when a 8 was Jearning a admple ccch-g.:b, he vns ru,ciuu-cd
tu suri the rosg carls inte oRly ter cate;rric3. It woeuld bo pussidble {or a
J . ‘4 L - xdu--l-u ﬁ [ ol \O'm" (ad + ‘ *' {-" -
8 tc surt the cards apxarorlauuy w*tuvuu Jdgeovering tho rationale fir Liag

correet s r+1_r~r~ rocedurce ooF ~}:'::'““1h, in golving tho “'m*t.mw‘i.u.u-i coneet, a
8 by rote munory conld loorn thab he sh uld place 21l cresconts and triancles
Eﬁ.i-vw tho lur;;e yelicw ercscent stirmlus card and all squares and :.:_rc;.w welow
the small black squere stimulus cords although such bohavior resul t‘f‘ in tho K5
succesaful coupletion of the initial phosc £ the exparinent, it fails tu rowd
those verbal cucs (part figures vs. whole fi Lures) which rreatly facilitate the
acquisitivi: ui Vho tese coacept,

R Y

; point s wusl Lie assceiatlons

Thoe cssential implication of &b =
wnlariying the process of concept formation in & card s.riing; test ars ...:t. o1ct.,r\.v..
the cords and bha sorting responss but rather notwoen the cards an’ sume vorlal
response to thom which, in twn, serves as a cuc for the surtin: resgonse, Cur

contontion is that .rh@n the bs of @roup 1A learned the sinrlc .,”Jncu‘,ts of shape
o these - -1 AL PR

and Sl&t..s thOJ werc atlc to '-""'r, ¢ uuu\.kvuw GQiiilTrenecs, anl tnesc
verbalizatmns soe-vod as cuas wh ich facilitated the acquisit

ition of tho test cone
ceyte  although 1t was jrobably casy for the Ss in Group 3B Lo verbalize the
conceptual cifforences vetween the rusponse cards when Jearniny thy _.;a;.‘u.:p‘.fc cuncept
cf ooler, it wos oxtrcz:.c].y difficult for these Ss to conceptualize the diffurcnces

Letween bhic Fosponse cards whon sarted con the basis of the Wpart-wholot coneelt,

It would soan that a .rlangic, sspecially thc equilatcral tr -dangle ithich
appeared on the cnrds uscd in this cx2 criucnt, is unable, for most Ss, tc instirate
the idea that it is part of a squaracs

-

The cmphasis on the mrortanc; gf ¥
i

verbal cucs is awib, of cuursa, all
[ R T U B coEhe womemivntsas L A v oowciviont ol
OL.K.'V\A s e \4. L uD "\A& \a \‘uuuv.n.\nuau L\ld.‘xvvaA- £ wiet Werp 2o I AW Al\ ks Visw wav, we aa e
scagion. As is so ofter the case, nany of the Sz warc fuun' ‘e bs snazin’ly

inarti quate; this can undoubted? bc attrils

itutcd in part to Jdefccus in our
quesiionse 1.cir replics, however, 4ic sug ozt .n.ne interestin; rcliatisnships,
whe Sg in Sroup 1A were able to verbalize the reticnalc of thoir card sorbing
aftor hav:'m" learned the tost concepte Most of

Yhem werc able o CA‘.!‘LSS ticm=
sclves in torms of the abstract mineiplos, il.c., the difiwroncus Loelween the
four eatersries vos on the basi" ui‘ vhe comuinztion of Toth the gize and sna_.e
facters. Thc remaining Ss o themscelvos in a sonewnat ricre concreie ‘)
fashion, describinz s*:c».i.f‘lm :Lv unleelyin; foatweaes of their sorting

"f

H

procedurey

re -

This ixmbility Lo
probavly the prma.rv
the initial thasc »f

wriangie as a part of the squars was

he lcarning of the Wparieunciel concept during

.._-p_»-_g

i nt roequir ¢ a large numbor of trials, The nmeon
wwabar of trials rnqun.r L to ch:ch‘.. the critericn of leoarain; the simplo Wparte

H . H -~ e T 4 4 3 = S T m———— - .
whole® concat Wag L35 as comparad to 5,7; 040, and 20,6 for the sinpic conceyis
of cclur; shape ane sizc. These s

iwoans, 'f siaould be noted, arc based unen tho
rosulits Jf 21l three  roups in cach stuly,

: The shape concest was alaavs leavned
initiclly while the lvarnin: of the =zize and jart-whole eoneert always followss
the acquisitinn of a previcus simple conoert, The cclor concept wms learncd first
. .~ 3

in Groups Z4 and 2B, and was the scc.ond

i siipla conceopt to be learnad in Groups
b and 3Re
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. Y7 s . ey oot fn ) loyr::
: Cafe, Memell figuros with amall figures, round fijurcs With rowi. Dioures, iorge

el f
£ii-urcs with Lax T3t fi =
z trwsted with hhis were tro vorbal epUrts sces ml Ss in Growp 3. Tes
bR 5D the 8s ware prastienlly incuhurant, be-n" Wb ‘c Lo apor anscusly jrovide any

.s.aicn‘.'f basis fur their correct surting bcr\avu:r. upen f ‘cum guostionin:, it

. pnar,.. thot thesc 8s wers scrting tre cards cwrn.qt"‘ by resy \n"n; chan
a.)euram ievol to the differences in eclor Lut apocifically to
i form, i.¢., these 85 loarnod to plase achronetic wros ccnts an:!
£ caterory, chromati€ croseonis and tminmglos f.’."a snobhor, edle .
b circles in another, «nd chrsaatic squares an! circles ina feuriii catc, orye

’thou';h beine able e ceneeptualize tho Jif furonces votivecn the achromotic and
matie cards, thov werc »mablu to verbalize the aifforonsos bictween the vsm.sA
canw.:.;;.;n sert fijures and whole figuruse This type of sclutdion, whicn is based

ey

vpon o cowbinatiosn of voth abstract and speclﬁc featurce was the nost commcn e

e e

rwcrteu. throurhiout  the sccond stuly. Only cne of the ciht successfvl Ss (a
2 S in Grouwp Ja ) was able to give a cleor stateneny of whe abstract, princizles which
suided his soriingg behavicr,

i el

)

Tho importancs of worbal cues in concopt formation is nicely illustrates
aith:ush net claboeratad, by Oe'.eas and Underwocd {13 Jo  Thoy used
X9 o

2 > s
cnt guuctrieal forus of threc sizes and shates, Sizc ant shode wora

55, whils the form was drrclevant, This resulied in a ta
neepts, oach beins & different conbirnation ¢f size and shade, It
cencepte based on smnll and Jarge geonetrical form wore losencd nore
hicse based on ncdium size fi{;uros. ’rhey attributed those rcsulis
produced by stirmlus ceneralizations

i

SLAZ EA 1T

"In lcarning ¢oncepis «f medium size, sencraliizing tendencics from
beth the si:ad1 and larpe figures could inteefurc, Bub, in learning
the concepts based on small firures, scneralilzing tendeneios wouldl be
nmaxinnl from the nediumesize fiures, Lutbt minimsl as ropords the large
beecausc «f their groeater didistancen alien: thc sizc

stay - the sizc dinuncion,
Likwrise, in lecarning tho concepts vassd on large £z 1438, intarforence
azain shoul?l be naximal from the metivnmesize Lisures bLub rinimal fra:
tiwe smallen Pe 1i6),

e ssuc lino of r2aso nm, should apply to
..:h-vrg’ frozr andt Hlaeio

aiy difference irn the
the loar 1"!_.(

concaerie involving: the three shales
) alonyg ohe bri"nmc*s'# dim or-mon. "Chcru wa'sn-'b, hvwnvcr,
speca of e '.x‘niuy_, these coucy; lbbg T digcresan:y
«f concepts based om gize as compared wibthh Lol htnuss uo
our anajysis wid be Que vo the

\
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difforencas in the vae il e Shpeie ek

_ Jrotducel by

¥ the stiauli, In the case cf size, cne loos not initially xwa,u...i v tho size
timension with the verbzd rosponses of lar:e, relium and suall. One has ue iearn

‘; that therce are thrcee sizes before these d\_sczupf ive terns can be atiached, Ti is

2 (hi‘ ing tnhie laarniny: of the (..)\.Lub"x:vu of three sizes that the intericrin;: eifucts

sE stimalus gencralization are produccds  In the case of shade. hurever, the §

has aviilable from vhe vary bepinnin three vorbal responsee {white, meay and™

: =h e ) v e

H b}”;c, which diffwrentuaie ti threo p;m > oen o hho ‘wwfn*ress dinmension, Cone

5 soqusntly, wha wring cffocts on the sray censepis arising from the stizulus
ronacrzidgstion 4 X NI anTt os mdaod Sdern b Avmovsand A Y
[ e SO E T | ...:,.....,.‘ oo v -—4:\4 85y CpTlx Vs uy WO CUCIIGUL, n, VI idia €L .‘.-—-v‘ Lhor 4} e
three distinciive words inhibit the crprwsi on cf stlnulus veneraiization hased

+ upon prvsical similarity, 28 was found to Lo the case 31 the s

: £ study by Kuenne (),
Ow puint can by gurmmed wp by sayin: that if Osocas an,; U'l:’nrwn ) el

sh-:;::.es B Ty .}"atn:r.than white, gray an' hlack, they would alse have
clizdtion cifcets during the Iczwndns f coneents hasod

S3800 %Y
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found ¢ onope-
N 2iffironces in shale,
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Rotarnin: toe the results of our own stadly, it nirht Le aryuad that cur
analysis i %he liscrepancy vetween the ~esalts of Groups L and 3B ay U Lre

than that thu Ss in Group 1A were able to perceive the necessary rclati.'msh'.ls
-~ *

whiio mcst of The Ss in Group 38 were unaivla +o Qo this. We belicve that auch n_,,
ar,waentt is n'\t entirely justific’, Our cmpnesis nas been on responge (r AT ThigH
mes which scrve to mediate formation of the a..,,r.:;.\.rlato cad s.rting r USPONSUS,
éuch an analyais points to whot we beliove ore lasic mecnunisn as:,:c.u. as %?te-
rm:-.tinr: thinking bonavior and single ssocianivc. loarning, rathor than creazing

2 hiztus botwoen thw WO, as i3 gusbumsiy vy —votaiing o tereontioneof- )
n.sauicn.ahip" oricntotion. In addition to ﬂus, our analysi. Jduss not fqu;_.u*?
that the 2 \roprlate rc.a.auonaxu.;:s be percoived for the concept to be aw:nrum.;.

JO QTS o FhYR 1<., it would be our pucss winab tho ptzr cont of 8s solving the toest

coneept wrulc inercasc by eonditioning the trianglo and Crescent to a cmx,on ‘
nosense eyilable, Su‘n 2 nroeodure would provide A common verbal e hlc*'x shoadd
facilitate in the acquisition of tne test concept, cven thouyg. it would not
omrhagize the ides that a wiangle is vare of a square.

Let us now consider the sinnificant (iffcerences found betwzen the

throe oooups in the first stuly, Our analysis woull sugiest that tho oadvantacc
dorived fronm the ceguisiticn of the appropriet: sinple concepts lid nit sten fron

i
J {5 2Ne’
tihe nere ropetition of eorrect s rting respenses, Lut rather from the oppertunity
the dnitiad trnmin.r; rovided for the apuro;riate verbal responses to becone
dominant and therely facilitate the acguisiion of the test conce te Escentially
thie yrelininary training, iavolving the appropricte simple cencegts, nivlifics
thc cuc situation rathcar than strongthening markedly any particuiar rusponse
teniency. Unlike a simple cemditionin:: situation; in which the conliti-ning trials
inerunge the nabitn strometh bobwoon tho conditioned stirmlus and bne eciiiitisned
»esponse, the majer cffect of the teainine triais in the prescnt stuldy is to
deternine whal, verbal cucs sholl be dendrant zi thoe beginning of the tost triale

This —oint was barne cut tc saie cxtent Ly the cawments of tice S

<«

Lolicwin: the "cnp‘f"*'mn af their cxtarisonbal scssion, The nost comnon intro-
3ective repert f the bs in Group 1A wikn cseribing the pationale of their
correct sorting proceiure for tho tost conccut was tiic simple statement I the
abstract ru.l‘.,tlonsh:Lra invelyed (size and sha wi)e The most coummon roport of the
Ss in Greoup &L, which had onl; lotxrned one r_,:ch) of the apprepricte amll
Tonecupts, Wis a mare specific doscripbion oven thoush some absiract m'!tm-;s
were mertioned, an example of this tyc of report is one in whicn the S catezori-

zgQ tha proups as large squares and 1a.r~c trimu e I8 Lar"c circles
cr-:s-?-.‘.nts,- cte The msct common roport i the bs in whe
that it had f=3%0d fo specily o wps
1 nt -

dotatet their Jruxr Tesponse,

and I'u' e
nird group vas vacue in

s 3 Yy
CLLIL W o-ur.u. menner it ovorbLol ouees whhoh

4 basic jriblen raiscd Ly the [resont ‘"‘.‘ululuu, pul, untortuncboly not
answered by them, is rolatcu Lo the quusr,lon of amother mbe Iactors whieh
mfwmcu the rapidizy of acquisiticn of compcurdd ceneepts (such as tra ining on

o eoneepts) also infiuence the »ar cont of Ss aor“-n" the comporund cencovt,
a from owr tvic studies vould suppmost this is se¢ sincc in the initial study
-y *'-m Se Wwho failed b s lve the tcat concoept wore in the aroun thot had no
S . tner iatowz that
2in m.* ~n tne arvronrdade zimsle cuncoits while in the sccond study tiic er cont
oi sclvers in each grov was dircctly related to thie numbes of ap,coiristc ol
i N : . e ; 2 .- . X FoIs Mas | U V3 W) v-‘tr-ﬁ\‘
econercha loarned, f_m‘: ni-ht :1-._,_:, ‘m\mvcr, that the trainins «n asnroerini.
» - Yy e PR L P o 4 ~ 1
3 L. L’.)IT(’L ts log th, wifoet of hastening Lhe appesrante of ths a.prepriate
vl ..\-JL rc'wl‘ enses Lut A8 widimibed tiae was afforlel <5 #10 Ss tha g

Sere of
.-.’; heo unreiated to C”E 1_;, ] of _rn'l -—\ﬂv}ar}

v
seavw

S '-:"““ln:;:. Our falin;s cive
i A R S VR :

i i 3 oan Go \'u.l./ 1iBh \.u Lircinin on
Yy \v-, [ = i ¥
.:,m. m«, .,3._7] ¢ concei! ,a; whe were unable to solve Hhe tosh cornee boarithin tha
ailobued tricls woere abic So SUA Ve Lhe Lash eonce o wibh addityonnl ;-r-j_"'i e
5 N RN T -~ lixg ‘ PR
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trearotical problun invelved in this

ws whevhor vhe traioing on apnrop-

~iate -.s.'uu;u,c concupts narcly hastens LTDG of the appririatce vnru""

_ . . PR Y e e e - LARE R i) e
reoepenses, assuming that it is within one w L-u:\.t. dre, or wnethar Tl training
tgolocts out! the anyrcpriate voerbal N_'bhux 5i: which unidey cther training conditicns
nirht not oceur,

{rax .nljem of tie present Qata, with its major amphagis on the

cue
situaticn being rlifiel as a functlr‘n of training, has cartain cindicritics 1o
Gubhrieis (3 ) treatimont o1 onditvicning phencmcna. This duos not nean nucessarily
Ly '.)lﬂy @ -.::dn 110 Sonbap u.;vd VV.{..'.:-:;....-.;..;." t:..:'u::;; el
ES .

bk oas Tists, o applicalle
b Tunan thlm'a.nL Lonaviar, The stirmlus situation is an im srtant vorianic

all S-R theuries, whether they Ye comittcd to a single trial assgociativ
prineipic or to o habit gr::vf‘r;,h 1;1'~inci;.1<.3. 3
the habit jrowth peinciple it ean be sail n the
'-‘-roscnt stuf’y are not now associaticnms with zoro or rolatively weak Labit sfren this
bub instead are estatlished assoeintione A +h their halit strengths aproaching r
having; approached their asymptotce valucs. Tie esscntizl conlition fur trhe ce-
guisition £ the test senoapts is that She rolovant assoclations Leecci:z louinant in
thcir conictitisn with tho irrelevant assuciaticnse This cemes about Dy raid

shifting in tho dominant pueiticn in respeonsc niorarchy bacausc £ the alunwest )

equal strenzth of the cumpeting associations invelvin~ the various varbol rospenscse

Within a theorctical frojenrerk izw‘v-lv"lnr_;
that tho ncr assuveiations involv..

Experinent 6

In the jrevicus excerinent on snalysis of hwaan concert
hehari 100 Wwas suctites %

B srmvmios 4= (4 ek
ConCILY JOTNI VA

opested involving o ssquence of twn S=R assuciationse. In the first
connectiocnt tho stimulus would rejpresers: the test cards
e

whilc the res ponse Yo wid
refir o the wverbal (usually subvocal) vospons

SON3US 'ua."U to
sccond woald 2 e;-resm.t the voarbal cue pro luc‘ea"ESy the procct._)_n. rcesponse while
the roesponse wmld refer te the vvart cand sorting tehavior,

The ;

b e b2 2P sTeem o Llaem
(VST Vi3 3 s irmadua of g ind

resent exparinent atteansts te cevaiuate Lhe aloguacy of this tyre
analysis when a'“'llc:‘. 1o &

a cormparisen between a revorsel al none
~ e S e ke o
\a~_~x;vu: o 4 \u. A.u.u;ull UGS Ve VUl oivedl G

ZESwLLoll 1s i,‘;-::_t
7 t will Do faeilitated whon the G pXORL1ATS v

orial cuss &
aosis weuld redict that revorsal sh :Lft would Lg nere ra
This wcu.ul folilow beecause at the besinning

ar

P
B A 3
G LiiC T

l

i

versal.
ate verlal cucs are Joininant; they wre tercly ecnncected to tho
e rcsp nscs,  This condition of having the apirepriate verbal cucs
would not provail for the conlition of nonreversal shift, At the
£ the h.-nrcif arsal shift the verbal cuss Jooinart are blhose roiobol te
sunecp b which Iz; of nocessity, 2ifferent fram the sceond te-be~lcarned
concoevrt.
Exyorinental ;rocedura,
The cxperinentnl desin is cooresentad in tho foljuwring 2 @ & 4diTa,

Tablic 7
ie Heoresentation of Experinental Desizn
Second Cenceyt

Reverse A Eﬂverse B
{

!

!

oy Conesoh

o)
’

fo
5,




-

-

e Lt L L3y %

qFawa r

£,

PER R AR )]

4 . et g Y M UL G 8] a4

R YD R 2RS0TV SINT Y L AR I AR

The N.T.U. Card Sorting Tesh, Form 3, was used. It is & :far,hf;-r comples
test and nesd not be described here, The reason for }Lg f:ompi.gx.ity is that our y
supply of Ss was exhausted ald we were forced to use Ss Wwii0 had expemfrfce w:'n:h _-mne
initial fofm of the N.Y.U. Card Sorting Tost. Censeguently a card soriing tesi, 33

[ =3

ynlike Form 1 as possiblie, was The two concepts used can be represented
by the lotturs A and Be
oo stimulus cerds were used. Haii of the S8 {8 total of LO) initially

=)

Concept A while the other nalf learncd Cuncept B. Half of cach oi thes

o 4 ; it 3 w3 . AT
groups thon learnce the reversc of Concept 4, ghile the remainder 1carn<.:cl Lhe

re Concept Be The Ss were nct informed that, a shift from the first concept
to aucLlics conceni would be made,

Results and Discussion,

ccording to our analysis, tho combined roups i and 4 (sreversal shifts)
should.l2aen V" sccond concepts mare rapidly than the combined Groups 2 and 3, The
rosults ohtzinod ware in that direction and also significant (p2 +0l). Unfortun-
atcly, there was a diffireonce between wno groups in the rate of acquisit

sizion of the
irst concept in favor of Group 1 over Group Z, aua Group L over Group 3, The Ss

arc randomly assigned and conscquently this difference in the rate of learning
he first concept was purcly a functicn of chaice. The rozult, however, is that
uch a chonce difference in the loarning ef the first concept invalidatos dhe
sigrificaut difference obtzined im the learning of tho

) of 3{ 4§
p‘

5

Y2

sccond concepl.
Exporimoent T
During tho ivime bthoe data from the wreceding cxporidinent was colliccted
Buss reported {1 ) that in human concept formation izarning a reversal shift
cceurred at o more rapid rate than did a nonveversal shift.
consiectent with our proediction. Buss, however,

2

Such 2 finding was

accounted for nis obtained
results in tuas of partinl rednforcoment ond a roinforooment=inhibition thoory
of di

iscrimination i1carninga

Tne present experiment was similay to Expordment & dn cits abibompt to
compars the offccts of reversal shift with nonreversal shift in concept formation
lcornings An experimental modification was introduced which had z2s ite aim on
evaluation of the relative merits of the cxplanations offured by Bust, as comparcd
to ouru; Lo account for the

18N
¢ supcriority of a reversal shiftv cver 2 nonrev rsal
shift,

EXperiucnbial procedurc,

This expariment; at the time of writing, ha:

' N 55 nod Lech compieted, vut
the rusulis are so definitc thet it was deeided to roverit the Anta of the initial
n - B % 2 4n f tha in

49 88. Thesc Ss wars from Lhe clementory

8 i ¥ PSychology course of Imivirsiiy Colloge
of Wew York University.

The H,Y.U. Card Sorting Test, Form 2, was uscd, This 4o
to Furm 1 (a deseription of which appears in the report of EBxmovime
that 2 T = shaped furm sme substituted for the triancle. and red we
for thc orange eolor. The tunm stin g ¢ iscd wore not 3 , i

g . i twn s e carde uscd wore no ontticnal writh any of
vhe response cards., Thoy wore a small dark orasr «113r ‘-n t*ldbuf aglles R
p,-\l.,t-,,;n,}. B (034 LS BE LAy © pPs¢ and a lao
onbagor

is siaidar

(4 [ “ -
Lv1C FEY M s ~ L3 Y N ~
Smitias et bR grps of 24 8s each, (roup 8 lcarred
ti43%y tho shapd concoph: all i il S mme e . -
e BHS SRARG BURCOPL: &1l W = shisod And squars fgurcs hoad o ho placed

o LA O8 1 rer A S et AR T




T A

R ¢

s gak F P
i 1P EA R 96 (RIS TR Y Ay TV MR AT § ) O e P E T ARTEE L £

225 40

s N e 2 MR ST KRNI § LI DS TR ST SIS 11 B 1 G ATy O P s

e T A M T B WA S W AW | Rl LIRS 0L

under +ho JaTgs orange pentagon, and all circies and arascent figt-l'l~'~' WO Tes
3 ¢ s:rbud belew the snell dark groy cllipses Group € inidially learned

¢ .
on all goay and plack figurcs had tc¢ be pleced belew the wnall
1lipse widle ail rod and yellow figures wore roeguirca Lo e sorted
arac oprange ponbagoen.

2]

0
'U *
o+ ¢

e

Alter *euchmg a critorion of 15 suceassivy currect ruspoiipus i She
rot coneept; half £ the Ss in cach group woere required to learn the reverse of
t?o shape mncept, ("curved shapes" under the pontagon and "strur”m shapes! un&.c.r
he olliy ov..), whilec the romaindar had t¢ learn *the »cvarss of the coitw concgyid
(c ronatic figures undoer the gray ¢llipse ana aclruletic figures below the vrange
pintagon), 'T'he groups were equa‘ood ir. tarms of their puerfuriance on thc first
concepte The learning of the revorse concepts will be refeorred to as thc sceovad
concepte Table 8 represents the experimental design.

Table &

Schenatic nReprescntation of Expoerimenial Deo=ign

Second foncept

[ &)

Reverse Sbape  Reverse Color

i h T *

. Group S=R5 Goup S—RE
First Shape sl B, :
Concerpt N (N =12) (N = 12)
Group C-RS Grouvp C=RC
Colar (v = 12} (N ®12)

Both Buss and this vritor would expect &roups C=it8 and S-RC 1o dermone
strate slower learning than Groups 3-R8 and C=RC. Buss wicwdt! cxpsect this event to
nccur on the basis of a reinfuresmenteinhibiticn thonyy witb a principle of partizl

1_
reinforcernent 2dded vhile this writwee .voa].cz predicy 1T on the ag s‘..'.:*;“:l' n uuhb the
AP OFR priatc verbod cowes arg duninant for the latiter twe mroups at the beginniag

L{ giuc lcorning - f the socond concont.

Lecording tu Busst analysis, the Ss in the nonreversal siifts {Groups
C-ES and S=RC) w:nld reeceive partial rcinfc reament vhen rosponding :.furmb the
lcarning of the second eoncept in the manme which had beon eoxrrect £ r thie first
cunecpt, Fur cxample, placing a yolliw oroscont undar tho Larpge - ange puentogon
gtimiius card would be a ¢correct roswase i‘f)r o O an Group (RS luring: the lcorning
of the first ccncopte It would dso Bu a corred® response for the saue S during
the learning =f the second consest. This portial roinforecenent; ace riing to Buss
wald surve to iaintain the culor cor Sup and tius retard the learning o f the
roverse snapn concepta F\r the roversel shifd ni GwRC and S~ RS}
there weuld be ne roelnd: rimineticn lex u_.qg Lo ausly, 1.Cay
respenses wihdich woya o r:".ct t.l‘;?:':-.,“!g t:'.c rearning of the frst concert wuld be
100% nonercinforced durang tho Iearnity: oL Tnc szeond ooncent,

Lt bue rotabive merivs of Busst formulation i) that
ry b devise sone oxperirienial, W-ob,-:-q
o Come WAk, wr Wi fuetls of jertial roindiveorent.  This wos accondiisiod by

the _.“osu‘x*
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using a 16 rcspunse eard deck at the beg irning oI tae lqa?.n.ing_ sf the second
H concaphe ALY responsce ca.ru;, thu cvrrcct sorbing of whach woulc be the sz fox
I % Lhe Ss in She nonreversal shidft gr.oups £ both the £ firat and second Cuneeus,
'\/: warc ransvads  Consoguent L, s uurln:‘ the mlt 21 loarning of the sccond cuncepty.
i 3 the Ss of both the roversal and nenvevorsal sihllt groupgs ware undor zoilg 1005

ncn=reinforcenent ot the cenaeni ..,.a:rned TCVi 181V,

} 7 the loarning < the second concept, the Ss in 2ll croups used

During the leny by

: this 16 card dszk until they roeached a crlt,erirn >f 10 succeseive correct resyenses,
Viith this modified deck iy

Lhe correct respenues ir both the revarsce shape and
reverse size concopts were the same and hence it was necessary to re-introduce the
provicusly disearicd 16 cards in order to cnnparc fho offects ~f rovursal shift
Wwith tiw scircvarsal shift. The eriterion of learning with the 32 card dcck wns
15 successive corrach responsess
Fellowing “he learning of the sccond concept, nalf of cach mruup
loaraad the shape concept while the other half learned the colur cuneedt.,  Jic will
rc"trlct our analysis to f-m_r najor groups differing in tarms of the seconl and
thiré conc ,,wa m.h‘y learneds  The fuur rouls will be desismated as foilous
Groups RC-C, RC=S, RS=S, RS=C, The leticrs preceling the hyphen reler oo the cceomt
“conecpt, while the letter foll awiiig the hyouen rafers to the third conessts In
the leorr’r; of the third cuncept, the ontirs 32 cards wire uscd.

&

R
PO Up———P T L TR RPN

K&

v

Roeulds ant discussion,

; Since both the roversai and nonreveascl cproups had sufforcl 1008 none
13 roinforcencat of the corrcct response terdency for Concept 1, Buss would be forecd
'i to prod aict ne differonce vebweesn thase two g ups in the atc. they learncd tue
i sceond co encepts .‘.Iﬁb',uﬂ‘ this wiiter would not ey the possible effsets of
: partizl] reoinforcoment in a situsticn such as Buss uscd, tho oiimination of tnie
variablc in our cxpusriment should aot effect wur hypothesis, i.o., 2 roveesal
i .sElf* qumﬂ "_,b :::rc.rﬂ-“'" than & nurevarsal shift. Tablo § roports tic rosulds
H : »f the icorning of bas sseond wmww i barms 9L the perfurmance £ th2 varisus
E groups with both the 16 and 32 card deck.

Modiun and Range of Mumber o

et f Teials to Reach riterisn of Zearning for Second
~e
‘ . Mlé Card Decic 2 €22 Jeck

; Group =ecian Rangs _M'?;;:;“ Range

[ o
: 8~RS 6.0 2-16 Gy0 0~106
4
.[: -

Cl)
&
\r

40 1-16 60 G 3-160
S5=RC 2.5 1-18

3060 0=16G

With the 18 card deek the co ITect respenses for both the roszorsc
aind reverse color ara the sanw. There uas ne

v gl.oman

was simificnnt, difforcice in the ot
..... Glilaroh: U the aire=
tu.L_\_An!(‘p l'f‘ ‘“'IU fm U‘ i Jps ‘\ui‘ltul tlsr' 16 caI‘u \l(..‘r‘k ’,ll.l.v}l tah.‘" 3: rtl.."d e ;
thert were : :

-~

= J“‘P}' J.-\.'r' A€ 20 § 45 Sl'?'llflcant B ff\.: CliCCBe I‘-" b.*h ¢
C-RSs C-HC V8. S-RC) the

wiek; hovever,
LI g SR Jml T
he reversal F:!'vlJTS learncd Lhe

LEens \Q—RS VS,

QN nr-l Ao ke
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Table 10 reporis the results of the learning of the third concerte _
These resulis are cor \gistent with thoze chtained in relatiouship to the acqulsition
of the second conzcupt {Loth of the dilfercices wers sieomificent at the +OL level).

Median and Range of Mumher of Trials tc Reach Crit ‘ion of Learning
for Third Cencegpt

Group Median Rangs
RS-S 1.0 1-25
RC=8 Lia5 1-1.60

N
o
[N e ]
s
3

;
(.‘3 (!.\
@

they once again demonstrate that a roversal shift is simpler 2o scoomplish tian
a nonrcvarsal shift,

Experimen® 8

gur analysis of human concept formation behavior into a gequence of twe
5=t associations has an .unpllcaulon for that age-ovld controversy uotwoon thc con-

tinuity and uon=-contimeity interpretation of discrimination bechaviore Since we

have emphasized ihc importance of the appropriate varbal c¢u~ in human concept
formation learning it would appcar that a roversal shift _5.1« concept formation
learning prior Lo tie appcarance of the approgriate vorbal

learning, L.v., the non-continuity hypothesis should apply to the human concept
formation behaviors This pilot study was designed to tost this possibility.

5 .
cucg ghouid not retar d

tperinental procedure.

was similar to tho situation which prevailed for the control group iur“no the
SMret 10 trialn

Tha % T
Ah‘\i ~!4,Y.L'5

Card Sorting Toest, Ferm 1, was

i Form 1, was uscd, Twe stimulus eards were
uscdy one cortaining a larga figure, tie othur a small figure, For the {irst Len
trinls, Uic sXpurinental geoud was requirad Lo mlaee reenangs Cords vl smatl
Tigures below the stimulus card with the large [igurc, and ro spons: cards with
large figwes below the stimuins eard with Lic swail Tigu e The corrocth resnonse
for the control group was to plzze the srme size response card under thoe smme size
stimalus carde From the claeventh trial on. thc corroct rosponss £ woth oups

EN R ? g v frcm the ele mentary prychelogzy cowrse at
-f ;v . o 5 s

——— ey s

:
o N 's) noean £ A ] -
The cxperimental group required a mean of 75,2 trinl_ £y nnd onorc oncc
o ] Eraanss Fap Xon [arof W) plote!
L T T e e oot I o n 1 A T3 . - 4 L 3
soh sy, BESIG WRO SENRCE Suh Feairel 4 Fasn oF rS.E tricls,
. - : : i Lolsg
This differenes was noh significant,
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Altheugh the atrceticn of tac »esulte is coreistont with the duolieaticn
A LC conuluuiiy Hypotacais, it Lo chvious Lhil Lae Gube QU Wb 'v‘i:'ul'?&l”.f:. f‘._’Y[;/ )
exbtonsive analysis or spoenlations. 'That the pilct study ducs svggest is Loed
the card s.rting technique is avelicable t-- the probdlas under gonsid. ri Vionie  1h
is ihds writorts intenticn te initinte some systematic investisolions in wils arca,

genorai Discusaicn

mhe reolts roported in this cneptar are suggostive that v.rbal rosponses
play an :inportan role in problenm solving behaviur, Such a c:;nclusi:m-i:- r.:c*t..rr
startiing oor pro f‘,.:nd. E!ut it iz folt that such a conclusion is helipiul in
poanting t. a preblem aroa, a elarificaticn of which can contributa much to ~ur
undorstanding L f hunan problem solving behavier,

n

Gne «f the major inplicat
thcone cormon te the understsnding o

Doaveasey,

&£ our oricntation is that thcrc is a basic
22 behavior ranging frun anipal bchavior in
smplc 1ezx'ning s:.tuw.tn.ons tce hunan prebicin Lolving behas r:cr, Jetey in ﬂ‘)rdgr t:
DI dict vehavior it is 1NCCCIIaxy w wnwol vie stimulius situavinn, This tzsk is
rclatlvo]y cazy when one is cehearned writh predicting behavior of andiels i a
sinplc situation because the oxperimenter has dirccet control of the plysical cn=
virounent to which the aninal is responding, This condition of dirsct contr £

This conditi-n of dircct control of
the stimilus situzticon dees not prevail in nmost cases of hunan probion solving
behavi v, since the lwmcn subjects, whun attempting to solve a problem; arc usually
rcs; u..din'f to their cwvm sub=-vical verbalijations, The task off the expcr;f_montal
psychologist thun becomes the one of controlling indireciiy these sub-vecal
verbalizations,

l-g [
)

How can this be done? Thig is nit & novel guestion, Ib's thc scrl of
suestion whicn notivated the gestalt cric _t;.._. psyehelogists like Lowin (8) o
ingict thet bohavior could nov be rolate

d d:t.rcctly to the objeetive physicalistic

[S A

cnvircergient of the subicct but rather had te be carrelated with the subjechts

os*fchol:gir;al czr-'ironzlcnt. Inc m,,\ "r,anr, pJu.r, £ view is huw is thc "psycrol-

& when dealing with vorbal .rgoniems,
¥the vorbal s titmius a.wud?.‘u‘f‘} T bu aofined?  The gestalt uriortad psreh L. Zois
f2ilaod o cive a gystematice aps?a* to this questions Becauee of thedr concorn and
exp»rlcncﬁs with problems of porception, they froquently used introsseciive reports
s desaeribe the state of the subjectts psychelegical onviromicnt; To tlo nudorn
benaviirist the apprezch to the preblem of sub-vocal verbalization theoorh the

mediws of intruspecticn provides only half of tho picture required fur a full
Im&GK‘Q"qYﬂ‘inu /\f bl’i.r"aViO],w, B‘c Jcthn f‘ bCLIOV.L\/I‘ ﬁ-om *}"{“ UbS"Z‘."V&th o ma]li-;
};um,u. stirulus situaticsn roguiros

UrUs whal Ui stwmulus situalion lem frois

responses should be defined in torms of past and/or presant b,g.tz.s of Che
organisnm and itvs envairomnent.

We have attwapbed to de this in our worke The scecond uad
nments in thils chapter havc defined the varbal cus in terms of past
orsanisn and ity envirciment,

tiiind CJ’_};'-'!‘}:*

staves (.}.J. qho
; . It would appear from thesc rosults that one of the
najoer iastors {ransforr

neferred from one cencepd foriation pronlem voe another Wil the
same card sorting test is the Ss' verbal respenses, aml the

T Ly

uvs desived from thenm,
‘ Araiig the archlang rourining is how ¢u these vorbal resronscs sain
aacenm.ncy; fracunlly or suddenly, consci: susly o unfengeicusly ? MaTs

systenictic work dnvelving cnoe contd nity -~ non-continuity rw-u,vf i ;.
W:Lﬂ be capnhic of clarifwing 4

iz proonionm,

—_
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The Accuisiticn £ Flexibility in Preblem Solving Sitwati.ns

general Introcduction

‘e

Training people to be flexible in rheir rroblon solving be naviocr has
alwars boou an appealing thiupht to an cluester. m)w this was tu Lo accuaplis

o}
nas beon far tie most part 2 ,ur--blm which has copsorned oosinl philuscpliors
rathor than experimcntal pqych cgists. In recont yoars, however, vae renswed
intwrest in the field :f problcxn solvb i behaviur has onge again Urousiat this
inpartant educationnl pe vbh ;v to the astention f raescarch psycholormista.
The experimends ropericd in Lhds chaptoer were for the mozt rart orpiszi-

cally crientod _,..ucues, their najor comcern boing to discover techniques C”.:Jablo

«f influcncins the desree of flexivility in a problan solving situationa

Bxnord

258 —

went @

Thiz evporinent was dosirmed to cleturriine whother vhe Aows

............. derwent
2 nental sel Lr ﬂ“wnaneljupn“ P~n1ﬂ he influenced by voriwme trws of +rﬂ1nﬁn
imeddotely pricr ti the pruesentation of the sot 'w.te.l 1, This trnw'rzin' invelvad

tne .rl,sbnt'x\,-on 2f a roup or xoaw.s of problons wblch vias folloved by 2 nunber
a4

£ set=inducing jr.tlems of tho tyic uscd by Lucihins {5 ). It wac ah;u ‘bt that
Qg wh wore ivon o onunker of )

Sl o) °f similar rroblens adl of which choulsl be solived by
The sanc pr_Lm,lple w.uld suceunv mure eaa:.];' ts the ect inducin. pr.bleus. Con-
versely, if 85 experiencad a nuiber of problens, all of which were Jiff.rcnt from
sach oher. Then thess S8s should be oxpeetel to resist more cifactively the sct-
irduecing yrobleus,

3 g o

Eoxrinental mrecedurc,

This ex:oriment was conlucter
usol! ron vericus colleges within Now |

#n A oran basig, A +.4n] of 382 8=
“-— Ul C
=f howr yvork, The Ss were cach

irk Univarsity, Pace Collese anl i
given a pocklet L f one o f 1h exporimental i

Initially; thoy were ~iven 2 oco

. I i rics of brzinming provlens designed to

trodn dhe §s be o cither raigad or Tloxible.  Then thoy worce jresented with two

or three Iciins' tyoc rdlons which cnld be sclvad only in a sob (b-a—-2c; nannoTe
The sirength of Lhis scb was nvasured by a tost problem which cond? Lo solwel in )
the sot 1 namer or oy a mre sliveect meth.d {a-c), o

1o S TN T RN o AL en
The exparincatal srous diffored fron each oiher in torms of scovoral
variableos. Thess variallos wos - = —Z

P R SR Y £ PGy

1. Bipid op fluexible Training: Ri;ll training alweys invoive! a scrics
L N “\.‘."‘".’ iy . 1—.‘ ~ -_ - 2 . i " ‘.:. - -
txf.‘q::»; . ::' ....3.c§ ?uu]:}._u 3 s.;lvcd. by a simple formula, while flaxible

ALRIRS AAVOLVLG & gorics wi problems invalving Gifforond vrinciiles,

24 Type of Teaining Pretlen: ghere wors two nain typas of
,Q‘Ou:.hil? usodj ‘thuse involving numnpical panipn)atiovis
raguying numerieal panipulations.

e N to]

training
and those st

R — . Sl -

Ze NZADOr ol Training Proiiems: Sone Sz velsived gix trainin - v T ame
while +) bl % 3 Pt # = . e SISEERATN 605 | T S S
while the romainder recoived 16 troYning rroblems.
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il Number of Set Inducing Problems: Sonc s roceived o set~iniucing
roblane whj;e the romaindor rocoived Yoo,

5. Scb Breaking 'D*ainﬂm*- Whilc the \xporimont was in ;[rogr.ss <m<3 o :t
group was added which differcd in torms of the trama.rg, received.  Tho
Ss who roceived this type of training had actual cxpirience in
Breaking mental scts, cther than the cne induced in the tost z.ric

=
-

iy

Rosults aca discussicn.

Much to the surprisce of this writer, the cxp'\:rim"r.ta‘ variables in- '
voshigated failed Lo provide any cﬂnsistcnfc findingse Tho only consistont Dinelling
was that a contrel growp that roceived the goteinducing '*wuu.m Sibi no orovicus
tpainuse:, oxdbls wur r1c1 l. nad the hirhest per contage of sct solutions on the
tost rre Wlcn, This woul d coor o 'ir\n"v thnd, any f.'r'ninir." "AI"'(.OT to sut-iniueing
provicis weoducos some de;;roc of ilr‘xibility._“’crna“«Thc Trioortant facter is tnc
shift from onc type of problams to the sct-inducing jroviaice It is clificult
undcrstand, if this ¢ne shifi waz importent, why the acditicnal shifts e ’vhl(‘h
the floxible 8s warc exposcid did nt incrcase their flexibility.

During the coursc of the oxpcrinc.nt, when it becane eppparcent that our
nvm-.wtnnntn‘l techrigues weze not golng tec influence tho “i‘lcx1bili ty® o owr Ss,
WuS hypethesized that s cannot lt,:xrn to be flexillio by pag .wcly ex;vrioneing,

a nurber of diffcrant ;o i ens y but rathor require active sct-broaking; oxreriences,
This is why the tsct brc&u('in.\; trainin:; sroup” wns introtucc! but as has already
Leon Indicntod the offects of such trainine was not noticable,

Another possi‘olu <xplanation

oI ur nogative resulits is tuab boe ri;pid
el C vas so sinplo {&il problems worce alike) that the Ss beeae sugpicizus and
aciively locked fur #trick® qucstionse If this warce so, and eomente f .0 8=

imply uhis, then the rigid traininz, by its very nature, was defeatin: the purTose
for which it had bson dc-vise-i.

Ancther possibility is that the Luchins' proclens rofiect curtain Lasie
thinkiny: and persenciity variabies incapibic of being inflinen

3 ng .._.m- wcerd 0y brici pro-
training sessions. T
The ncgative results of this stwly rulse intaresting problass in their
relationship to the positive findings roporicd by Scnroder and RZotter {I8Y,  Thoy
reports
agenditions in this wxpurinent icaling Lo rigid btchavier cuisist of
ripotition of the same o siniler situations with reintorconent always

fol_lov.'in;j the sane type of soluticn. The nore trials the (r@ec n,ur tre
rigidity. Non-rigid behavior was learned bty introducing tri
aii aibernatvive sciution was possible and suffieiontly casy ;_.:+ it ceuld

e2ily be graspn.-'l when S discovere’t that the wrmn.wol., ¢rrrect nethod
would not werks  The aord timea § is forced te adept another sclution “ha
greater s f..’:ﬁ potential that he will expect and leck £or chence in the
situation,® {16, p. 118),

inls where

It is this writer's hvpothesis that the oy Hffcrence in Schr vis- wixd
Tt g e v Yy o - 1 1 3 - e -
[Loitor's proccaure as compared to curs is that in their study the test jr blons
were similar o the teainding problons w‘ i1, "n >

AA.&».\- v

ouit situatic ¥ ro M I
Wil eusonet Dkt £1odEL11den uan B g Gl WERS Bets This
o Pt FlediLila s, IMWe ol Leshenees, sdebh lss e god
censralizatior offcctse il
o —

A —
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; In arder to test the lypothesis thel the differences betweer the
. Tesuihs ootainsd by S&.X.rv\;é‘z’ 22 iotter and those of Bxperiment 9 might be due
s i e

to geaerah,at:lon effects, the present pilot study was initiated, The HrOulcr:s

uscd in thisz study involved anagrams during both the training and test series. I

would be oxpected, thereforo, that in such a situation flexible proclen golving
behavior would be acquired,

A 2 x 2 oxperimental design was used, varying in terms of degrec of
flexibility and tho amount of pre~training. Four scis ~f 10 anagrams sovrved as
experimental mavcrial., The andgre 8 in any one group had & cemmon letter order.

e AT a1 SRR

The Ll 8s were divided into two major gronps. T the "igid groap
{Group R), the 2 wnagrans in cach set were prescnied successively. while in tiw

flexible group (uroun F), tHo anagrams from the varicus scts were prosented randem=
. Durlna the tra.ln.n5 scrice nalf thc 8s wicre pro sontod with a total of only
wio subs (Sets C and D) vihdic tho ramaining half v red 21l fouw

e anta 0.+ A
SeSawES H s Tk ”
B, C and D).

T 1 @y

orar grege

A= wks amm
. -

e

Tac btest saries consistcd of 1Y anagroms. The letter orders of thuse 1l
te=t znagrams in order of their prescrntation, were DD CX XX D D X C Ce
D represents an anagram with a lettor ordar similar to Sct D; vwhile C reprosorts
an cnagram with a. lomer vrder similar to 3¢t €, X reprosents a2 letter different

fI‘ A G e ,\4.‘4 Zetam D I T e T T ] D v
oL, ohidoH« o 5y Gy G VN0 10U vraaiiaaiy OlULOe a0 o
i g

from cach otiicx

annoTons were AY o~ AN T YAnE
QLT OIS AL38T Qllllrens
-

in the tust serics,.

o that the

P 483,004 VN R0 1 £ }

- as porformance on the first, sceend; eighth
zmd cleventh test anagram would be supcrior far Greup Re This would follow bocause
it was assumed thot one of the important stimulus cainperants becoming conditioned

to the anagram solving response was the rosponse produced cucs from the previcus
soluolon. Since the Ss in Gronp R had received 10 successive D type ancgrams at

end of their training serics it would be oxpeeted that the cues from a D
soxution would be strongly conditloncd to monhcr D rosponsc, Thc s~rmo line of
Onin & Would also prodicy Lhat whenever a § anagrom fnilowed 2ncther C ana
Cromp R oshorld G0 DEOLOr,

.mm,w...,
o

H
v 3,
N Jo
X

b

D

3

i:

-Y

n

~arinraK

o4 2noLReY U SnSglam

Jur esrvenations waes that on all X ounagrams Group Fowoald do botuor,
In tne flexible group the cucs from ong soluticn hud not been strongly condiivioned
to any onc type response,

¥ Sy ATE WO S B ¥, BBy -

~w

» yeeaict the results <. the thirg,
seventh and tenth test ‘.uagram. The C or D ru.mu wse was nore strongly cconditioned
in the rigid group but it was comaiiiuned Lo o gartieclar cue situation (tie

4 sadulion oof a previous similar anagranm). In the abuve menticaca hest SNATAIIS

¢ the € and D znavroms £:0120wed amagrans of a dlfterent lobbtor order am et e T

4 it -~ {1z L TS PO S R £ 41 FR R S} ) €150 SERENG oL Culin The smitisl

: factor mentioned wmld favor Group R, while the second factor would fav.r Giroup Fo
1

i

4

P

Resulbs aurd discussicne

There were no consistent findings with t‘nosc gr.up3 who
of anagrans. For the groups having thc four sots of arcaorana.
golve ¢ and D tee? anagrams, while Groug P trndcﬁ 0 Mr;ﬂ*m
Jin thuc X anagrams, Only +h Ay nos on tm F:.r's‘-: 1
ac tne L0l level, but ,'-;'~.-‘ ToL Te
technigue. to 1.«“"5 g
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Chapter ¥

Prequency of Reinforcement in Concept Tormation Benavicer

(' : H

P R i it WIS

Ganeral Introduction

R WwiG

of explaining tue rusuibs reported by Grant aand Berg ( )o  Their oxporiment
sttompted a behaviaral analysis of certain aspucts cf the reinforcod process in
the Wiscorsin Card Sorting Tesbt. This tost consisted of a pack of four stlmius
cards and 6 response cards which were devised so that cach card cortained irom
onc to four identical figurvs of a single coloax. Four types of figurss {stiar,
cross, triangle and circle) and four different colors {(red, yeoliow, green =nd
blae) wore used. & singlo card might have tlres gron stacs; or onc yueC oircie, or
any of the 8. possible comninations of onlors, aumbors ard forms. The four
stimlus cards werc onc raxl triangle, iwo groen ctars, three ycllos crossecs ai
feur bluce circles. Each response card could then be soried according to tn
the number, cr thc form of the figurc,

The expariments reporiud in this chapter were sondncted with thoe hopes

(%]

£ Coloiry

The initisl correst sorting catepory was color. As gocn as the § made
2 ccrbtain numbeor of conscautive enrroct responses (reinforceing trials), the E
shifted ©hs problem, with no explanation to S, and began to call the nuaber ™
category Uright,® and 311 others including colcor Werong.® A todal «f five shifts
tock place; fram color to number which has alrcady been mentioned, from number

o
form, from form Lo number, then to color, and finailly tc forTie

Seven groups of Ss wort run with a criterion of 3, L, 5, 6, 7. 8 and 10
congecutive reinforecments reqguiced before cach shift was made. In the treatment
of the data the first tiree groups werce combincd io

o form a #low reiuforced!t groap
and the romaining groups werg tosi:inerd inte e t#high
resulls indicated that the high

T P 8 L

O ’ s
h radnforcedd groups  1uc

hish reinforced group shified more <asily than the low
roinforced groups Such a findiag would oppoor b firat glance te bo inconsistent
with the principle of conditioning that inxrcasing the number cf

.;

nunkoy
croabes goeator resistnnece to extincticn,

Vol e t.3
Ieiilcroanaenus

A closer excmination of Grant and Burg's data indisases Llial the greater
axiIDININY Aemon; .

Lie trated vy tho high radnfurced group was based upon the iast twe
shifts (from number to cclay and from color W form)e Since these concepts had
been learned previously sach differences “otween the high and Iow peis

might be atfrihuted to rcicarning. Since Grant and Bergts oxperimental procedupe
confrunds the effects of axtinction and ralearning it was a’!cc;L.-:J exporincntally
saparate these twe variables and Jiscover whether increas 1 oreinforcenonts

woulil produc:s groator desrewsz of risidit
&r fans rigidity.

2>

P e [ T | e > T . B 49 07T

This experimeont was s

m svrsnmd el T -~ P
T CIICVWRAL SulLioxr o Orant and Berg's, excopt that it
Lt - - g g - A I S 4 L. el = =
zoughs 1o scparate cabtinetisn offocts froi TLLeTTINg efrects,

Exparinental procedure,

. Tt@oe greups of studonts fron the elamentary psyeliclogy class at
Nl ve R =0 " & ® i 3 3 ‘l by W y e
.,nlvv;c'81t‘,' Collage, Nuw York Univarsity, wirc given the NJY. U, Cord Surting Tesw
T A, - e T " Q s B e i} B 2
{L;I"l o e . T 5 e 5 v with Wi appropriate concept Loing
Gunp-und ca,-r}c:c-zp'c inveiving bobh size @nd shape, The mroups varic! in terms «I whe
criterlin of learning they were reauircd to achicve {5 5

e B BECPE T AR TG AT

Pewr 80 mulus eards wores used,

-
—

S5 .
BT F ; : 3 succassive
reinforcanents).  Followiog learning, 2ll of 1, f3ean - vo 5
m P iz . ’ s . ‘e S — S
fertinenion trials? durang which tinme 2ll rosu-osos of 4 all ll/nw noG
o tlm ) & L) v 28 o) ¢ be g

m s R T e
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Rosultz aai discussion,
The nain results arc prosented in Table 11,
Tahle 11
Shoving Mcans of Seorcs Obtained by Orouis ‘:._ L0 and 2% during Vorious
Stapos of Bxporiment 11
Stage of Group Means d tomoatailll
- . . S -
S ., 4 irnificances
Bxperizent seort R CH Siguifi
Learning N of Trials 39,8 6263 5761 Noae
te Learn
Extinction N of Peserva~ 121 3153 2.0 5 anl 25 {p ,03
Ttive Responses
Relearning N of Trizls 5065 18,3 B840 5 and 2§ {p «02)
“to Reicarn 210 and 25 ' (05)

Although diffcrent oritaria of learning were nsed, there was not o
nt Aifforense hotwaen the nurbor of trials required by
!H‘uupb to reach iheir eritoricn of learning. Thoe rusuits of L ot
arc of interest., Onc would expect by the simple applicatic iconing
principics to this cxperimental situaticn that there should be 2 positive rola-
ticnship betwaen murkor of reinforcenents during leorning and number of per-
scvarative responscs, i:c.y responscs which would have boen correct duriag the
learning stage. Tho results indicatcd & negative rolaticnship. This rosult is
not surprising if we concider the total pattern of stimlation, The reater the
murber of reinforcerents the mure stron" Ve 1s “xc su-ting respensa oonlitioned
¢ the Wright# Tespunse of the % ng rosponsc.  svhen
5 cuc clament is withdrawn, ace adlng to o anal vsm, the groups with the
greator anount of reinforcaments will suffer the greoater M"generalizativn® loss,
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The resvlts nf the relearning scrics are congistent with cuwr oxecctations
since they demensirate a pos tivb rulationship botween mamber of reinforconents
and epecd of lenrning,

Experimcnt 12

The reswdts or Experimant 11 suggcsted that the griater the nuwabor of
reinfercerents in concopt formation 10 arnang, the fastor would rclearning of the
concept. cccur f‘o]lcmh,g serics of Wextinetion trials.%  The results also
sugpeshes that the greator the m:rxbcr o reintorcenonts the fower would be the
nunber of persoverative wasponses occurring Juring bLhe oxtinction scriecs. The
gcurpose of this siudy was tc ¢btain '1d.1it1<\n:.1 data shnith wha above dascribed
phencniena as well as to detaraine whethar thone offeets weuld be durlicascd in
an axparinent involving sinple consorts, similar Lo e type usca .,3- Grant nnd
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Exparineatal jwocedure,

5 The Wisconsin Card S:ortang Test was uscd with forn servin.: as the
N corrant

~ UG VR S e
? cunuy be  Thirty=-six Se wore diviced into threc Eriups, wich Loiag
l 3 required to rcach a difforont critiricn of learning (b, © and 16 succcssive
: reinforcemcnt,s). Folluwing this, cach S received o sirics of 20 extinchion trisls
o and then was required wo relearn the original econeoyt.
Rosulbs and discussion,

Thare werae no sigrifieant Aifferences or, for that namer, any suggestive
trends obtained in any of the three sieges of the experinent; 1cn.rm'ng,. e;:‘c:‘ncti.r.-n
cr velearning. One possible explanation is that the learning of the simple
Cr‘n(:U'..Jt.S in ihe Wiscensin Card Sorting Test invclves nainjy the acquisiticn ci the
rozt verbal responsc. Once this is achieved additicnal reinforcements luve

Y S 2 ] —-- -~ . RN N
LA ULLT X iU ULA UL
Exparinent 13

This pilot study was concducted with the specific purposc of denonstrating

e e o

Ia 3
that increasing reingorcemcnts vorrd o reause faexibility; iec., e abilily o
shift fronm $ne cencept tc anovher. One reascen why this may be difficul® to
denonstrate in o typicrd cara sorting b =q1., involving snccessive shifhs, is “hag
The 535 nwot ondy lee,.n specifTic cancopds but alse le:Lrn to rospond Lot major
feattras of the stimilus cards, 1.9 t‘no cimt‘rconcnts ther reecive strangthens

i od

response tendancioes a v seecific concepts ay well as cartain vcneral
rEsponses, orionied Lowards cortain feateros of the cards. Conscauontly,
inercasing the nunber of reinforcements will c.tr zngthen Both rosponse soirienciesy

! the first of which %111 interfore with shifting while the second will focilitoie it

-
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e e 1o

Thirty=one 3s wore divided amony four groupe.  These rrouns w

B groaps,  These rours Lroained
until they chlcven a C criterion of Ca E‘a "5' ar 60 successive cixrrect r 318 on
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Results and -discussion.

) niy 10 of tie 31 8s loarne? the
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'rr\up wWeres; h? for Crowp Cy and 148,
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Expoerinental proccdurcs :
TTho 88 1 arperinent Wore IVin the swoe two qreblenms 256 the ns_s
. - LIPS [T S + w3 eV |
N in Bxporinent 13, pb that the presudure was molifiod oo that the S was re
5 i i3 g T PR
: gizired to make 2 serics of fave succesgive scrbting rospopscs while gtating )
: eapllisitly tle hrpothesis which um‘m* 2t his rogponsce, ":l_y aft ¢ thic wras lune
;o was the 8§ inforued by the E whoth:r nis suwrtdng resnanius, as a (poup, wWorce rignt
o oY Wrongs =
) It was theusht that such a procsodure would resuld in the clinination

of reinfurcsients of s\rtlxw :spuiiges which were initiated by incorrcct hypcthesese

The Ss were divided into four grmps of 10 8% cach, Thoy varied in
ternis of number of reinfcrceponts they had to acmeve In tre dearning of the Tirst
concent (0, 1, 5 and 10 successive groups o1 eorrect sorbing responses).

Raesulis and discussion.

Teble 12 indicates tho rosults of the expuriment.

Y . .=

Pexrcent of Ss Zolving Scconl Conceort 2} Their ¥Mean an? Malian Nunoor
5 it M

of als to jAchicve Learning
N of Tricis Required
% Solving To Isarn Sucund Concaept ~
? Group gecend Cencopt M dn,
o) 70 N ¥
1 . ] ’ . ’

G 80 170 18

pee] 5C 20.0 22

Alf_.‘n.\u;;h thc results f peroent .f Ss solvin' the sccond concant dn nctd
Supcesh aily treml the pe farnence of the 8¢ who learnd ac o
that O luifl"ur"e wnt, rlci'jt;:n.\.« LIIG e rnapd LJ "[hi’_:h tlle SOC'."n.d
The (ifDrunce woween the noon of Geonp D and the conbined
and 10 in terms of nunbrr of trdnla r "‘mvm" b $he successft
zupcerpt wis simibisant at tho 0L 'rww\l

It shrwiil ve nsted that the nudifiezticn introcduced i th pvocolurs
‘r,l'u, per ceont of Sc solving the secqnd rroblom from 32€ of the r visus

‘5;5 in this Cxicrinconta

&

cbiunship bet:on numbor of roinf rooe
l'flt: the '..n.Lul“’ CLnCLy T 10 Su Q..AJ"

T
)

Tne failurce to rbrain a cleoor cu
ricnts ol ri 2

that the rasdrac of Lwrm.uu is tbiozn

-5
&
- - et Y - Y =
g 1hed i -:uxsoqucntl,,f rax: ..-.t
in nunber of reinfirecuentz a2hove O <o not have 2 }
43 T - . 3 PRI e gty » gl E
anztial condopt, such ag usegs Tu the M. Y.l Gard

iovme soushes Thoetl pelationshipy hotween nunlior of roinforcan mutb i

Caetlom solving hehavicor,
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mxporiment 15
Provious oxpurdnentacion has inlicated ihat the nunbeor of trinls dg ot
highly related tr» r,he ability «f Ss 1o ahift from ono concept e anciher. Onc
t:anLm‘r10n of this is tont the grocedure uscl in tho sinple card sorbing oxpoeris

= &
e
ncnts sonfounds the facturs of lcarning to respond specifically ke cone concerth

(x,.‘,. r co;.\ or forn) with tiv: learndi. to resgend penwrally to one feature .t the
o Theb iu, the sireague ohe cunber of rolndoreements wn Wi initial coneoyd
the stronga will be the L\.nu:-...y for tho S to persist in bufh tencencics.,. Tho
tendency to parsist in respopding to Uis cpecific feature O tne initisl ooy 22

33311 rutard the learnirng of the sesond concept; the teadency to persi
vonding to only one feature of the cards will facilitate the acq‘usit
sceond eoneept only if the s onc. cuncept is based upen uinc featurs L the car,
Owr precdction would be that of § i:llt'l'llly waro ruguired to learn 2 corcept boso
“1 unS stitmlus attribute (col ':>r-'5 <nd then swore roquired to learn a gecwsrl curcept

basZ vn t‘z_’o stimulus att.rlautos {sizec ani s‘na;p) the nunber ot triais to learn
he sccend ‘r:..cpb would be vositively related to the nuboar of reiyforerronts

rcecived on the inavicl c-\r';,c.,.t. This woudsd I[ollow beeause wotl: the spocific

and general respense tondencicas aegnired when learning the ivliinl concepb wiill
intarf2o with the lesrning of ono suco.vi eomespi dn Yhe whvvemuscribed situation,

Exporinental jrocelure,
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e
T WY U, Card Sirting Test, Forn 3, was uscd, witlh tie firsi coneept to be
iearnoed peing o osingle concept based on ler, ¢ L seccnd conmept to be
learned was a corpound ent oo 4 Bageld on hedhn sige and shooee  Tiw Ss '?."l-l’C: divided
lote four o ooyie eneying o 218 o f the eritaric J,, (G, 5, 15 aac¢ 30
31"‘"“&."“::.‘1‘?‘.31?;{&:‘::' ro xvﬂrn«ha f;:]"c.y v;n..--x :::{}‘..1: The shi tins frem
T o the sceum! concernt Javits a1 Sst kmowla

~t
[V IV
-r.

and

’

Fifteen Ss were unablic to solvs the seeend cencept {9 from Groug O

- _ 0 il
P2 % amE v oFrcae o .ie.: LD AT N
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Uroupd Se 15 and 30 respectively).

T3 VY S i and .
ablc 13 inlicabes the noan an? nodiun - !

reach the criterion of leorning for the secsnd cone “t"
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Tavic 13

17 ot v - inls 1 3
Xean ond Nudicn Number of Trisis e Reach Critericn of Teornin
SECHINL UUlJ"‘;""zb.

Group Menan Mem.
g el 2740

5 5149 38,0
5 59.2 52.0
22 6542 68,0
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eneral Discussion

The vms;.:lts ~f the experiments in this chapter were, in 2 oSortain nense,
i An atitampt was made s rataer simple reliation-
ot of ::.‘_r’;r"":*"**" and . shift from one Conce cpt Lo
&lthov..:' this writer fecls that the ecxpariments reportud suggest &
ac by which this relationship can be dcmons r.'-.tcd such demonstration will
requir 3nr5u nurror o S5Se

Thy cannot this relationship bc shown in as simple a fashlon as ir no
conditioning mituationy Ain cbvious answer to this question is that greatir
variabiiily cxists with the hvman 8s. But wiy is thore greaier virdabilityr?  Lhac

gucetion cemphasizes the poant mode theoughout thic report, viz,, that the stimilus

situation, in terms of verbcl cues; varies trumcndeusly not ondy wotwcen individaals

Lul 2lso vrithin the same individual from tinme to timo. Umless teshniques arc
deviloped to controlf{as was denc in Bxporimentc 6 and 7) and hold consta:.t, thess
verbal cues, rosenrch in this area must be conducted with extromsiy large groups

.I.u‘
¢ o
01 5Fe
v

The czperiments rcported in this vhaptoar niss suggest that the individuci

trizl in conditioning will nct simply bc cosrdirated to bhe siggle trial in
concupt farmation tests. Porhaps A o ..l."‘p lcy roiutdionshin will appoae i /¢ consider

the sequisiiion of a spes i1 1ic ‘vJ“~‘th' as ons .,*ng_l.c trial, “‘or oxaanle, in

lenrning the shape conceph in tne N,I.U. Concept Ferration Test, Foma 1, four
figurcg are vsedy o squere and a triangle which arc o ‘-uf‘"“‘..v“.L.uu.n' MR s SRd

~ eruscent and a circle which arc "curve-lincdn shawose  If 8s oaftur T wrning this
discrimination wire required o sort maniagons, huexngons, aid two Zifforent Type
¢llipses, this sccond discrimination night be consvdl.rcd the sccond trinle ihe
number of wrials, defincd in this manncr, would be limited Ly bthe inaginosicn ¢f
f.\_ - 3

TN TET T SRV AR

e eard sorting test designers  Furhaps with this definition of a single tri
he 'lat.l.unvua.y botweon nwaber of reiufvrcancnts and rigidity may bo nore o
dumonsuratud ns woll as the nuuorous othor rilatisnships in conditioning involving
frequency,

e SNIEL RS S st SR SRS 3 5
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