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Chapter I 

Introduction 

At the uimo this research program was initiated,,  its aim was essentially 
exploratory  in nature.     It sought to determine  the influence OJ.  some varia^oc 
upon the development and expression of a specific »mcntal set*  (9 )•    This program 
of research was dependent to acme oxtent on a given research strategy, a disevssion 
of which is necessary before reporting the experiment a], findings. 

In such an undeveloped and urstructured field as the psychology- of 
thinking, the selection of a hypothesis to test,  a? well as tho experimental 
situation in which to tost it,  is fJC all practical  considerations \ natter of 
taste.    And, a3 is  tho case with natters of tasto,  one is not .justified in 
defending his preference aa being correct*   Rather,  one is forcod to recognize, 
assuming the necessary degree of insight is present,  the arbitrary nature of one's 
predilection, 

f* Scientific tastes, like other personal tasto6, have important behavioral 
consequences and therefore this writor fec^s that it would be helpful for all 
research workers to mako explicit tho nature vf '-.ho preferences which dictated 
their work,    Perhaps if this were done it vovv-ld onabio psychologists to recognise 
the rulationsMp between a particular rosearch su-atogy and the  fruitfulnoss,  or 
lack of it,  of the research stemming from it, 

§ With such an introduction, there appears to be no alternative but to try 
to sot down the decisions which determined the execution of the experiments 
included in this report.    These decisions are not logically interrelated and hence 
they are; presented in a casual order, 

1,    in a fi«ld such as thinking, which possesses so mpxty personal 
qualities,  the rosearch worker cannot avoid the temptation to tailor his research 
progr?" so that it will reflect "thinking'' as it "actually occurs.," whether it be 
in euch scholarly azeas of mathematical reasoning and scientific theorizing or 
more common situations such as parlor r^ an problems or mechanical pozglcs.    The 
result   .)f yielding to such temptation has usually been the imposition upon one's 
rosearch techniques,  as well as the theoretical constructs associated with then, 
preconceived ideas which stem from non-invostigativo sources such a3 one's own 
introspective experience,  cultural pressures, philosophical orientations,  eto. 
It should be remembered that whether or not a scientist succumbs,  consciously or 
unconsciously,  to such temptations,   is not in any sense light  or wrong,    Never- 
theless, we should attempt to recognize the consequences of such a decision* 
because of the impact such decisions hove upon the techniques used to gain 
knowledge,  as woi.l as the knowledge itself.    It is this writer's feclin£-  in spite 
of his cw history of submitting to the above described temptation, that the mast 
strategic research program in the field .,f human problem solving behavior is one 
that resists, such temptations by restricting itoelf to investigating empirical 
relationships  in well defined and effectively controlled situations,,' and .(Von the 
data obtained to cautiously abstract experimentally meaningful concepts end 
theories.    Constructions derived from experimental events,it is felt,  are likely 
to bo more fruitful both for theory and application, whereas those imposed upon 
events by cultural and personal factor.-: will tend to be misleading and sterile. 
It will bo soon that this decision influenced the collection of u:-st cf the data 
irioluded in this report- 
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c.    The present research program wa3 m.-tivated by an attempt to extend 
conditioning theory tc the roaln   f problem solving behavior.    This deeisi n seems 
natural considering the writer's addiction to conditioning principles in his work 
ir. tho field of learning.     It should be recognized that this decision has important 
implications fi.o., "entail"^ dorisisns*)*   By failing to recognize any hiatus 
between simple associative learning and problon solving behavior, one's explanations 
nust not only be consistent with the results of tho epeci£U thinking experiment 
but also with tho mass of data ccllcctod in tho field  .f conditioning and loarnlftg. 

r, 
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This is obviously a more difficult task. Secondly, tho decision of working 
within a conditioning framework raises many problems, both specific and general, 
associated rlth tho extension of principles abstracted from one empirical area to 
another. There arc many fine nuances to this problem, a full discussion of which 

M would require space beyond the limits of tho jrosont report. I+- may be sufficient 
at present to werajy mention two pointsj the first being that an attempt to extend 
conditioning principles of thinking behavior docs not imply necessarily that each 
relationship discovered in conditioning *<iii be ninpiy reflected in a mirror-iiku 
fashion in problem solving bohavior. For exanple, the facilitating effect 
increases in the drive variable have upon performance in the conditioning situation 
would not in most cases be expected to occur in tho problon solving situation. 
Tho correct response, at the beginning of the thinking experiment, is low in the 
response hierarchy* If tho assumption that beliavior is some multiplicative 
function of learning and motivation ($,$).• is valid, increasing drive while other 
factors remain constant would actually retard the appearance of tho correct response 
since it would increase the difference between the response strength of tho 
dominant incorrect response tendency ar.d the correct response tendency. The 
second point, in connection with tho extension of conditioning principles to 
problem solving behavior, is that this sort of an attempt docs not necessarily 
moan that the same csapricial variables which have been demonstrated to be important 
in conditioning will also be relevant to the problem solving situation. For 
example, tho amount of wcrk (\i,<$ is highly correlated with rate of extinction. 
The question is whether incrcasod work would also operate to weaken "neutral sets," 
Some of our research sought to answer this question. The results WDre mostly 
negative but, as wo shall discuss later-, such findings do not meai the application 
of oonditioning theory to problem solving behavior is destined to fail, 

. 3» Tho third decision undertaken in the course of this ro^earch program 
was tho adoption of a t'hit and run" research tactic. Unless a given study cr a 
given series of interrelated studies provided unequivocal results, the research 
technique was abandoned. It «ms folfe thst in such »?i yndovolnped area as tho 
psycholo^r of thinking, it would be more strategic to deal with experimental designss 
the variables of which have obvious effects upoAj behavior. There is always the 
danger when one abandons an experimental hypothesis and the techniques associated 
with the testing of it that a little more persistence and imagination might have 
uncovered significant and important relationships. Perhaps more patience should 
have boon demonstrated. The writer, however, had tne uncomfortable feeling t.ie.-. 
many .f the specific problems that concerned him were leading to blind alleys. 

Before tho results of our- research program are reported, it is appropriate 
to describe briefly the plan for their presentation. This report will consist of £ 

t      chapters, of which u will report the studies cf a particular* problem area. These 
«empiricalM chapters will consist cf a general introduction followed by reports of 
che Ln-dividi-al experiments and will conclude with a general discussion. Because 
the experiments are essentially exploratory in nature, they will f,r the most part 
bo described briefly and informally, 4 full technical account of ail the research 
noiitc naKo UJJO report ovfaj5 -y  long and Cuuiboi-aOiTiO, Those readers who wight be 
•int-irsstuc in a pore detailed description of the procedure or the results of any 
specific experiment can receive thu necessary information upon request. 
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Chapter ii 

Tests of the Extinction Hypothesis 

General Introduction 

The experiments reported in this chapter stermed directly from the 
extinction hypothesis offered by Readier,  Greenbc-rg and Richman (4 ) to account 
for their result that massed practice was superior tc distributed practice in 
establishing a meatal sot.   According to these authors the learning or a mental 
sot mainly reflects that portion of the looming process in which distributed^ 
practice i3 "inferior" to massed practice; vis. experimental extinction (<•-». i1*"     )» 
Tho stronger mental not found in their massed group would br attributed Lo tats 
assumption that tha non-sot rosponses of the massed group wore weakened mere 
rapidly aid completely than those or the dist?xbutsu gproup.    Gonseoucr.T..y,  .^IG 
massed group nould have a stronger mental sot* 

The extinction hypothesis states essentially that factors which facilitata 
expori~iorital extinction can also facilitate tho development of icontal rots.    This 
formulation does not deny tho influence of other variables (e.g.,  personality, 
perceptual orientation* etc) on human thinking;  it merely states that "extinction 

k wiu-iables are aiuong bho numerous variablos runctionally related to thinking 
behavior." The particular extinction variable £ur invests gation An proolom solving 

g beiiavior was the work variable. 

Experiment 1 
m. 

Tlic purpose of this investigation was to observe the influence of work 
upon the development and expression of a mental set. It has been demonstrated 
that, increased work facilitates the extinct! v/a process (\:^'<) and consequently it 

£ should be expected, according to the extinction hypothesis, that increased work 
should increase or decroase the strength of a mental set, depending upon the 
context within which the work is presented* 

In the present study, the work variable was controlled by having tho Ss 
use either mercury or viator in a Luchins' type problem. It was predicted the"" 
with brief practice}  the S using mercury (and hence having greater work) would 
evidence a stronger set because it would be expected that the competing non-Siit 
responses would be more quickly anu effectively weakened by tho greater work 
inhibition :1ovni -pnrL »7ith increased practice, however, it would be predicted 
that tho Ss using nereury would evidence a weaker mental set as compared to those 
Ss using water. This would follc?/ because ai't^r a brief amount of practice the 
sot response would become dominant and consequently tho additional work would 
result in greater reactive inhibition i'.-r tho set response, 

Experimental Procedure.   

»: The oxperinentai procedure utilized in thia study was simixar to the 
procedure used by Kondlor, Grecnberg and Richman. Simple problems involving three- 
glass containers were individually presented to Ss who*wore instructed to obtain 
a specific quantity by the appropriate manipulations if the container. A set 
solution t* all problems was oovclcpod during the training s;-rins hv  ins-rri-:,* its 
successful utilization. The strength of this sot response war mcaaluud by  attest 

~~_ problem which could b<j solved cither in tho sot manner., involving use of all 
throe containers, or  in a more direct way, involving the use of only two >.f the 
containers- 

, 
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The Sis were 128 male under-graduate student*, mainly from the elementary 
psychology clasj.es of the University College of Arts and Science of New York 
University.. 

The arithmetical problems used were aa fellows x 

Table 1 

f ft'w!•.«is*wt.1.eal Irobloius 

Problem Containers Givan To Get 

J-s *U 

2. 9 59 5 uo 

3. 10 59 U hi 

U, IS );3 xd 5 

5. 20 59 U 31 

6. 9 25 6 U 

/„ 3 59 18 20 

8. h u9 lu 17 

9, 8 «3 10 15 

10. 23 U? -3 20 

The problems irore presented in a concrete manner.    A set of 1'J pyrex 
tubular containers,   each with its capacity in millilitcrs stenciled above the 
acpacity lino., was used.    A large, unrnorkod pyrox container held 3.70 ml* of fluid 
.and served *•" the storage container.    Bach pro^leia v«as prosonted by having the 
appropriate- eontulxica-s plcid.'d on an aluminum cafo+.Tia tray,  22 by i6 inches. 

The Ss vrerc divided into two main experimental groupsj group M used morcury 
while the fluid used by Group 7f was water.     In order to equate the apparent monetary 
value  of the fluids used by Group M and Group W»  the water was colored with ferric 

mk chloride and the 5s vrerc told that the large container held a uoiioid-ii gold 
suspension. 

Both groups M and 7< received two degrees of training and two degrees of 
(spacing beteoon successive training problems*,    half of each group wore giv<Ji the 

first nine training trials prior to their receiving the best series while the 
remaining half were given only the  I'irat four ta'-air;i..ig prubluas.    Half    i" each 
group received the training preblvras under Kmssod  conditions while the remaining 
ha] f had three minute period Intervsai&g   between successive problems.    In order 
to c:ntro"J   vhe effects of a throe minute interval prior to the test problem,  half 
of each group had problem 10 Irrctcdiately following Problem 9, while the regaining 
half had a throe minute interval between problems- 



The above experimental manipulatj ons resulted in ",hc formation of 16 
experimented stih-groups of eight Ss ~a<Ai.    Those sub-groups varied in torus of 
the liquid used (mercury or wstcr7* the number of training problfeas (u or 5), 
the condition of spacing during training (0 and 3 min, interval) and the tino 
interval between the last training problem and the tost problem (0 cat 3 min. 
Interval),   The sub-groups are designated by a letter (M or W) and number 
(U or 9) preceding a hyphen which refers to the liquid usod and the number of 
training problcm* and two numbers (Q or 3) following tho hyphen referring firsfly 
to tho do^oo of spacing during the training aeries and secondly to the tino 
interval bntwocn the last braining problari and tho tost problem.    Thus Group M 
J-30 mcanr th=t tho «s comprising tide group usod mercury, had nine training 
trials-  had a. throe minute intorval between successive training problems and 
had a zero intorval botvreen tho last training problem and the first test problem. 

Tho fo?J.cwing instructions W.TTO read to each 3 in order to provide a 
rationale for tho use of such «vr,lu3blG«i »??>t«rials as•nercury and "colloidal cold." 

m «£n important problem in psychology i3 tho effect of the valuo of 
a material upon the acquisition of motor skills in working with it, 

M Ffr instance, a brick-layer splitting a brick and a diamond-cutter 
S splitting a diamond perform essentially the same operations, but the 

dianrwVcutter is much moro careful and many moro years of experience 
l|, ;M*1 practice n?e required before ho Becomes skillful at it, 

W& That is the problca we are interested in; what is the effect ox the 
value of a material upon the acquisition of mot^r skills*    For obvious 
reasons wo cannot use diamond, but we are i?oing to uso mercury (or 

f "colloidal gold8*) which is expensive.   As a matter of fact,  this much 
of it (experimenter points to the storago container) is rrorth ton 
collars*    For this reason v>e want you to bo careful not to waste ary 

r when you use it," 

i W Then the Sa fecro given the following instructions; 

"You Trill receive a number of rm7r.«rical problemss    Each involved 
E measurement z£ ©arcary by means <-i all or any of the containers*    In 
% ail these problems ycu vTill bo presented si±€'!i a number of containers, 
• The numbers on these containers represent the capacity of tho 

container in millilitcrc.    You will also be ;jiven a card stating the 
amount of mercury you are to obtain* I 
Hero is the first problem.    There is an enpt^ 29 ml,  container and 

an onpty 3 ml container as wuli as a Irrgo quantity of mercury in this 
large; container4    You are to obuain 20 mi.  of nercury*    Hero is the 
card statinr tu~t amount   f raercairy you are to obtain.    The- mercury is 
obtained in thic manner;   Fill tho 2y ml container,    jpour 3 ml« from 
it into the smaller container leaving 26 oi. remaining in the large 
one.   Again fill the 3 nl. container.    Now 23 ml. remain in tho large 
container -.    Again £iil the 3 nl container and the required 20 ml, ar<i 
left ir. the large container,    '.Ihcn y:u are finished, return the 
uurcury to the storage vessel. 

This problem can be soivud hi the fallowing manner4 Fill the L'° rJ- 
container and then (*-«pt* a sufficient quantity in the 9 nl container* 
leaving $0 nil in the ?.T**r container- Th^n ^11 *v-. £ i>~ „ .-..i^.;„A, 
leaving" )£ ms Doing this" -nee trill Llve"you~the solution" thaTisT 
yuu nail IUIVC no ml.   .f rnuictu-,)   hi the lar^e container.    This or >blr.m 
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can also be solved by filling the 5 r.I container and emptying it 
into the 59 cii.  container*    If you do this sjflvon more times you 
will have UO ml.    Do you understand?    If so hero is the next problon." 

The Ss who had a threo minute interval between fsroblons !«id their tine 
occupied hy rating on a five point scale how humorous certain cartoons wern, 

A tino limit of 5 rain, was imposed on each problem.    If the S had not 
achieved the correct solution by then, the sot solution was suggested.    All the 
Ss who had Vio 9 training problems completed at laast 5 : f the 7 training problems 
tproblcxi 3 to 9) without any assistance in the sot manner. 

PtOtralis and Discussion 

at 

I 
k 

i 
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The rosulta of the 16 sub-groups arc presented in Table 2.    There ore 
several pos.-siblc comparisons that nan bo made.    Tt will.bo recalled that ova* 
prediction was that with brief practice (four training problems) the Ss using 
mercery would   evidence a stronger set.    The result,c lend some support*~tc this 
hypothesis.    In ajl of the four comparisons between morciiry and vwvfcor rroups with 
brief practice,  the mercury group demonstrated a larger per cent of sot solutions- 
By chnnccy the greater per cent of sot responses in the mercury group for all four 
comparisons would occur .06 of the timo.    The difference between tivi total per-. 
contages   -f both the Heh and Yfu gr ups was significant at the .15 level,  in the 
direction obtained.    The difference between the mercury and water groups irith the 
greater amount of practice (9 braining problemsJ was also in tne direction pre- 
dieted,   i.e.,  the water groups  should demonstrate a greater per cent of sot 
responses.    The difference between total par cent ages was significant,  in the 
direction obtained,  at the ^05 level.    In throe of tho four comparisons the ws*or 
groups exceeded the mercury groups .In terns  ~£ per cent of sot responses,, 

The N of gs in Each Group Solving prcblen: 9 in tlio Set Manner 

Sot Solutions 
Group S 
1&-00 
MU-33 5 
MH-03 ?. 

* 

Total 

a9-oo T 

539-33 !; 
M9-C3 6 
M9-30 1 

Total :.h 

&& 

62s5 
OK 0 
— <4 *  +J 

I&9 

37iS 
SOiOO 

U3.8 

Group 

1*4-00 

tfb-03 
yk-30 

Tol» 0.1 

Y/9-00 
W9-33 
W9-03 
W9-30 

Set Solutions 
N & 
U 3'OiOO 
li 50.00 
1 12.5 
2 25.0 

11 3S.U 

5 62.5 
6 75iO 
U 50.0 

__6 75.0 
21 65«6 

anno the results tone] tc bo quite consistent with tho a priori 
predictions nsde by the extinction hypothesis,    A closer cxaninati-n if the data, 
however, reveals certain inconsistencies within tho data a« well as inadequacies 
in the j'smulftion of the extinction hypothesis. 
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It will be rocraiei that K.ondlor, Greenhorn and Richran investigated 
iSst thn Influence) of massed and distributor itfactice on the dovolopnunt   1" a aonval 

set, and following the finding that the aoctal sot was learned to a stronger 
J| degree under conditions of nassod practice en extinction hypothesis was proposed 
!j••• fcc\-amlsin the results »ncl intOKra^o thorn with the facts of distribution of 

practice.    Yihon it was decided to invofltirjato the vrork variable in oraer to test 
the extinction hypothesis it #as thought wiso to ao-'ify the experimental procedure 
used by Handler, Oroonborg and Ricisaan*    These investigators used galvanized iron 

S containers with capacities ncasurod in cubic inchos ard the connodity, the aaeunt 
of which was manipulated, was dried white beans,    it we thought that the work 
variable could be ncre easily manipulated by the use of glass eylind^fl in which 

* liquids o£ different weights could bo introduced, 
W It is difficult tu knew hew t>ris nodification in experimental design 

effected the behavior of tho Ss.    vfiioroas Kondler, Qrcoriborg and Ricbnan, whoso 
Ss also hud o training problems- report that their nassod and spaced 3s evidenced 
1].\* and $2% set responses respectively on the tost trial, the equivalent figures 
for the present experiment were $j% and 5>2£.    If however, the results jf the water 
and mercury groups arc: separated, we disc-vor tlvat in the water rroups 7i& of tho 
nassod S3 had a set response as compared with only $&% of the spaced Ss, results 
which are practically identical with those • f Handler,  Qrochbui-g and lichuan# 
The relationship was difforont for the mercury croups; $6% of  the spaced Ss solved 
tho test problem indirectly while only 31$ of the nassod group did likewise.    In 
general it can be said, that tho use of mercury depressed the amount of set 
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Vsliy tho relationship reported by Kondlor, Greenburg and ftiebnan should 
bo reflected in the Ss who used water but not with those Ss who used, .-.crcury, is 
.i difficult*  if not impossible, question to answer.    One possible answer,  con- 
sistent with tho extinction hypothesis,  is that in the nassod mercury groups the 
non-sol i-espensos were extinguished rather early and consequently the v.-ork i»» 

ghibiticn produced by tho nanipulat? in of mercury was nainly localised in the sot 
response, thus weakening its effective reaction potential*    The sauc lino of 
analysis would inply that in the nassed water group, because of the relatively 
snail amount of work, the sot response was not weakened vary rapidly and hence 
still naintained a relatively high place in the response hierarchy of the Ss at the 
tine :f the test prcblen. 

There? are several objections to this analysis.    Firstly,   if tho analysis 
wore c rroci. Wu wo'uld oxroct ',hat the nassed mercury group with brief practice 
should demonstrate less sot responses than the nassod water group.    The percentages 
are hh% for the nassod norcury group and 3I£ for tiie nassed water greup,  a rliffer- 
ence which, is not significant but is in a direction opposite to that predicted. 
Secondly,  if the specific hypothesis which instigated this e^.orinont is to be 
tested adequately,  it would bo necessary to know more precisely the changes in the 
per cent of set rospjnsos for the nassed Tfnter group ac the number    f training 
triaxs increase::,    ,/rsh a precise knowledge of this relationship it would bo then 
possible to discover whether the set responses of -. nassed njJrcvry group would 
initially fall significant^ below that of the nassod water group and later " 
significantly riae above it* 

This writer oeiieves that with additional knowledge- the procision of tho 
extinction hypothesis in rolaM.-.n *,-. tho present oxp^imontfil pr.fil^- con be im~ 
; roved considerably,    blwther ii, v,-«-uld bo stratagic nt the present tir.c to expand 
-•^•~:i ., :—iu„ __..,„.„   ... researen energy oo au.t.~.:Ln tiMa 'iu{,jr*-n!  --f oruciai. n is a 
question that at the present tine this writer must answer in the*negative because 
of reasons which will become apparent in the later part of this report*- 
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This writer believes that a nom reasonable explanation   f the ru&ults 
stems from the effects of the   Lifforoncos between the experimental procedure used 
in this study as compared with that of Kcndlor, Groonbcr.3 and Richoan.    In their 

• study, beans were used as the material to be Measured and the various containers 
wor.-. filled t" the t.r,n.    in order to avoid the larnc amour.t of«spilla-jo" which 
occurred in their study, the cylinders in the prosont study were nut filled to the 
top; the capacity line YKIS appreciably bolovr the top of tho cylinder.    Since 
accuracy was demanded,  the S had to exorcise care and in many ea^uo was activated 

y. to pour" the liqui I back anJTf orth until tho precise amount was achieved.    This 
required not only time but also a coed deal of concentration that wale, probably 
obscure tho conceptualization of tho set method,  i.e.,  th«a 5 would Ltccoiso so 

«v»'*nfj the containers accurately that he -oulH ferret the tiethed 

i 

i 

by which ho had solved the problccu 

The verbal reports of tho Ss cVjrinG and after the gxptcincnt tended to 
support this analysis•.    Frequently, cuirinc the experiment, a S would, after- support   XilOa   3ilii.±J 3 A3:      rrUljUUMMA^y    LitUXi*L.   ""^   MOyU*-w.iw;i>«»,   a.  e»   .1 ^u.i--,   ~»« 
filling a particular containora stop and roquest tho E tc tell him which containers 
he had filled because he had forgotten.    At tho end of the experiment each. 5 
was asked whether ho had discovered a common method in the solution of tho problems 
Of the 6)4 Ss who had 9 problems &nu would therofr.ro bo expected to remember the 
set method which they used to solve the training problems,  seven Ss said they had 
not discovered any method and only OIK; could verbalize precisely The «b-a-2cil 

method.    Only $0% wore able  tc verbalize any idea of a set involving all con- 
tainers.    This would surest that the Ss not i.ossossinr; the verbal conception of 
the sot method would be more apt V) solve tho test problem directly.    This v.-.uld 
load one to expect that tho ;;or cent of direct responses in the present .-study 
would be creator than found in tho Kendlor, Grccnberj; and Hichman study.    As 
previously reported, this difference was obtained; tho -jr.nips with 9 training 
probloms had 635b set responses  in the Kendlor,  Groenburc and Riclim&iz a tudy  and 
only $$% in tho present study,    othor evidence which is consistent with tr.o inter- 
fering effects precise i-ioosuruiaunts had upon the establishing of a sot is the fact 
that .Sresselt,  in a personal commvnication, reports that only one of her kO SG 
was unable te verbalize the -'set" solution after but a few trajnin;; prcbleusT    In 
hur experiment, although water was used,  the containers were filled to the top by 
merely dipping thorn into a lar^o roo.nptaclo of wator-    It is also intorostinr tc 
note that in Tr<3ssolt«3 study 70^ of her Ss solved the tost problem in tho set 

Experiment 2 

Although certain doubts were cast upon tho adequacy of the experimental 
procedure used in Experiment 1, these doubts were not sufficiently strong to 
result in the abandonment of the cxicrinentai technique. The writer tried fcc 
devise new experirjentai problems utilizinc tho same technique to evaluate the 
influence of work upon the devoloptient and weakening of a mental set. This exocri- 
mont reports one such attempt. 

The aim of tnis experiment was essentially similar to the .revious ore 
i.e., to demonstrate that increased work would facilitate the extinction of a * "' 
mental sot. It was *nought that a more direct attack upon tho -••rcblem involvi*" 
actual «oxtlnction« trials night produce positive results* ~"° 

Ex;;ex^imentaj procedure. 

Thc^bnsle experimental technique was similar tj tho one used in too fir^ 
csiurancnx, F >urteor. Luehins l^u problems ^cre used. An attempt was nadu'tc rviko 
one tyoupa <•? Ss who were divcn thu bust problem as homo-onocus as possible. 



u 

= 

prvblcn 1 ould be solved either directly (a-c) or indirectly (b-a-2c)„ 
Th^sc 3s who solved it in * sot r.iamicr woro discarded,    ft-vblcra 2 - 7 waro dooiunod 
to vjpr^Tv^o the .'csircd seft response.    These problons wore best solved in the sot 
nanner.    Only those Ss wbn solved all of those problems in the sot nncaor wore 
yornittod to continue the cxitcrinont,    Probluia &,  like t-hu first prooi.cn,  r.s~ 
two solutions.    The function" of this irobler. was to screen out those Ss irk- nad 
not succumbed to trie sot.   k*c rdincly,  thuso Ss who solved this probTori caroctly 
wore discarded.    Prrblcr.s ? - 12 were,  for all practical purposos,  insoluoie,^ 
These rroblans constituted the extinction jdiaso of the cxporinent.    Problcn lj, 

d* Pfobiaras 1 and 8. had two solutions and served as the test problura. MR 

8 Two growls of 10S3 each ws-s used9    Both tjoups used water for the first 
six rcrcblcns.    On the severity problem and thereafter, Group U used r.orcury wldic 
Group „ continued to use water.    To equate for tho possibility that Ss usinj 
nercury rii,;ht,  because of its monetary value, be ;u-->ro careful than those usine 
v.'atvir, the water used for the- seventh and all aucceadint; prcblcius was col-.'ru' with 
ferric chloroid and Ss were told that this was a solution of colloidal fjdd,    Tiie 

I Ss were told that the monetary value of the rjold in the resevoir cylinder was 
"Estimated to be worth aJ25», which was tho value also assi.3ncd to tho nurcury. 

Results and discussion. 
• •       • ••      -iii ii •—— 

.i 

Table 3 reports the results of the experiment, 

1 Table 3 

wL \,   anrl   TD^Y*    f*nn-t    /it*  ipt.   Rn ln+.i I".«<Q   f'rvt*   Prr.l".! ori   ~\ A 

I M 6 6o 
tf 3 30 

although this difference .*as not significant it was in a direction 
opposito to the one predicted.    In order to discover whether Group 11 actually 
enraged in m<?re work a record was nado  jf how nany tines tho Ss in each yroup 
lifted a filled container unnecessarily during the extinction'problens (9 - 12 )0 

It will be recalled that those jspoblcas wore insoluble and consequently any overt 
wmipul.itions of the filled containers were unnecessary.    Tho mean nuubuf of 
liftinc1-' f!-«" Group M was 6.2+,   ..bile Group M had a :r.oan of 9.0.    Thio difference 
iiras significant at the .03 3.«velB 

P 
It nirrht be argued, by one wh<^ is inclined t~ def 

hypothesis, that the dirccti >n of such findinrs is consistent with fcho extinction 
hypothesis.    Although it was thwucht initially that nereury would produce more 
work, the findings suggest the reverse mijiht be the case* * But such jsvunents 
smack mcro c£ debate uhan of theorising*    They point to the lack of    rccision the 
implications uf the extinction hypothesis have for the influor.ee of work u.x»n the 

i weakening of a nental ^et. ' 

I 
Introduction 

In Kx;orir:ient 2,  it was thought that tho scries   ,f axtinotion 
in whien no solution was possible nidit not liavu provided a sufficiently 
test for the effects of the use • f norcurv '~i ".a.to**      l>- 

.j'ions 

£j ijiio oxoinctxon c.-ric 
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;we war — ->oaslhn* measure of the strength of the set tendency lor Groups Vj 
i and U, '  instead of having a series of extinction problems,  perhaps a series of 
H prcblsss *faich could be solved either in a set or direct manner  could provide a 
rf more sensitive test of the strength of the sot tendency, as it was undergoing 

m weakening.    The present experiment utilized such a p-ocudm-o. 

Experimental procedure. 

|. yha procedure of the present experiment was identical to that of 
RxDorimcnt 2,  k.xccpt for one modification,    instead of having a series o* in- 
soluble extinction problems,  problems 9-12 in this study were capable of being 

|, solved cither in the sob or the direct raannor.    Each group eom>istod of 13 Ss 
recruited from the elementary psychology classes cf the University Colicg: of 

I lie;: York University, I 
Rosults and disc-usaiona 

TohTn I. reports the number anc' per cent of set solutions for problems 

9 - 12. 
Table U 

I 
Numbor and Per Cent of Set Solutions for problems ? - 12 

I. 
W 

!       Si 

I 

I 

. 

Givjup JJ 

Problem N                   % 

9 10                56 
10 10              56 
11 7                39 
12 6               33 

Total 33               JU6 

Group W 

—k 

2 
61 

8 y* 
5 26 

3 17 

27 38 

Again,  the direction of differences between groups is opposite to that 
predicted by the extinction hypothesise    Table ii indicates that 6?£ of Group M 
extinguished the mental set by the twelfth problem while H}% of Group Yf did like- 
wise.    This difference pras not  significant (p • s2li). 

f 
It is of interest tc note the results obtained on Problcrr 8, which traa 

tthe same  for hhc SB in both Experiments 2 and 3*    It will bo recalled that ail 
Ss did the initial seven problems with water and on the eighth problem they vroro 
Hividod into either the mercury or water (colloidal gold) group.    Only these Ss 
who solved problem 8 in the set manner were permitted to remain in the experiment. 
On the eighth problem,  28 of the 38 Ss in the mercury group,  a,„d 28 of the 16 Ss 
in the water group solved it in the set manner.    The difference is not significant 
(n - ,20),  but the finding is interesting in that it suggests that perhaps n-ircury 
has a more distracting effect on a mental set than does a gold colored solution. 
Since Groups M and vr had exactly the sane experience prior to problem 8,   there 
s.-iould be no appreciable difference between the per cent of set responses on 
problem 6,    If,  however, we assume that ru..rcury has a mere distracting effect noon 
the mental   sot.  thon wc wuuj.a expect,  &ne nor cent of set solutions to be Jess for 
the mercury groups.    This is,  of course, what occurred in Expo*•Jaccts 2 and 3, and 
it would appear reasonable tc assume t.hnt tho fascinatinr chvnieal   ,•!>.•;•» **•••* ~* 

""tea S:s suiTicicntiy to make thou forgot tho ~et urder 
which their woro operating,    ofcourse, if this was true,   it would mean 
variable of work in our experimental technique is badly confoundc 

v,     4-W. L      J.V., 
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Experiment U 

Introduction 

This study was designed to investigate the triplication of tho extinction 
hypotheses fchul uontal sctc car. bo -ore effectively weakened under condition* of 
nassnd practice.   The first throe caperinc-nts failed to provide any signmc^ 

* evidence .'.hat increased work facilitates the extinction of a mental set.    It;,ms 
decided to do some niiot studies to determine whether an expcrinontal situation 
other Chan enc involving Luchins typo problems would also provide oviaonco that 
massed practice vr/aid facilitate t*w weakening of a mental sot.    The experimental 
technique selected v/as a modification of one used by Maltsnan (fC) involving 
anagrams. 

I 
Experinonoal procedure. 

Twenty Ss free, the elementary psychology class at University College of 
Nr-v; York University were given a series of 15 anagrams, all possessing the cane 
letter order (51*123) and all being food nurds.    The words used wore sugar, harm. 

sly, coca, apple,  cakos, prune, orion,  sodas, berry,  syrup, fudge,  salad, 
iple*-ion of tho training series all Ss wcre_ Siyon fru.it uad grape.    After the completion of tho training series all Ss wcre_ given 

15 additional anagrams having various letter orders, none of whien"Voro 5ul23» 
Tho Tnrds in xAdu test series were all "nature words;" daisy,  ponds,  crock, sv.wap, 
tulip, brook,  storn, ferns, beach,  plant;  pansy,   stems, lilac, river and ranch. 

During training the tine interval for r.11 Ss between successive anagrams 
was 15 seCs    During the test series Group C ( N - 10)""v/as presented with an anagram 
as scoR as they had completed the preceding one Virhile Group 30 (N=10) had a tine 
interval of 30 sec. betvrecn anagrams*    During tho tost series, tho Ss wore given 
u t:kic liirdt of 30 sec. te solve the test "Jiagran*    If bhey failed To do thic. they 
vore given the next anagram after the appi priatc time. 

The purpose of this expcriaontrJL ..lc£j.gn was to create a mental set dur- 
ing the training series and then weaken it,  by tho proeo6S of non-reinforcement, 
during the tost series. 

|; Results and discussion^ 
jg: 
f Group 0 during tho tost series had a moan •:•£ 6t2 failures, while 

Gr.vup 30 had a moan of 7.2,    TM« difference was net significant ( ps ,10) in 
tho direction obtained.    It is possible,  however,  that  Lhe influence of the 
difference in spacing wn"ld dissipate as tho tost scries progressed.    It was, 
therefore, decided to tost the sigaifioancc of difference between the number of 
iuiiorcs from tost trials 2-1;.    The means fcr Groups 0 and 30 were .? and 1,6, 

g' tiie difference of which was significant b.y.-.r.' the .01 level.    Tho moans for 
trials 2-5 vnrc 1,1 and 1.8, \ndlo the means f-r trials 2-6 were 1.3 and 2-l» 
Both of thuse differences, with the use ~f a o?tp-tai2  ' 
T7r.U boy end the> ,05 level. 

The results appeared to bo promising,    it was felt, however,   '..hat sore 
| effects in o»a; i«pari>.»»»Uil design Jtistod.    it would probably be better to iiavo 
| • only  —- possible ~e-„ Tor tne training anagrams,    in or-.'.or zo enccorapv, the 

development   >f a ?ct during the training scries, two :w!na>l& sets vwr:' included 
a icttor sot (&123) and a mining set (food words).    Upcn questioning at   the 

. conclusion ot the experiment,  it uas found that the (,c fclJ   ^rt-   throe groups• 
those who were &waro .jf both sots and these ivh.y -/cr^'a^are of only one eet.    ^ 
;a^ieerc are too eriali  Lo suggest rny difference i--. H- r^:lative stron-ths    *'• 
these sots  but it is most likely that some li ffcr onc^s iu oviot " t* •'"-.'.""-.+* .,r 
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The four experiments reported in this chapter Hero all ucsi^Ou  oo 
test souu iuolications e£ tho extinction hypothesis.    There is no doubt «nat 
these remits aro not narticularly favorable to tho extinction hypothesis.    It 
shtuld bo rualizod,  however,  that hypotheses and theories or-' not creates In 
final form but rather are dovolopsd slowly, progressing iron crude forsmiatiuns 
to precise propositions.    The rate of such development is largely dependent upon 
•he contributions oasipirical studies can oaicc be both the sharpening of the    _ 
l emulation and tho levelcprcont of chorinental situations capable cf producing 
systo;.mtic relationships.    In this sense,  these stu lioa have boon conpiwlc 
failures and tho extinction hypothesis renains the saiuu crude formulation as it 
was at the tine it wan proposed to explain one set of nxpcrinortfll data.    Pcrliaps 
a :.ioro inaginativo exporinontal approach will succeed in giving noro substance to 

| There are other points to consider,    Insinplo classical conditioning the 
extinction process requires, after a relatively high degree of conditioning has 
taken place* a substantial nunber of trials.    In thinkinc behavior there ar^ so 
many other response t-ondencius present with relatively strong associative values 
that the enount of weakening, required for the doiinant response tendency to lose 
its position in the response hierarchy,  is relatively little*    Added to this 

{factor is tho ability of hunan idftfonisias with verbal capacities to essentially 
chancy their cnvironnental situation by shifting tho verbal cues to which they 

s arc responding.    The conbination of those two factors ni£ht restrict tho ex- 
tinction process to such a narrow ranro that it would be exc^dinply difficult to 

m enpiriccily observe its consequences* 

Tho ;2robien for this vxitcr vras to decide whotlter to pursue the ex- 
tinction hypothesis . r become preoccupied with another areo..    As is thu ease in 
nary conflicts,   the resolution depends upon the attractiveness of the varicus 
alternatives.    As the next chapter will iniicats,  an area of thinking behavior- 
appeared whicn this v/riter thought was more promising,  and consequently tne 
nttcntion of this research proryan was shifted frcr.l the extinction hypctnesis 
to the verbal control of rirf''blen solving behavior. 

In closinrt,  a  lew rcnarks nay be made abut the triplications'tho 
findings reported in this  chapter have for an attempt to extend conditioriin, 
principles to the realn (•£ problon solving behavior.    For t x;e.  the content  of 
this  ci.aptcr will increase their c»A«3ricti;.is that cuch in attercrvfc zr   -o .rood to 
failure,    Fron ny point of view such a view rruuid be ivrricly pronaturo.    These 
findincs surest that it will probably not be possible to sinply select variables 
wnich ^-,;^rato ir. tho  ronditioning situation an:! expect tlv*" +-* v> -•- —+.-•-•!-  -•- 
tho problem soivinc situation.    An oxtuiision of conditioning principles to 

• prcblcn solving behavior docs not uoan the "extension"  of conditioning variables, 
but rath,_r tho extension of relationships obtained in the concUtioniir l^STFT: 

An attempt was made to complete a noro extensive utudy usin;j the ncdification 
succcstod.    Since tho experiment was begun near the   •>nd of tho uca'cnicye'ir    it 
was only possible to obtain a total, of 18 «5s.    The results of  those Ss revealed 
absolutely no darter once between Oouns 0 an:   30 durinr tho *-cst series      The 
oxp«<r1jnnVit was not continued at the bc^innix^   -f tms acaricnic year because   f 
thu priority Givers to the tacperinonts roprtod in the third chapter., 
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Such i-n extension cannot be done in a siwplo minded fashion out rather requires 
a trr-euonuous ariount of work and thought in coordinating the independent and 
dependent variables in the Conditioning situation with independent end dependent 
variables in the probler. solvinj situation, and then testing whothur the con- 
ditioning principles arc applicable to thinking behavior. 

• 
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Chaptor III 

Verbal Factors in Concopt Formation Behavior 

The initial experiment reported :J\ this chapter was designer] t.n 
determine the influence the learning of simple concepts (coneepta based on one 
stimulus attribute". had upon the learning o* a compound concept (concepts based 
on two stimulus attributes) which involved combinations of sinapU concepts. It 
tjas found that semo Ss could not learn a compound concept oven after they had 
learned the simple concepts of which it was composed, An explanation of this 
phenomenon was uffjred which emphasized tho Importance of verbal cues in concept 
formation behavior. The r-csaairiirig exporinonts in tho chapter sought to test the 
adequacy of the proposed hypothesis, 

£ Experiment 5 i 
I Introduction 
I 
I- Tho nnmirical problem investigated was a specific one rolatod tc concept 
|       formation behavior in a conventional card sorting situation. It sought to closer- 

mine the influence the learning of simple concepts had upon trie learning uf com- 
pound concepts which involved combinations of simple concepts. An example of a 
simple concopt would .roquiro sorting a sorios of cards by the color of the f igures 
on thcar.. Another simple concept would require the Ss to sort thu cards acceding 
to the size of tho figures, A compound Cvnuupt would involve sorting on the basis 

I       of both size and coloz*. 

Our  experimental dosirtn involvod thro* grcxips, each required to learn 
tWO   SifipiO   Concepts   aUCCOSaiVQjy*      Foi.i.OTixIi[j   Oi'iXof   Ga.Cu   gTOup Was  riiqVw-i iC*   uC 
learn the test concept, which was a compound concept. One group learned be th of 
the simple concepts of which the test concept v*as composed, thu second sroup 
learned only cne« while tho third group learned neither of these concerts. The 
expectation was that the rate of learning tho tost concept would be directly 
related tc the number oi' simple concocts learned which were involvod in the t.».»st 
concopt„ Sines the learning -,f the test concopt dopendod upon the development of 
two specific response tendencies, it would be expected that previous training 
involving theju response toivloBcies would facilitate the acquisition of the test 

I concepts I 
i Experimental procedure. 

Male students from the elementary psychology course at University College 
:f iJnv/ vork University rcrc used.    They wore naive as to tho nat.iiro of tho experi- 

ment.    The final results included the data from 62 cs. 

I 

." Trie conventional  fv>rd s ,rting nest procedure was used.    The Ss *7oro 
required t>.. sort tho cards vith respect to  a gr up of stl^ralus card.-?. "Correct 
responses were followed by tho E saying "Right," and incorrect responsos were called 
"Tft-ong,"    The initial form of tEe N.Y.U. Card Sorting ^est was used.    This test 
was p&ttOi-uod after the Wisconsin Card Sorting Test (I ),    It consisted of 32 
response cards vfrzeii varied in test's of four forms (circle,  crescent,  square and 
triangle), and four ??e-olors^ (black, s.:-ay. yellow and uran^a), and two sizes. 
Tho designs appeared en a ^ in. squ-^o card with the designs themselves beinn 
either I in,  or 2 in.  in height. 

Two studies with the same experimental design worn ^on!uctO'*t     In la- 
first study,  throe groups were required to luarn two Simple concerts successively. 

•2 J„     —""" **~~-'-"'*-^~   in rr^-iit >-i a t-atlo o« *hicn was a tray vain two 
rows of four compartments in which the cords sould bo placed.    In ti» two center 
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compartaftnts in tho row farthest from tne Ss were placed two stimulus card:;: a 

§I»r^e veil or crescent arid a small bla^k square.    Tha response cards could be 
sorted into two categories reprinted by these two stimulus cards in four differ- 
ent ways.    The basis of such sorting would involve four simple concepts* size, 
color,  shape and »part-wholo.a    Acquisition of the size concept would be indicated 
by the S placing the cards having large designs under the large yellow crescent 
and small designs under tho small black square.    The color concept required the s 
to sort chromatic cards (yellow and orange) under tho yellow stimulus card, and 

|. actoomatic cards (black and sray) under the black stimulus card.    The shape 
concept involved placing figures with curved linos (crescent and circle) under the 
stijm-'us cui-u with tho crescent and placing figures with straight lines (square 
and Ui«utelo) ondv-3" tho stimulus card containing the square.    This "part-whole" 
concept was based upon tho idea that a triangle is part of a square.    Consequently, 
when the 3 was learning this concept,  ho was required to sort part figures (triangle 
and crosr.o.ntA helcw the crescent and whole figures (nquare and circle) bolow the 
souaro. 

At tho beginning of the experiment, tho C was given tho following 
instructions; 

9J want you to put each of these cards (pointing to the response deck) 
I in the slot below the card (pointing to the stimulus yards) with which 
% you think it belongs.    Aftar you place each card,  I will tell you 

whether you arc right or wrong.    Your object is to jet as mar.y as 
possible right.    Co you understand?   Go ahead and try the first one.a 

II 
Alter the 3 reached a criterion of 10 successive sorting responses,  he 

st received the   fV>t"! muring  iiiHtructionsr I: • 
"That was very good.    I would now like you to try a different problem. 
This one has a different solution.'' 

i 

In the first study (represented by thij letter A)* Group 1A learned the 
shape concept a.;-  thor. th- • •*"S*».p conceptj Group 2A learned the shape concept and 
then the color  concoptj trhilo Group 3A learned initially tho color concept and 
then the "!"!part-whole" concepts 

i 
Following the learning of the two simple concepts, the S was told: 

"That was f^nc. Now here is a third problem for you to try. Kow 
wc will have four categoriese» 

Two additional stimulus cards wore added: a large gray triangle appearing 
in t&o first compartment of the tray and a small orange circle being placed in the 
fourth compartment. Ss in all throe groups were required to learn the same test 
concept* a compound concept involving both the shape and size concept (for a 
schematic representation of the procedure of the first study refer to the first- 
throe columns of Table $}•    Examples of correct responses would bu as follevjst 
n response card with a small black crescent would bo placed under tho small orange 
circle because both are small and have tho same shape (the figures arc composed 
of curved lines). A large orar~c square should be placed under the largo grey 
triangle, because both are largo s.a*I have straight linos, The criterion of learning 
for the test concept was also 1C successive correct responses. T":,e Ss hoc1 a t »ta3 
of six docks (19? cards) in which to achieve the crit sHun -I lc->~r.ir.P     Th^s limit 
was required because rf the ha- duration of tho experimental SOBS ion. 
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The second study (represented by tiiu letter B) had a similar design 
?.nd procedure (refer to the first three colirms uf Table $)•    Tiuroe -y^ups of 

* Ss wevo roquircd to loarn two simple concepts successively.    Group IB learned"tho 
'iiiapo find oiae • concepts, while Group 2B learned the shape and color concerts* 

ft andViroup 3B learned the'color and "part-whole" concepts.    The major difference 
between the first and second study was the navorc of the test concept,.    in the^ 
second study the teat concepts which was also a compound concept,  involved both 
the ecl'-r and "part-whols" concepts*   According tc such a concept;  a correct s^rt- 

fing r>f a response card with a small black crescent would involve placing that 
card under the stimulus card having a largo gray triangle, since both those cards, 
have achromatic » col. ;ring, " and both are "part" figures. 

The .inclusion '^f tho second study in our exporinontal dosignwas to 
centred fur the possibility that the rate of acquisition in tho first study would 
bo a function of some general effect induced by the learning of tho simple concepts 
rather than duo to the specific interaction between the simple concepts ar.d the 
test concept;    F<-r oxanpia.  if Groups 1A 2nd IB 'learned the tost concept more 
rapidly,  then wo w.>uld attribute such a finding to some general facilitating 
effect the learning of the simple concepts of size and shape had upon the learning 
of all cssopound concepts."   If, on "the other hand,  Groups 14, and 3B learned the 
test concept most rapidly, v,re would ascribe such results to tho interaction bet- 
ween the su^c^ssivc Aoarninr of the simple C">ncnr>t n-jvA the test concept. 

I 
Results and discussion, 

Triui-o wore no significant differences between Groups 1* and JB,  2A and 
* 2B, 3A and 3B In the rate of learning the training concepts. 

The results of learning the tost concept in tho first study arc 
yt presented in Table 1.    Two of the Ss in Group 3A failed to learn the test concept 

within the allotted \j2 test trials.    Those 3s wore assigned scores of 192^ and 
W tho calculation of both the me^n and the standard deviation of Group 3A iaeiuded 

those two unsuccessful Ss.    It was felt that such a procedure was defensible 

\ 

tS "I V/^/"* xaggci-ate the difference:? botwaen the groups, 

Tablo    5 

Mean Nutibor  of Tri.-"1_? Required To Attain lost- Consort in the First gtud"" 

N Solving        Mean 
ar'jup    i±-iiXi:~'.!'H. Concepts 

1L shape, sis© shape size 10 10 2JU1 21„2 £-65 

^ shape, color shape size 10 io J^.li 22.1 12-61 

il color, »p^t-^hoie!! shape siso 11 9 10U»5 65.0 17-192 
£ 

It was deemed advisable, because) nf the problem raised bv the *w^ 
unsuccessful Ss in Group 3.4 as well a? the. isxro diffarcncos^ctsTn-ntho'var- ance 

o o± Group 3A and tno othur two groups, tc use a s imnlo ncn-parsmntric test t 
evaluate the 3igr.ifisance nf the .^Iff crepes botsrocn t1— vrt-»-"c ,^.<•,»fo ,-',.., *      —J-WAV  --o U-,V-.\JK.II ^.iV \tsj. ^.^^s experimental. 
groups,    U testa n , ) rovoaxed chat the differences botwoon Groups 11 and 2A,  2A 

tuu .02,  ,05, ai»^«ux AOVCIH.  jrne proDabilitv ,:f tiiroo comparisons, producing 
o~j chance tiu.ee significant differences beyond tlvs .09 level, is    r^o'c --..., •, 

. ^^^J"^"•, J5^-|
,S'l+~--.U3K'_-»^-r-:, . •• 
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"\ible 6 reports the data of the second study.    Only oi;;ht of tJxo 3.1 Ss 
in this stury wore capable of solving the tost concop; within the allotted nunpor 
of trials.    The results,  howuv-tf.  do surest a trend?,  the per cent of S« solving 
the  test concept,   as well as the nuabor of trials ro^ix-eu oy tneso successful 
Ss to reach a criterion of learning appears to be related to the number ux simple 
!on,o7^ appropriate te the test concort **<* has pro-icusly been learner,. 

Tablo   6 

Mean Jfosber ox  Trials Required to A^ain Test Concept — Second Study 

N Solv^   Mean Trials of 
las Test   Ss SolvJac 

N     C°"coFt     Tost Concept   Range Orc-un Training Concepts          Tost Concept 

23 shape, sise                 color • ''part-w^oleK ID 31 

2B shape,  color               color-t- spsri-whola" 11 3 

3B color, "part-whole'* color^npart-whcles 10 h 

1.67,0 

89.0 
Tt   ft 

67-130 
«,-"   - o L tp—xoO 

vmiuh iuid bo^n loarno-Ci. 

The results of both studios appear to be,  in a general way»  consistent 
with the prediction iiado that tho rate of learning tho test concept would be 
directly related to 'Jho nunbor  of sixiplo concepts appropriate to the test concept, 

7& the first study a very definite and si nificant rcla- 
btained; the group   1A. which had learned both cf the simple concept3 

ox which the tost concept was composed learned the test concept noro rapidly than 
did tho group    2k. which had ^earned only one   if the 3l:;nificant sixulo concepts 
and this latter group  .2Ay,  in turn,  acquired the test conc-op? «aovu quickly than 
did the  group   3A, which learned neither of the appropriate simple concepts.    Tho 
results of the second study failed to 3hcw the s?xio significant differences,  seen- 
ini;ly because such a iar^c per cent cf tho Ss failed" to acquire the test concept, 
the trend of the results is consistent,  however, with tho *:riginal hypothesis.    It 
was found that tho rate of learning of these 3s who did solve the tost concept 
appeared to be directly related to tho nurir>nr""of appropriate sinplo concepts that 
had been learned*    The data of the second study also suggested that tho per cent 
of 3s solving the tost concept within the allotted trills was related bo the nuuber 
of "Spprnprlnh.i sjttplo concepts that had been lea* nod. 

There are several interrelated problcr.is raised by the data, the 
duplications of which are particularly relevant to the relationship between S-R 
theory and concept formation bchavior.    The first of those is tire discrepancy 
between thn results of Groups 1A and 3B.    It will be recalled bljat these two groups 
wore treated similarly;  they were initially trained on two sinplc  concepts and then 
wore vequir.-.-' to learn a oc^ipounJ. concept conposod of the two siaple concepts on 
which they had boon trained.    The results indicate that, whereas all the Ss in 
Group 1A were able to lccu-n ^hoir cewpound. concept,   only four • C tho 10 3s" in 
Group 33 v;ere successful.    An     lalysis of this discrepancy points to  oi;e~'f the 
basic Mechanises in huaan concept fornation behavior," 

The results of Group JB dcr.ionstrntc that "mastery" oi too siuple concepts 
jcussarily insure the solvti-m    i the expound concept.    If Ss can lonrn uoes iiou Hi. 

tho  s:Lnpic conco".-ts. v?Iiv • 
1.5*0   tlrVv'   OJUHP-LW    CCTir-Oj-to?      The   QXi&rt\±£    L^- 

X\'-J' 0    wllf'**'r     I <",.'i.T*Td     i"»" 
pt« 

concept w.iioh Us a ,:orc 
:itis  iiueSVi'-ii .;.j.oo   x:i  the 

f what responRfes aro IcarneA wh^n an S nastors a sir.plc couco-jt. It 
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• bo rnnoiiborod that when a S waa Icarnine a uto?lo oonc^t, ho was required 

those verbal cues (part figure 
acquisition uf tho tost concept* 

The essential duplication of oho above p-int is tl*l  thu associations 
un'lurijnr-n the process of concept formation in a card sorting test arc nut ootweon 
^o cards and t>h» sortine response but rather between the cards anc some verbal 
response to then which,  in turn,  serves as a cue for the sorting response, 
cont 
and 
verbal!;.- . 
cert.   iUthouGh it was probably easy for the Ss in Group 3B to verbalize the 
conceptual differences between the response card3 when learning the aiiiiplc con 
of coicr, it was oxtrencly difficult for these Ss to conceptualize the differences 
LuUrouu the response cards when sorted en the basis of the « part-whole" concept. 
It would soon that a triancic,  especially the equilateral triangle v;hich 
appoarou on the cards uaod in this oxperaiicnt, is unable,  for nost Ss,  tc instigate 
the idea that it is part of a square** 

cept 

The onphasis on tho importance of verbal ice is ii'Ji/i all 
o;-v» VM-*« <>WA * 

eourso, 

sessions    As  is  sn".ofton the case,  r.iany of the S3 were found tc ba anAzlnjIy 
inarticulate: thi* can undoubtedly be attributed in part to defects in our 
questions,    their replies, however, did. subject sone Interesting relationships. 
Tho Ss in Group li. were able tc verbalize tho rationale of thoir card serfcinr: 
after havinr learned the test concept.    Most up thcaa wore able to express them- 
selves in t-cjiss of the abstract principles, ieo,, the differences between the 
four or.T-nf;-)rics ras on the basis of tho cambin&tt .m    f hnth the size and sna^.o 
factors.    The remaining Ss expressed thensolvos in a soaowhat ncre concrete 
fashion, describing specifically U*j underlying foatures of their sorting procedure, 

B 
e 
I 

I 

Thia inability to ruo^xuvl bo tho wiancio as a part of the square was 
probably  the prinary reason why the learning of the "part-whcio" concept during 
the initial phase  if the experiment required a largo .number of trials,    Tho :uoan 
rssibcr ef trials roquirod to achieve the criterion of loarainj the siaiplo "part- 
whole55 CsMie^pt wr»5 US,? as coxnpared to 5.7, 6.6, and 2o«6 for tho simple conceits 
of cclcr,  shape anc  size.    Those uoans,  it should bo noted, are based*upon the 
results of all three groups in each study.    Tho shape concept was always learned 
initially while the loarninj of the size and ;;art-wholn concept aiwsvs followed 
the acquisition o£ a previous aisplo concept.    The color concept was" learned first 
in Groups"SA, and 2B„  and was the second sicpla concept to be learned in Groups 
tl«        -.,,1       OTJ i 
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e.r,,  "small figures aith snail figures, round figures with round ?i;;uros.  lar^e 
firuros with largo figures,   sharp cdgo figure with sharp edge figures,»_  Con- 
trasted vrith khis wore the verbal reports of tho successful Ss in ijro^p 3fi«    Tw 
of the Ss wore practically incoherent, being unable to spontaneously provide any 
rational. basiB for their correct sorting bohavicar.    upon further questioning, it 

fa-^joarcd that those Ss were sortire the cards correctly by reap >ndin; on an 
abstract level to tho dofi crones in ocj.or ^«v Bpocix*~~-*-v   --  ——  _   --^ — 
fern,  i*o,    these Ss loarnod to place ashrcs&tic crescents an.:', trianrlcs in one 
eatorory.  chromatic* crononn^ "«.'! tritingics  in anoilKa:,  uuiu-v<M&t.kC oii««r^e urv.. I 

' 

v 

i 
r 
I 

circles in another, ^nd chrcsnatic squares an.' circles in a fourth category. 
•"Ithough being able to concoptu&iiae tno differences bafcrocn the achromatic and iki^ 
shroriatic cards.  t.hov wore unablo to verbalize the uiffcronc-cs between the curds 
containing u*rt'figures and whole fibres.    This tyro of solution, wniui is based 

Supon a combination of both abstract and specific features was the most cc-racr. one 
reported throughout    the second study.    Dray one of tho eight successful Ss (a 
S in Group &) was able to give a clear statement ot tho abstract principles which 
-yided his sorting behavior. 

I 
Tho importance of verbal cues in concept formation is nicely illustrated 

although not elaborated, by Oseas and Underwood 03 }•    They used as stinui*  three 
different geometrical Torus of three sizes and shades.    Size ana shade were 
relevant .1i1.10n3.ions, while the form was irrelevant*    This resulted in a tasK in- 
volving nine concepts, oc.\ch being a different combination of size and shade.    It 
was found that concepts based on snail and largo Geometrical fera were learned more 
rapidly than these based or. medium size figures.    They attributed those results 

k t-o interference produced by stimulus generalisation* 

"'In lcarninr concepts of medium size,  generalizing tendencies from 
both the snail and larrro figures could interfere.    But,  in learning 
the concepts based on snail figures,  generalizing tendencies would be 
nax&aal  fV'm the medium-size figures,  but minimal as regards the large 
because of their greater "disfcanc*"' along  the size dimension. 
Likewise,  in learning the concepts based on largo fortsS, interference 
a^ain should be maximal from tho mediun-size fii^urua but minimal front 
thw snail,«     ( p,  lli6), 

Tho same lino of reasoning should apply to concepts involving tho three siiadcs 
(tthite, fray and black) **long the brightness dissension.    There wasn't, however, 
any difference in the speed of louriiinu those concepts,    Tho •Hacr^j^UK^' bofew«f?n 
the learning of concepts oased on size as compared with Lri,,ht«uSw according tc 
our anaiys-is wesud oc one x,o the difioronces in tnc verbal responses produced by 
the,- sLiouli.    In the case cf siae,  one .ices not 
-'inpn«ion with the verbal responses of largo, medium and sLiall.    One has tc icarn 
that there are three sizes before  these descriptive  terns can be attached.    It is 
during this learning <.a  the oxiatenuu of three siscs that the interfering effects 
;f stiffiulus generalization are produced.    In tho case „f sb&Jo, b,jvrovor,'"tho S 

licie available frr~. th*> vcrv bcjinnin•• thrf>" v-n»ha3  rnarvtrmr.%* fwhito    -TAV 'v..,r 
black) which vij-fiorontxat-j tlie throe poinUa on the brightness dimension.    Con— 
soquontly, the interfiling of foots on the .ray coneepes arising fros the stimulus 
,,-..—»—«._.^_„J._i.   ._  „._,„ „J..J   wj^t-v<* uwu.iy   uo  wpcxauc^     4.1. BTOiiiC fiTi 'C*aj* that th»j 
three distinctive words inhibit the expression of stimulus generalization "based 
upon pJrysical similarity, as w^s found to be the case 3.1 the study by Kuunno (     ), 
Out- point can be summed up by saying that if Qsoas ana 'jnderwnod had uood tliroe 
shades   >f rray rather than whit,:,  ^a- an- Mack,  thoy w.,uld also have four/? 1 r-nor- 
alizfttlon effects flu? in?; the learuing of concepts based upon diff-ronces in shade- 
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RotvuTCUi.: to oho results of our cm study, it night be argued that our 
analysis .-f tho discreriancy "uetvraen the results ~f Gr^u^s 1» and 3B sa,ys no u^rc 
than t.hat tho S* in Group U were able to perceive the necessary relationships 
whi'o aost of The Ss in Qr->in> 33 wore ur.ablo to do this.    Wo believe t~at suc.i an 
arraiaont is not entirely justified..    Our ompnasis has been on response xr. o.^cr. 

I c„cg which serve to media to formation of the appropriate caid s .rtm;; responses. 
| s,1Ch an analyais points to whet we believe are basic mechanisms as well as xntc- 

rrrvitinr: tldnVin.v behavior and sinplo associative loarnlnc, rathur than creating 
a hiatus Dotwoon tnti  «wo,   ua -us ^uau^u^v  -i  -ji-*-C~..~"U  .. ..UIH.<.«« 
.relationship" orientation,    In addition to this,  our analysis duos not requ:ire 
that the appropriate rciationahios be perceived for the concept to be attained;. 

r: pa-  ujcaiixle,   it would bo our guess that tho per cent of Ss solvinL: the tost 
concept would increase by conditioning the triangle and crescent to a comi.on 
nonsense syllable.    Sucn a procedure would provide a common verbal cue which should 
facilitate in the acquisition of the test concept,  even though it would nvt 
emphasize the idea that a triangle is part of a square. 

i Lot us now consider the significant differences found between the 
throe croups in the first study.    Our analysis would sucr.cst that the advantage 
derived Ir-on the acquisition of the appropriate simple concepts  .lid net stem from 
the ncro repetition of correct s ;rting responses, but rather fror. the opportunity 
tho initial tralninr provided for the appropriate verbal responses to become 
dwairvsnt and thereby facilitate the acquisition of the test concept.    Esror.tiaily 
the preliminary training, involving tho appropriate sinple concepts, modifies 
the cue situation rather than strengthening markedly any particular response 
teniency.    Unlike a simple conditioning sitiiation,  in which the conditioning trials 
increase the habit strength between the conditioned stimulus and fciiQ conditioned 
response, tho major effect of the training: trials in tise present study is tc 
determine what verbal cues shall bo dominant at tho bcginriiaj. of the tost trials,, 

This point was burns out tc some extent by the coonents of tho _Ss 
following tho completion of their experimental session.    The most common intro- 
spective report   f the Ss in Group 1A wlsen describing tho rationale of their 
correct sorting procvlure for tho t*w»fc concept was the simple statement   ,f the 

i 

i 
were mentioned.   *a example uf this typo  of report is one in whicn the S categori- 
sed the fyroups as largo squares and large triangles, large circles and Targe 
crescents,, etc,    Tho aost common report of tho Ss in «hc third group was vague in 
that it h«^i f*-n.et1 V> apart i.*y  in uay olooi:   :*• sTaple manner tho verbal cuo.'^which 
dictated their sorting response, 

A basic problem raised by tho present studios,  b\:t unfortunately' not 
answered by them,  is related to the question of whether these factors which 
infl»oncc tho rapixli-y of acquisition of compound cencopts (such as training or.' 
sisiplc concepts) also influence tho per cent* of Ss s>olring the compound concept. 
Tho data from our tv/c studies rruld suggest this""is so since in the initial study 
boo orgy two So who failed to solvo tho test concept wore in tho gc^m, that had nc 
training -,-n tne arcronriatc sin&Lc conceits while in the second study*the per cent 
of solvers in each group was directly related U tho number of ap r•• ^iatas^-pic; 
r.nnm-*.* l.-nmod.    On- mi-ht argio,  however*   that the traininr- en appro^•:*}.,"* 
sample oonce-ts has  tho effect of hastening the ap^^ratiao of'tho appropriate 
VL.'.:OI responses but if uxnimlLoii t-tuo vias affcr-Pid -•• .-11  g«? the ••••or oc"t  >•*? 
solvers would be unrelated to the ijjyo of preliminary traintnr;.   'our"fii;!iii..]a  -ivo 

sc-Lio. CU^OT- In Liiis p<;ii\t 3inc<:  tuo of tho Se in Gr.,up IB (nv U-ainiiv- on 
appreciate simple concepts) who were unablc'to solvo tho tost cor.ee tfv/ithij: fehn 
slotted triaxs wore able t,, solve  the Lost v^nc,- b >,ith additional trials .Tho" 



3 

- 
theoretical tsroblum involved in this question i« whether who training on approp- 
riate simple* concepts r..uruly hastens the appearance of the appropriate verbal 
responses, assuming that it is within the 3s r-epctoirc,  car whether *\:is training! 
"selects out" the a^rcuriata verbal response which under ether trainin- conditions 
nif,lit not occur. 

Oar analysis of the present data, with its major emphasis on the cue 
situation Deinr; modified as a function of training, lias certain similarities to 
Gubhrio's (3 )°tr eatment oi conditioning phenomena.    This deoe net noan necessarily 
fefldb  only   ij.  SiPpiO   r-.vrir.i.r.Uj.iv   «-««•.»<»•<—i.    -•---••ijr-?   30.--SJ   -•.-..•   .jaam w   o,   J-W   ap^xxs-u.,  
to hunan thinking banavior. The stimulus situation is an important voraaoio in 
all S-R theories, v/hether they be committed to a s?^;lc trial associative 

|        principle or to o habit rrowth principle. Within a theoretical framework inv.lvinc 
the habit jTovrth principle it can be sail that trw now associations involve.' in the 
present study are" not new associations with zero or relatively weak habit strengths 
but instead arc established assonlatjlnns v,-jt,\~,  thoir ha'.it strenrths approaching r 
having approached their asyrptotc values. The essential condition for the ac- 
quisition .•£" the test concepts is that the relovant associations bocci;o doi.iinant in 
their competition with the irrelevant associations. This cer.;cs about by rapid 
shifting in the dominant position in response- hierarchy because .f the almost 
equal strength of the competing associations invelvinf the various verbal responses. 

Experiment 6 

In the previous experinent a:?, analysis of human concert formation 
behavior was suggested involving a sequence of two s-R associations. In the first 
connection tho stimulus would represent the test cards while the response would 
rofez bo the verbal (usually subvocal) responses saadu to than. The stirnilun of tho 
second would represent the verbal cue produced by the preceding response while 

I        the response would refer to the overt" card sorting behavior. 

I! 

I 
i 

Tho present experiment attenpts to evaluate the adequacy of this type 
of conceptual analysis when applied to a conporison between a reversal and non- 

jy    _ -u 114-11 _, i J. <* %?<ueui u vtxxx oe lacixxuiteo wnon x.ne appropriate vcreai  cues are 
present.    This hypothesis VA uld x:rcdict that reversal shift would Lo cere rapid 
than nonroversal shift.    This would follow because at the becinnin- of the reversal. 
shift the appropriate verbal cues are dominantj they are merely connected to tho 
wrcn:~ sorting responses.    This condition of having the appropriate verbal cues 
dominant would not prevail for the condition ^f ncnreversal shift.    At  the 
beginning of the nonrovarsal shift the verbal cues doixinart are those related tc 
«.,- .4_.^.v^.^«.  _^.»^^,lU •aiii.ii ...:i  ai nuwoi.'.^,   —LJ.XOX-OJIU ifj.i T^ic sucono. tc—oe—leer nod 
concept, 

Igxv er:'mor.tal procedure. 

The cxT-eritiental desijn is represented in the folj/win- 2 x 2 taMn, 

Table ? 

aehc-matl^. Rf;pr«iauntation of Facperiricntal Desien 
Second Concept 

Reverse A.   Rnvorso B 

First Concept 

| Qr^up 1|Group 2   i 
i i Ja *   '.ill KB s.j -i ; 
t« ~' -,n^_~"   r ~i j^iv-up j |Ur 'up tj 

B    1(N*10) i(H»10)    1 
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The N.Y.Uc Card sorting Test. Form 3, was used.    It is a ratner complex 
test arid nesd not be described here,    The reason for its complexity is that our 
supply of Ss was exhausted and we were forced to use Ss who had experience with tne 

< initial form of the N.Y.U.  Card Sorting Test,.    Consequently a card sorties test, as 
uiflita Form 1 as possibla. wa* d**ig!»l.    The two concepts used can be represented 

| by the letters A and £, 

Tvro stimulus cards were used.    Hail of the Ss (a total of Uo) initially 
| learned Concept A whiln the other half learned Coiicept°~3»    Half of each of these 

group* then learned the ruvuise of Concept A, while the roraaindor learned the 
reverse of Concept B.    The Ss were net informed that a shift from the first concept 

i> to another concopi, would be made. 
%• 

I 

Results and Discussion. 

According to our analysis, the combinod Groups I and h  (reversal shifts) 
should, leara®*second concepts mere rapidly than the; combinod Groups 2 and 3. The 
results obtained waru in that diroction and also significant (p* ,01). Unfortun- 
ately, there was a difference between r,no groups in the rate of acquisition of the 
first concept in favor of Group 1 over Group 2, «i»d Group 4 over- Group 3* The Ss 
wore randomly assigned and consequently this difference in the rate of learning" 
the first concept was purely a function of chaice. The rc?ult, harovur, is that 
such a chance difference in the learning of the first concept invalidates tho 
significant difference obtained in the learning of the second concept. u&' 

Experiment 7 

During the time the data from tho jxroceaing experiment wan collected, 
Buss reported (i ) that in human concept formation learning a reversal shift 
occurred at a more rapid rate than did a nonroversal shift.    Such a finding was 
consistent with our prediction.    Buss, however, accounted for hits obtained 
result." in tei-ias of partial re infer comont and a roinf-rccmorit-inhibitinr. theory 

I of discrimination learning. 

Tne prosent experiment v/as similar tc Experiment 6 in its attempt to 
compare the effects of reversal shift with nonrcvorsal shift in concept formation 
learning.    An experimental modification was introduced which had as its aim an 

{evaluation of the relative merits of the explanations offered by Busc, a? compared 
to ourrjj   tv account for the superiority of a reversal shift, over a nonrov^dal 
shift. 

I 
3 
* ^pori'i'ental procedure. 
I 

This experiment,   at the time cf writi;.3, has not been ecwpiLeted,  out 
the results are so definite that it was decided to reprrrt tho dnta of tho initial 
US Ss.    These SK waro from the elementary psychology course of University College 
of New York University. e 

The N.Y.UV  Card Sorting Test, Form 2, was used,    This tost is similar 
to Form 1 (a description of which appears in the report or Experiment «n. n«t.rt.i-. 
that   a    C   —   shnnort    fi .m   mi.   o.»l>c.+ -! t-,,+ nA    f>. -,   *:,„   4 .„..; _ __-i _       _     »* . '   *,*     ...   "f". ! z,   " "  u"     —*•-- --•• ;•—  ^""-uu J,J3

   ««o triangle, and rod was suostituted 
for the orange color.    Tho *», stimulus cards used wore not identical  with arv o* 
the response cards.    They -./ere a small dark gray ellipse and a large orange   " 

      . Jli,J f-G fs ^or;: -i"-idud into two groups of 2u So each*    Group S le,irrrf,<j 
3iux.x-.ix*  c..y snapo concept; axj. u_ - *\<;:;oc. and square figures had to he ci.-icorf 
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unoor the large orange pentagon, and all circ"! nn r*n& r.roacent figures ivcrc ro= 
quired tc be 3'. rtod below the sri£.ll dark ^jruy ellipse.    Group G initially Teamed 
ILo color concept: all g^ay and black figures had tc be placed below tho ssaall 
dark gr:\y ellipse while ail rod and yellow figures were required to be sorted 
below the large orange pentagon. 

After reaching a criterion of V? successive correct responses  >n t.ne 
first concepts  half    f the 3s in each group wore required to learn the ruvirso of 
the shape concept (^'curved "snapes" under the pentagon and "straight shapes" under 
tho ellipse), while the rornainrfor had to learn the rovorao ^f the coi'.r concept 
(chromatic figures under tho gray ellipse ana achromatic figures below the .range 
pentagon).    The groups ware equated in terns of their performance on the first 
concept.    The learning of the reverse concepts will bo reforred to as the second 
concept*    Tablo 8 represents the experimental design- 

Table 8 

Schematic Representation of Experimental Design 

I 

i 

First 
Concept 

Shane 

Sucond roneopt 

Rovers* Shspe      Reverse Cole 

Group 3r-'B3 

(N = 12) 

Cfex-up 5**EC 

(N s 12) 

Group C-RS Group C-RC 

(J? * 12) 

Both Buss and   this writer would expect Groups C-\{S and S-RC to demon** 
strate slower learning than Groups 3~RS and C-RC,    Buss 'would expect this event to 
occur on the basis of a reinforcements-inhibition theory with a principle of pertial 
roinforcenent added while this writer would predict it on the assumption that the 
appropriate verbal c,w>s are dominant for the latter two gr-jups at the beginning 

i/iiu  s.~^r:i t the second concept-* 

4co«rding to Buss'  analysis, the 3s in the nonrevo-rsal  shifts (! (Cimr , ps 
C-nS and S-RC) would receive partial reinferecnent vfhon responding auring the 
Learning of the second concept in tho manner which had boon correct f r   "he first 
concept.    For example, pla^l^g a yellow crescent under the large —ango pontage n 
stimulus card would be a correct rosp.-rt3o for j. s in Group V-^S luring tho learning 
of the first concept.    It would  also  b-o a correct response Tor the sane S during 
the learning of the  second concept*    This partial reinforcement, ace ;r-ling to Bussa 
would survo to naint,ain the color concept, and thus retard the learning of the 
reverse shnpn concept-.,    Fcr the reversal shift groups  (Groups C-RC and S-R5) 
there would bo no roiru.'~ra tho aiscriminaMcn learning previously,  i.e. 

100$ non-reinforced during the beaming  .;£ the second concept, 

in orc/ir to Lost- i.ho relative ncrii-s of Buss' formulation JSiJ. that  . f 
tho present writer   >*  «•?•: necc-Se^ry  to Revise some experimental Loohniquo capable 
el c-oiili olli».^. w.o wffocts of partial reinforcement.    Thus was accomplished by 

vKSS-^bd^Sm 
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using a 16 response card dock at the beginning of the learning -f the second 
concent..    All rospense cards, the- correct siting  -f which would be the sarx fox 
the Ss in the aonrovursal shift gpr/upe i * both the first and second concepts, 
Tr.3re~r0rt.ved,    Consc.quont.ly, during the initial looming af the second concept, 
tno Ss of both the- reversal and nonrovcrsal shirt groups wore undergoing xOO£ 
ncn-Fc infer cociont ox the concept learned previmsiy. 

During the lo-Tninp of the second concept, the Ss in all groups used 
this 16 card deck until they reached a criterion of 10 successive correct responses. 
Tfith t.his modified decK the correct responses iv;r both the reverse shape and 
reverse size concepts wcro the sane and hence it was necessary to re-introduce the 
previously discoried lb cards in order to compare tho effects of reversal shift 
with tho uouruv-araal shift*  The critorion of learning with the 32 cord deck was 
15 successive correct responses. 

Following the learning of the second concept, half of each group 
learned the shape concept v.'hilo tho other half lcarnod tlio color concept.    Vfc will 
restrict our analysis to four major groups differing in terms of the socorJ. and 
ohirc concepts they learned. The four   T-^uos will be designated as follows; 
Groups RC-C, RC-S, RS-S, RS-C,  The letters proeodin hyphen relor t eccn 
concept, while the letter foll.wiiig the hypnon refers to the third concept.    In 
the learning of tho third concept,  th_  entire 32 cards wore used. 

Results and discussion. 

Since both the reversal and nonrcvcrsnl ;>r-up3 had suffered 100? ncn- 
reinforcement of the correct response tendency for Concept 1, Buss would be fercod 
to predict no differ~nco between these two gr vups in tho rate they learned the 
second concepts    Although this writ• w^uld net deny the possible effects of 
partial reinforcement in a situation such as Buss used,  tho elimination of  this 
variable in our cxpui-JUaent should not effect our hypothesis, i,o#,  a reversal 
shift should be acre rapid than a newovorsal shift".    Table"? reports the results 
'.'x T."C learning ex   U4v3 second concwpo in terns oi~ tho performance  jf the various 
groups with b>th the 16 and 32 card deck* 

T'sblc 9 

Median and Range of Number of Trials to Roach Criterion or Learning for Second 
Concept, 

Group 
1 1        A 

5-RS 

e<—RS 

S-RC 

16 Card Deck 
"Range 

6,o 2-16 

5t0 1-16 

3*0 1-96 

2.5 1-18 

Modtlh 
-«nun,nwa 

0,0 

60-0 

30*0 

32 Card Deck 
~"T?ango 

L5="J.uu 

3-160 

0-33 

—   - - -— — —   ,_»•   --•• _^*. 

level yf significance •     -'"• •-—--•- ••"•'- "•*•*> I-" Hvaiuato those uiiic 
.'htaincu in both couparisonR was at the ,01 V 

nc: 

•ssmitaBissimKsszmjBBmEisii&zri. - • - :3??~5Ssi ~/siv^«i^v^»iy»<w^,\3HS^^Kfc.S55r»^gi2S ::5*^*s$£amKmissxsis&*aiB£3tmu *?*is! 
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of the second 

Table 10 reooi-is the results of the learning of the third concept. 
are consistent with th?se obtained in relationship to the acquisition 
eonceob fboth of the differences were significant at the .01 level).. 

Table 10 

I 
i 
i 
s 
t 

Median and Range of Number of Trials he Reach Grit    ^ion of Learning 

for Third Concept 

Group 

RS-S 

RC=S 

RC-C 

15S—P. 

1.0 

U.5 

zso 

8.0 

Range 

1-25 

1-160 

1-lU 

1-36 

They once again demonstrate that a reversal shift is simple*1 to accomplish than 
a nonrcversal shift. 

Experiment 8 

Our analysis of human concept formation behavior into a sequence of two 
S-K associations has an implication for that age-old controversy between the con- 
tinuity and non-continuity interpretation of discrimination behavior.    Since wo 
have emphasized the importance- of the appropriate verbal euo in human concept 
formation learning it would appear that a reversal shift in concept formation 

'llliQ      W Fll t learning prior to ti»e aypcax anoe of the appropriate vorbi 
iearning,_i7o7,  the non-continuity hypothesis should apply to the human concept 
formation behavior.    This pilot study was designed to test this possibility. 

B>cperimental procedure. 

The JJ.Y.V, Card Sorting Test, Form 1, was used.    Two stimulus cards v/ere 
used; one cor.ta3n.in2 « largo figure, the othur a small figure.    For the first ten 
trials,  the expertof.ntal gr-onn wis r^nii-r— to p?. ncc response cords irlth" small     * 
Tigures below the stimulus  card with the large  figure,  and response cards vith 
largo figures below the stimulus ward with the amali figure.    The correct response 
for the control group was to pin::', the s.'rno size response card under  the  same size 
stimulus card.    From the eleventh crial on. the correct response for both groups 
was similar to the situation which prevailed for the control group during the 
first 10 tri^1~s 

There xvcre 15 Ss in each group from the elementary psychology course at 
u..—. w - -i-wjr    v^i-jjLj.cg,t;   vi    MOM    l>.'J.n.   USiXVLM'SJ i-y . 

ResuTtr. and discussion, 

The experimental group required a moan of ?6;'i trial_ for the aracr^onco 

This differ unco was not significant. 
»-  ~  T — 
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S Although the direct!,,;: -if the results is consistent with the implication 
>i   the  continuity hypothesis, it is obvious  thxt  the duU &< not warrant any 

I extensive analorcis or acoculati-wvs.    '.That the pilct study docs suggest is   t«^ 
the card sorting toehniquu is applicable t • tha problem under oaisia^racion.    It 
is this writer»s intention to initiate same systematic investigations in i,his area,, 

I 
Qenoral Discus i?n 

i 
I The results r3p<>rtod in this chapter aro suggestive that v.rbai responses 

play an important rele in problem solving behavior.    Such a conclusion is neither 
* _x—•.•«».„  .«, wr.-p-.-iwrt      Pn+. it. is foi+, that such a conclusion is helpful in 

pointing to a problem aroa,  a clarification of which can contribute much U-. our 
| understanding uf human problem solving behaviors 
IF 

One of tha major implications £   JUT orientation is that there is a basic 
t-heno conmon to the understanding of all behavior ranging from animal behavior in 

I simple learning situations to hunan problem solving behavior, i.e., in order to 
predict behavior it is necessary U- cwuvi'ol the stimulus situation. This task is 
relative]y easy when one is concerned with predicting behavior of aniwals in a 
simple situation because the oxperimonter has direct control of the physical en- 
vironment to which the animal is responding. This condition of direct control of 
the stimulus situation does not prevail in most casus or human prcblan solving 
bchavi >rf  since the human subjects, when attempting t:> aolvo a problem}  are usually 
responding to their cvm sub-v^cal verbalist ions. The task uf the experimental 
psychologist then becomes the one ef controlling indirectly these sub-Vocal 
verbalizations. 

k 

f 

How con thi3 be done?   This is rv>t a novel question..    It's tho sort of 
question which motivated the gcstalt oriented psychologists likts Lovtin ( 8 ) to 
insist that behavior could not be related directly to tho objective physicalistic 
environment  .f tho subject but rather had to be c^roletod with the subject's 
psychological environment.    The imp. rtant point ~f view is how is the "psyehoi- 
ogical cnvir^nMent"  (or, what wo urofur calling when dealing with verbal organismss 
"tiiO vcrual s oxnuius s.Louat-ioii?;) t-o be uefiried?    The gestait oriortod psych • .•!.. gists 
failed t~ give a systematic answer to this question.    Because of their concern and 
experiences with problems  of perception,   they frequently used introspective reports 
to describe the state uf the subject's psychological environment.    To l-L-e modern 
behavior1st the approach to the problem of sub-vocal verbalisation thrtwh the 
medium of introspection provides only half of tho picture required f>,r a full 
understauding of behavior,    Prediction of behavior from the observable or mani- 

t puiaoie ot.xmuJ.us situation requires  uuc.t the stimulus situation arising frou 
internal responses should be defined in terms of past and/or present states of tho 
organism and its environment, 

"iSfe have attempted to do this in our work.    The second and third cxp-^i- 
monts in this chapter have defined the verbal cuo in terms of past states of the 
organism and its enviroisaont.    It would appear from these results that one of the 
major facivrs transferred from one concept formation nrohlrn r.n another vr'th 'he 
same card sorting test is tho 3s'  verbal responses, uud «* oues derived from them. 

Afonfc tho rrcblcKis rcaaiains is how do uhojio verbal rnm-^nse-s   -ain 
ascendency;  gradually or suddenly,  consciously oi   unconsciously? 'p.rhacs 

S systCLjatio work involving t-ho continuity - non-continuity orient'•*"•»*AV, 1 - ar--- 
will be cap-ihir.   ,f clarifVir.:' this »^r»hi.pr). " """ "    •M--'^ 
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Chapter TV 

TJni Acquisition    f Flexibility in problem Solving Situations 
y 
•>- 

I General Intreduction 

Training people to be flexible in  their problem solving behavior ha-s 
^iv,T-s boon an appealing thought to an educator.    How this was  uo be ace.eipiished 
has been for the most part a ijroblcci which has concerned c-cial philosopliors 
rather than experimental psychologists.    In recent yoars,  however, the renewed 
interest in the field of problem solving behavior has once again brought this 
important educational probl«si to the attention  A" roscarch psychologists, 

| 
The experiments reported in this chapter were for the «cst part cmpiri=- 

cally oriented studies, their major concern being to discover techniques capable 
;f influencing the decree; of flexibility in a problem solving situation. 

i 

Hxooriment 9 

This experiment was dosi:'ned to deter nine whether who development of 
a nont-al set- ..r s,Sin"&tcl3.Tin(T''  could be influenced b^ various tyes  -f training 
immediately prior tc the presentation of the set Material,    This training involved 
the presentation .:f a ;roup or  croups of problems which was followed by a nur.ibor 
•f set—inducing problems of the type used by Luchins (? ).    It was thou :ht that 

'Ss "h - were ;;iv-r. a number it sini.lar problems all of which dtu-uld be. solved by 
The sane principle w, uld succumb nere easily t^ the sot inducing pr -blous.    Con- 
versely,  if Ss experienced a number of problems, all of which were- different from 
each other. Then these Ss should be expected to resist more effectively the set- 
induciag problems. 

•. 

* 

Experimental procedure, 
* — •  

This experiment was conducted ;n n  err vr> basis.    A. 
+-t..ii of 36? S? was 

I use.1, from various colleges within Nov.- York university,  pace College an; CiT> College 
of licrr York.    The Ss were each. [jlv«.«n a booklet ..f one -f lU experimental ferns, 

| 
(Initially,  they were oivun a oeries of training problems designed to 

train the $* to oe eixvner rigid or flexible.    Then they were presented v.iUi Wo 
or three Luohins'  type problems which could be solved only in a set (b-a-2c) manner. 
The strength of this sot was noisurod ay a tost problem which could bu solved in 
the sot nanner or by a noro direct moth.xl (a-c). 

The cxperiiiionutl ?;rouj s differed from each other in terns  .-of several 
vaviablon-    Those variables "'ere; 

t 1, Rigid or Flexible Training:    Ri-jid training always involved a series 
of problems which eould be solved by a simple formula, while floxiblo 
gaining involved s series of problems involving iif£-_ror?t principles, 

2. Type of Training Erc-bloai fhure -sore two siain typaa at ferainiru,- 
| jrottLaos used; those involving numerical aanipuj aW-o-s and those not 

requiring nwnorical manipulations. 

i.  Nisnbor of Training Problems»    Some Ss roooived six train:-; -    r -lor- 
while the remainder received 16 training problems. 



- 

U, Number of Sot Inducing Problems:    Some ins received two soT.-muucj.ng 
urobloras while the romaindor received tlirooe 

5. Set Breaking Traini.ni?:    While the experiment was in progress another 
rroup was added which differed in terns  of the trainxr.g receive :5.    Tl 
SS who received this byoc of training had actual experience in 
"Breaking mental sets,  ether than the one induced in the tost series. 

Results aud discussion* 

Much to the sax-prise of this writer s  the experimental variables in- 
vcstigatc.l failed to provide any consistent findings.    Tho only consistent, firiuiiifi; 
was -chat a control group that received the set-inducing prolleKio ,.lth_iio orovicus 
tr.min i ng.   flexl'V} o <>v rigid,  had the highest per contuse of set solutions  on tho 
test problem.    This would s-cn to imoly t*h'"t *ww training prior to set-in;lucin.j 
problems ureducos sono dogroo of flexibility. "Ferna^s the*TTportant factor is the 
shift from one type of problems tc the sot-inducing problems.    It is difficult fe 
understand,  if this one shift was isport-ant, why the additional shifts to which 
tho flnxihjo Ss ware exposed did n. t increase their  flexibility. 

During the course of the experiment, when it became apparent tliat our 
experimental  techniques woee not going tc influence tho "flexibility" of cur Ss, 
it was hypothesized that ?>s cannot learn to bo flexibio by passively experiencing 
a nurber of different pr .Ticms, but rather require active set-breaking experiences. 
This is why the "set breaxing training group" was introduced but as has already 

= been indicated the effects of such training was not noticable. 
t 

! Another possible explanation JI* our negative results is that Ihe ri; id 
braining was so sinplo (ail problems were alike) that the Ss became nuooici.us and 

t actively looked for "trick" questions. If this wore so* and cEmcnt-*? f S-.J-.O Ss 
imply this, then tho rigid training, by its vozv nature, vras defeat in; the purpose 
for which it had been devised. 

f 

| Another possibility is that the Luchins1   problems rofiect certain basic 
| thinking and personality varnae-ies incapable of being influenced 
-1 training sessions. 

The negative results of this study rwise interesting problems in their 
relationship to tho positive findings reported by Schroder and Hotter (l6}«    They 
report: 

"Conditions in this oxporiivsont leading  bo rigid Lchavi..r cu.isist ,-£ 
repetition of the sane   JT similar situations with roint'orcor.ier.t alv.-a.ys 

j following the sane typo of solution.    The more trials the dealer tho 
| rigidity.    Non-rigid behavior was learned by introducing trials where 
* an alternative solution was possible and sufficiently easy that it cou 

reaJIily be grasped when S discovered that the previously correct method 
would not work.    The acre' times S is forced to adopt another solution \ 
greater ^s the potential that he will expect and look for chanre in t-ho 

j situation."    (lo> P. ib.8). 

•»   3 

It is this writer's hypothesis that the- key rJifferonco in Schr >der and 
Rotter's procedure as compared to ours is that in their study the test    ~ -blows 
were similar to tho  fcr«-Jn5nS problems while in am- situation thev were r- >t.    TM 

genoralizatior effects* "'     ' "J" 
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i 
\ 
<-• In order to test the lypothesis th*>t the differences between  the 

.....li,. ,--_4--^_^J v-. c.,„v.~j^-.-. and 3nt.t«T> anri those of Experiment 9 might be due 
to generalisation effects, the present pilot study was initiated,    The problems 
used in this study involved anagrams during both the training and tost series*    It 
would be expected, therefore, that in such a situation flexible probl'33 solving 
behavior would be acquired. 

A 2 x 2 experimental design was used,  varying in terms of degree of 
flexibility and tho amount of pre-training,    Four sots of 10 anagrams served as 
experimental material,    The anagri. .s in any one group had a common letter order. 

The hh Ss were divided into two major groups-     Tr. the rigid group 
(Group It),  the anagrams In each set wore presented successively, whole in the 
flexible group (Group F),   oho anagrams from tho various sets were pvvoentod random- 
ly.    During the training scries half tho Ss were presented -with a total of only 
ovfo  soots   (-sets  \j cuiu JJ) wji-u-o-   WJQ luuajiuiib i«.u   jut^iiw —^.^. ^.-.-•^L   •• •   .<.-„v. «• 
B,  C and D). 

T.-iO test series consisted of 11 anassrems.    The letter orders of these 11 
tost anagrams in order of their presentation, were DDCXXXDDXCC. 
D represents an anagram with a letter order similar to Set J)s while C represents 
an anagram with a. letter order similar to Set C.    X represents a letter different 

other in the test 3erios. 

ssgy prediction was that the ^orformance on tho first,  second-  eighth 
and eleventh test anagram would bo superior for Group R.    This would follow because 
it was assumed that one of the important stimulus components becoming conditioned 
to the anagram solving response was the i-espouse produced cues from the previous 
solution.    Since tho Ss  in Group R  had  received 10 successive D typo anr.grams  at 
the end of their- training series it would be expected that the cues from a D 
solution would be strongly conditioned to another I) response.    The S'nmo line of 
reasoning wouia also predict that whentivtr a G anagram f >~2loved another C anagram 
Group Ft should do Debtor. 

Our «>^-r:T.Ation5 ware that on ail X ;inagra;;;G Group F «ouid do better. 
In tho flexible group the euea fi-oiu une solution ha.d not been strongly conditioned 
to any one typ<s response. 

It was felt that it was not possible   to  predict the results  e*   the third 
ith and tenth test anagram.    The C or D response was iaore strongly conditioned 

in the rigid group but it was conditioned tu v. particular cue situation (the 
solution '.<f a previous similar anagram).    In the above mentioned tost anagrams, 

— —   •»     a     — .     -- ---(jr. —-•     --    —    — ...«..•.•— <..iiu    iv Mi;'»i      '--r-—ai  « IUU    JLi'-.Oiii.i 

factor mentioned would favor Group R, while  the second factor would favor Group F. 

Results and dxBcrussion. 

There yicra no consistent findings with those groups vrho had only two sets 
of anagrajis.    For the groups having the four sots   >f anagram- Group R tended to 
sol-v-c C and D test anagrams, while Group P tended to r^-rr^.r,-. ±n .-  «»-.-.r, «,  p,'ah1 -,r, 
on tne X anagraKS.    Only the difference on the first test ana«f.-in ••;.--,= :J- --'"' ;..&nt 
at tne .01 level,  but the genej'ai rc^ult^  suggest that this nijiit" boa'orordsLng 
technique, to investigate rigid and iiaxiblu pr.blor. solving bohaviox-. " 

tgsa»afcM«iea^ak?8i^ii3g&T.jsna5 
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• 

those  two studies  su£;'.;ost that  o.t the present  biiuc 
training to be flexiblo  1" specific tasks rrirout be IUOTC feasible fci.rir. tc pr.vi._a 
training in "ccneral flexible" thinking behavior.    But what is m -st. -.bvious  is the 
iM_-.-o5oi.ty to develop uxjicriKunta-   techniques capable of providing clccr cut r.nsvfers 
tc our tho'_retical quus_iuriB.    This writ-urfc fooling is that tha ru.spon-os t.. the 
Lucl-ins'   type pi-eblc:.i-. are a function of 30 y;;ai>y unrelated v.u iabiea that the 
technique is net promising f .>r those who are concerned vdth systematic answers to 
theoretical questions*    perh-.ps the anagrpxi tochnique will bo JVVO fruitful. 
Certainly research psycholor-vsts in this1 area are in great need of additional 

^>_ii*=v.s.. 



jj Chapter V 

* frequency of Reinfercement in Concept Formation Babavicr 
•. 

«f General introduction 

I The experiments reported in this chapter were conducted with the hopes 
of explaining the results reported by Grant and Berg ( ). Their oxporiment 
attempted a behavioral analysis of certain aspects of the reinforced process in 
the Wisconsin Card Sorting Test. This tost consisted of a pack of four cti?stiius 
cards and 6u response card* which wore devised so that each card contained from 
one to four identical figures of a single color- Four types of figures (star, 
cross, triangle and circle) and four different colors (red, yellow, green --aid 
blue) wore used. A singlo card might have three green aUu-a, or  one roc. circle, or 
any of the 61 possible combinations of onlors, numbers and forms- The four 
stimulus cards were one rod triangle, two green ctars, throe yellow crosses and 
four blue circles. Each response card could then be sorted according to the color, 

i        the number, cr the form of tha figure. 

The initial correct sorting category was color. As soon as the S made 
a certain number of consecutive correct responses (reinforcing trials), the E 
•shifted -one problem, with no explanation to 5, and began to call tho number ** 
category ''right," and all others including color "wrung," A total of five shifts 
took pj. ace; from color to number which has already been mentioned, from number to 
form, from form to number, than to color, and finally to form* 

I 
Seven groups of So wcro run with a criterion of 3, Us f>. 6,  ?.  C and 10 

i consecutive reinfcrcCTonts^reqiirod before each shift was made.    In the treatment 
of tho data tho first t'< roe groups were combined to form a "low reiiiforced" group 
and the remaining groups were combined into a »high reanxoreed" gr^up.    xhe 
results indicated that the high reinforced group shifted more easily than the low 

|   | reinforced group.    Such a finding would appear at fir.^t glance to bo inconsistent 
with tho principle of conditioning that in^casing the number of reinforcements 
creates goeator resistance to extinction. 

t 

A closer examination of Grant and Borg's data indicates  iluifc the greater 
flexibility dsnon^tratsd by tho high reinforced group was based upon the iasb too 

I shifts (free number to color and from color U  fcrm),    Srxxcc these conceoos had 
been learned previously such differences between the high mid low reinforced groupo 
might be attributed to rcic^ning*    Since Grant and Eerg's experimental procedure" 
confounds the effects of extinction and rolearning it was decided to experimentally 
separate these two variables and discover whether increases in rui.nforcennnts 
v«\.uld produce groatur degree   ;f rigidity. 

This experiment was somewhat similar tr. Grant and Berg's, except tliat it 
sov.gh;. to separate extinction effects fr-c,c rol^ming elTects. 

\ Experimental procedure. 
! 
| Throe groups of students from the elementarv OSV^GICC'V ciass at 

University Collage, >wvr York nnivcrsity, V;-rc given thoV.Y.U.  Crrci Sorting TOST;, 
rom 1.    Fciir s.   CT,.liw rnrdn ^ro used,  with the appropriate concept U-lnA 
cemp.und concept involving both siau and shape.    The groups varied in terms .f r.no 
criterion ,t  learning they wore r^nirou tc  achieve ( 5, 10 and 2$ successive 
ronnf:<r cements).    Icllowiiig learning,  all  ,f tlVj   th^o groups receive.: 2$ 
hoxt.oncT.iun trials''  during whicn time all r.--vyus-os    r tho s vero called »wonf.i« 



p.oaults and discussion. 

The nain results are prosonted in Table 11* 

Table II 

JScana  of Scores Obtained by Qpcsipi 5-  ^ «"** ?!^ during v~: ShOwxRg «cr 

£>l«t*£un   v*.   J£i.p"- 

fitage of 
Experiment 

learning 

Extinction 

Roiearning 

Score-. 

N of Trials 
""to Learn 

Group MeariM 

I      10     £i 
39.8     62.3   57.1 

N of Peserva-     12,1      1U3    9.0 
~"tiv« Responses 

N of Trials   ?0.5  18.3 8.0 
""to Reloarn 

I! rm «•>_+. n-5111 
i^>» — » — —— 

Significances 

Noae 

5 and 25 (p >G;$ 

5 and 25 (p .02) 
10 and 25 'p .05) 

Although different criteria of learning were used. there was not :i 
significant difference between tho nurfcor of trials required by the various 
groups to roach their criterion of learning* The results of Use extinct-ion *<*»io;-< 
arc of interest. One would expect by the simple application of conditioning 
principles to this experimental situation that there should be a positive rela- 
tionship between number of reinf ore orients during learning o.n?.  number of per- 
sovorativc responses, i5e., responses which would have boon correct during the 
learning stage. The results indicated a negative relationship. This result is 
not surprising if yre consider tho total pattern of stimulations The pyeator the 
number of reinforcocenta the more strongly is tho sorting response cor: litioned 
to the "right" response of the £ riven to the preceding sorting responses V/hen 
this cue element is withdrawn, according to o\n- analysis, the groups with the 
greater aiaount of reinforcements will suffor the greater "generalization" loss. 

The results of the re-learning series are consistent with our expectations 
since they demonstrate a positive relationship between number of reinforconents 
i^nd speed of lean ling. 

Experiment 12 

Tho results of Experiment 11 suggestoi Lhat the groater tho number of 
reinforcements in concept formation learning, the faster would roloarning of the 
concept occur following a series of "extinction trials." The results also 
suggested that the greater tnc number of relnt'orcuoonts the fewer would be the 
number of porscverative responses occurring •bring the extinction series. The 
purpose of this study was to obtain additional data about. ._.'K> above described 
phenomena as well as to determine whether thoyc effects would bo duplicated -"n 
.ir. oorperrijacnt involving simple concepts, similar to liiu type usou by Grant, and 



Exp'.irjrx-ntal procedure. 

The Wisconsin Card Sorting Teat was used with forn serving as the 
corp^t eoncc* o.    Thirty-six Ss wore divided into three groups, each being 
ruciuirgd to roach a diiforGnt""critorion of learning (u,  b and 16 successive 
reinfurcenonts).    Following this, each S received a scries of 20 extinction trials 
and then was required to reiearn the original concept. 

Results and discussion* 

Thore wore no sigr.ifleant differences or, for that nanner,  any suggestive 
extinction 

correct verbal response.    Once this is achieved additional reinforcements huvv 

Experiment 13 

This pilot study >vas conducted with the specific purpose of Oemoiosti-ating 
that increasing reirUorcer.onts tend t*; reduce flexibility,  ito,.   too ability to 
shift from $ne concept tc another.    One reason why this may be difficult to 
douonstrate in a typical card sorting test.,  involving successive shifts,  is ?h»t 
the 3s not only learn specific concepts but also learn to respond to the major 
featHr-os ef thf  stinulus cards,  i.e.,  the reinforcements they reccr.vc strengthens 
response tendencies associated with specific concepts us, well as certain i/onoral 
responses,  oriented fco?rarda certain features of the cards-    f-onsequentiy, 
increasing the nur.sDor of reinforcements will strengthen both rc5p>.,Htsu  tenlencicsj, 
the first of which will   interfere with shifting while the second will facilitate it« 

Experimental prccoduro s 
i 
I Thirty-one 3s wore divided among four "'"ouoSi    These  ,~,,-"a^s wore  brained 

until they achieved a°"criterion of 0,  5,  25 or 50 successive correct res pens us on 
? the fern c.pc-opt with +-ho Wisconsin Card Sorting Tests    Following iSiis iear'tinr., 
1 the correct concept was shifted.    The second "correct"  concept war one i>ivelving 

|J.«3.1.U_ *«.>;       1......      _ ____,.    „ ww_p „„     (*«»<n,u     v/«»v-    1 uujA/tuvj     k.ui-1     !«..'     .Jit!    ll   Till     -.7     tSif 

I       previous response card regardless of the content of either card.. 

i       Results and discussion. 
 ——— 1     -—  • 1. , 

Only iO^i  the. 31 3s learned the second concoct withiu 2CC trials; 
:>f 'jroino 0.   "iQi of fir •.:;-r"rt.   i "K? ,-i" rt»-.••••-- oc -i ;.n- -^/ « ne uSj? of iji-u'ujj bO.    The means 

-. „. ..— .„ „v   „,„_.  1JVJ1J^,..,.,. aj_ ^jn   ul ci.uin -•f the number of trials  co learn t.no 
group were; 1*9 f-r Or >up 0, and ii+Q,  1?6 and 10? for 3r~"-3

_5 ~og~*~^ ?,"• ~* ""IT•-.--.,- 

Although th^ results do n.-t preside any definite evidence    f TMW 
rau.!bor of reinforcements producing greater rigidity, tiL-TlD su- oWthat "havin- 
no reinforcements makes a s Koro "flexible" thr" th -so q^ u~^.:~'.    .        u    . -,. f.i,n  * „,-,„„,. + -   &r»..su iis ,^.*.iti ^^.;„ J-CJUU or cement vj** l^iio juui concept, 

Ssperinent li+ 

The purpose of t-ruo  racpuriner.t was the STO a- the prece'in;- -v ,,-i, ..,.. 
'^^^V^n?^^^ ^-^-«tai,roC;..u.:::;th^^ 

Bg^SS?S^4^^6SS!iiSSBK*«HaSiw»««^ 



Sxportoontal procedure. 

TtiO  SS  ili this  OJCpurifciOiit wet 0  f, 
in lisp.jrir.iGnt 15', except that tho procedure- was 

von the saso ti»"> problems as the Ss 

quired to aa'-re a scries of five successive sor&inr;' responses while stating 
explicitly tho hj.7--rtiv.-s.is which dictator! MR responses. Only aft *• this was dene 
was the S jnforued by the E whether nis a^rtinc; roepensas, as a group, were right 
or wronjT "" 

It was thought that such a procedure would result in tho eliminaticr. 
of roinfofcoaeixbs of sorting responses which wore initiated by incorrect hypotheses* 

Tho Ss were divided into four (jroups of 10 Ss each,    Th;y varied in. 
terras of number of reiniorcononts tnoy had to aenzove in x-:~o xearninc ef the  first 
concept  (0*  1.  5 an^ 10 successive n-oups  3l correct sorfcinr responses). 

Results and discussion. 

Table 12 indicates tho results of tho experiment. 

Table 12 

Percent of Ss Solving -Second Conceit and Their Mean and Modi,in Nuabor 

of  Trials to Achieve Learning 

Group 

n 

1 

10 

% Solving 
Second Concept 

70 

60 

ou 

N of Trials Required 
wO IVoarn Socona Concept 

M xu-^n. 

50 

17*5 

17,0 

on n 

LO 

Although the results   :>f pcruuut -jf Ss solvinr; the second concept do net 
sUrjgest cuitf trend the pcrfernanco of the Ss"who learned the* soeonrl  ennnppt.  irrlicatc 
that 0 r-einfurcer.ient facilitated  i-lit.- . ^la uy which the second concept v»-as acquired. 

-**,-0     it-; Liwu'-rii \Oiri   < f   Cr- I.JII  0 t*">*^    c^'fnnn.^   ngsn     ~V   r*v 

md 10 in terns  of number ••<£ trials required by the successful Ss to learn the 
enccpt wis si.7>jficnnt at the   ,0L level, 

It should be n.-tod that tho codification introduced in the procedure 
incrnnnod the per cent of Sc solving the second problon frcn 32% of the \r vi >us 
expor incut to (~C% in this ooaoriacnU 

The failure to .-brain a clear cut relationship between nur.bor of reinf• rce— 
nc-nts awl rigidity ni.-ht be duo t-.j   tho  fttct that tho initial conce,t xa 5., sim'-ia* 
that the r.axii.,u:a of learning is  obtained very rapidly,  and consequently variations 
in nutiber of rcinf'-rceucnts above 0 do n .t have any effect-    perhaps a ,:y,rc> c-ia^ioac 
Tjn -: -f. •> r» "t     (^ r; r> r .-> * yf 011 **1 .n t-no NAY*U«  C'^i't*. 3-Tt-i: 
it 

-J-        l-'.IVJ 

x;,n.» s<-ur:'-tv.-\"t,Cj»» relationship between nuabor of reinforeououts and riniditv of 
roblon "'dvin.'t behavior. 

i*F?^«0p=2ja*»^E^^*&^1ig^:s TTiww' •_ "».jwim   .mipriiiiijiiii esjagftsaimi twii^ i>T5SSii!><tf^ j^OBgEgBig 
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Sxpcrlsucnt IJj 

Previous experimentation has indicated  that the nuifbor of trials 5c not 
hi^.ly related to the ability of Ss to shift  fron one  concert tc  another.     Qric 
explanation of this is that the procedure used in tho sinplc card surtiic oxperi- 
raonts confounds the factors of learning to respond specifically to or.o conceit. 
(c,3.,   color or forn) with tho loorniu.; to respond [toiurally to one feature -f the 
cards.    Xhiit lit,  the riUt.-u-yta'   L.ha number of reinforcements   m Ua  initial concept 
the strong or will be the tendency for the 5 to persist in both tenduneios.    The 
tendency to porsist in responding to ^i.e cp-SOiXic feature of Che initial concept 
./ill r-utord th'j leavnir-c of the second conceit} tne tendency to persist rln res- 
ponding to only ono feature of the cards will facilitate the acquisition    f tl;c 
second "concept only if the second concept is based upon one feature   ,f the car'1.. 
Our prediction would be that jLf Jis initially wcro required to learn a concept bas-ol 
on one stimulus attribute (colorj -nd then wore require:), to loam a second conceit 
base.; on two stimulus attributes (size and shape), tho number of trials to learn 
tho soccncT*i-oncopt would bo positively related to tho number of roiif..-rcrr.onts 
received on the inatir.1 C'^aopt.    Tliis Would follow becauau buth -ho specific 
and general response tendencies acquired when lo.<srnAr<C the initial concoct will 
int-arfero with the late-nine of one see. id eonn-apfc in *bo s'vtve-doecribecl situations 

Experimental igvpcedure. 

Fifty-four students fron the ulcncnia*y ps? "'-?-> ?v cour*<? served as Ss- 
Tho W.Y.U,  Card S-rtinc Test, Fern 3., was used,  with trie  V'r*i Concept to be" 
learned coino. a sinplc  concept basoa on color, while tho second concept tc bo 
learned wan n. canprj>y] c- -•- ••   based on h-ili size and sha^e,    Il-u Ss vrero divided 
into four gnvga varying ••      -:s ,f tho criterion of learning (C,"$, 15 and 30 
successive correct remvnsoa), they wuro required tc achieve.    The shifting frrn 
the first tc  the second concent was jbsi.c---•*-•" *V*i ^l'_i^ 

Resuits and discussion^ 

Fifteen Ss were unable to solve- the second concoct  {{> iron Gr u- 0.   and 
^** Oil-   v"J 

Table 13 indicates the neon and median aano«-    f trials require-1 to 
^riO criterion of learning for the second concert,, 

Table 13 

loan ?nd Median Number .-f Tri-jis to nr.r.oh crifccriT ••>*• T~-.r~-.n-. ^. „ 

Groug Moon MC.JJ# 

0 ->>'*7 2?»0 

5 51.9 38,0 

65.2 6860 

"l£ 

.t.-•_,_.   ---xruCf/loii,   cho o.; Although the trend of results ia in the 
-_-... ^.. i.. uo.-.Trnxv-arit t -    IUG ./;> x. variaLi"!ihv   -f ec-v. 

  I,-  -u^ ouf.^u&ua  onar. lar -e nunh.,y     •' a- \A; *,  •„, „,      :,.-.* . . 

•w—"fcnii'j" 'i I.«J '•. ij;rri-iaiiBiiir^i5fr*fce^,^r^^ 
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General Discussion 

The results nf  the experiments jn this chapter were* in a certain r-:snsej 
rather dictn'ssing. A'l attorr.pt was made to demonstrate a rather simple relation- 
-.v,.;., v.^-j-.--- _.,„.}.£,- c.£ j-einfoTccmonts and inability to shift from one concept to 
another. Although this writer feels that the experiments reported suggest a 
teeiiiYimio by which this relationship can he demonstrated, such demonstration will 
require large number ot Ss» 

•Thy cannot this relationship be shown in as simple a fashion as ir trio 
conditioning situation? An obvious answer to this question is that greater 
variability exists with the human Ss. But why is there greater variability? L'tac 
question emphasizes the point madu""throughout this report, viz,, that the stiinulus 
situation, in terms of verbal cuas> varios tremendously not uiiiy Dooween individuals 
but also v.'ithir, the same individual from time to time. Unless techniques are 
developed to control/as was done: in Experiments o and 7} and hold constant these 
verbal cues, research in this ares must bo conducted with extremely large groups 
oi Ss, 

The experiments reported in this chapter also suggest that the individual 
trial in conditioning will net simply be coordinated to the sifijic trial in 
concept formation teats* Perhaps a :,ampler relationship will appear if ;e consider 
the acquisition of a specific concert as one single trial, For example, in 
learning the shape concept in tnc N.x.'u, Concept Formation Testj Fn«a 1, four 
figures are use&j a square and a triangle tvhlcn arc "siraigiil'-liiiuO" -,;.;:.-..:,-, and 
<-• crescent and a circle which arc "curve-lined" shapes. If Ss after Inarnang this 
discrixiination were required to eort pentagons, hexagons, auc! two different typo 
ellipses, this second discrimination i.iight bo considered ti:e second trial. The 
number of trials, defined ir; this manner, would be limited by the ir.:agin? Dion cf 
the r.ard sorting test designer, perhaps v.'ith this definition of a single trial 
tho relationship between nuiabcr of reinforcements and rigidity nay be mere easily 
demonstrated as -.veil as the nunerous ether relationships in conditioning involving 
frequency. 

^•^i*!!!^^^ 
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