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Thie rhenomena of "absiract behavior" and "shift of set"
hes recently been the subject for much discussion. The
inpalrnent ol the ability to resrond selectively to one

quality oi @ situation or object and the lack of ths ctility

to =g0ift from one zgvect of o situation to anctihe
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rnown 1n rnsychcpathology.
& nunber of investigators have rade atterrts to measure

these phenomena. MNost of the tests have been sorting tests,

where the sulbject had to clzgsify for color, form or sons

catzgory inherant in the mroterials, (I, Z, 2, 9, 12) Thse

exirews difficulty in cktziring quartitziive rezcnrevants

havs 1orced thess exrerim:sricrs to nake

Laalitztive analyses
)
oIl their results. Goldstein and Scheerer are quite right in

emphasizing the fact that when dealing with an individual

who is mentally i1l it wmust be remembered that he is living

in an environment which 1s no longer adequate for him and

ihat he cannot resrond to the same stiruli as the normnal.

They assert that the vrotlsm may avrear to te solved

quantitatively but the patisnt has rot sclve

jal

the task in

—+

e same way that it has norrmally teen solved. "The tests

°of common usage apply a quantitative scoring in vhich

success and failure are recorded in an arithmetical way as

nlus and minus. In our tests, this methed is annlicatle

b

only tc a very limited extent.r® (1, p.14)




This presents an interesting task for the psychologicst,
Cen some method be found that will lend itself to both
quantitative and qualitative snalyses?

renfrarn and Kasanln attenrted to solve this rroblem
Ly devising a scoring system for the Vigotsky test. Their
scoring, hovever, ig tinged vith subjoctive analysis,., They
say: "If 1n any of the items srnumerzted the sukject at
first cshowed an inferior veriormance, tut later imrroved
1t - elither srontarecusly or with the exariner's helr - it
was his highest psriormance that vas scorec.m (= n,54)
Oftimes, the subjoct's syetem of classification ¢armands unon
o sutljoctive enalysis of ths crearver hat

44 e

may zasn to

be classification ifor color mey ot ke thet ot all, svsn

among normal sucjectis and their varbal rerort 1s not always
)

enlightening. It then remains in the hands of the observer

Lo determine the subject's system of classification.

The rrotlem of "shift of set" is intimately tied with
abstiraction. It seems that people in whom catccorical
bohavior is imralred, lack fecility in shifting, while
¢rildren, who have not de elored the abstract attituds,
react in a changing lively manner. (10) Goléstein and
Scheerer assume that the inablility to shift is one of the
criteris for concreteness. "e have atterrtad to vrresent
some criteria for concreteness, All of these cen be

manifest in the normal zs vall as ihe atrormal individual,
these are criteris for vatrologicsl ceoneratesnass only

insofer az the subjsct sncounters irsurncuntatle ¢ifiacult-

_
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ies 1in volitionally periorming & shift either within the
cenerete reclm or transcending from it to the concerntual,w

A
!

1, £.101) Lack ot flewitility ig un indicator or ritidity

N

nd concerateness.,

Sy

The prurrose of this exreriment was to deavisge a test
which included both "abstraction® ang "shift of setr that

could te quantitatively ang objectively scorad.

Yaterials
2o b2l 1GlS
S pack of siwty (60) carce “ere d-ovieed so that easech
includsd thren Cuts_orieg; color, iorm and namker,  The

colors vers red, Lresn, yvellow une tlue. The iorm: vars

triangles, five Foint stars, crosses wandg ¢ircles. The
numbers were 1, <, &, and 4., 4 Single card could then have
four green triangles, or tweo vellow stars or any comhina-
ticn of the thres categories. 1In addition to the pack of
€ixtly cards there vere four stimulus cards: first, one resg t
trizngle, g§2cond, two greon stars, thirdg, three vellow

Cerossss, tourth, four Llg- clrels

&9

. Herroductions of thege B

stimulus cargs arpecred in the vréack of sixty., Thare nere

also thres durlications in the rack, (Rezsons for this g
A
will be discusseq later.) ;

Frocedure ;
—=rreoure
Dine combinations 0l color, form andg rumber were

"orked out ior euch cubject sc that ewch fut Ject recaiveq g

different key. There were 96 different ksye so that no
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sutject received the same key. For axample: The key for

one sukject would be:

Q

N F N h C F c M
# gecond subJect could have:

N C F C N F N c F

The four stimulus carde vere vlaced on the table before
the subject and he wns given the rack of sixty c-rds. The
instructions were as follows: "I wmant you to rut these
cards (ths pack of cixty) into iour sreurs, undasrnezth the

ones 1ying on th:t taells., I =ill to11 you vheth=r vou are

)

l"iént or NJ\,I‘OHE." ii ths SHLJQC‘E

o
[62]

11 ne is te classify
according to color, form or number he ig merely told, "I
will tell you whether you are right or wrong." The experi-

menter had the key before him, out of sight from the
)
subtject., The subject then begins to classify the cards.

II ths first caterory according tc his kcy, is for color,

the cukject is tolg "wrong' until he sorts for color. A4s

o
&

soon a&s he makes five correct consecutive rasronses in one

category the experimenter shifts to the next catecory

without telling the subject. If the rext catagory is

number, he is tcld "mrong" until he classifies for number

and tren after five consescutive corract rasronsas in the

- 1. . table of rerdom numbcors vwes used to assiygn euch
sukject key.

. 1hs criterion of 1ive correct congecuillve resronsss was
not chosen arbitrarily., It was {cuna sZperimentally
that three responses were not sufficient to estaklish
the category and ten were more than necessary. Five
correct consecutive resronses were sufficient to
establish the category.

e



number catzgory he is forced to shift agaln zccorcding to

5

the Yey. This procecdure 1s followed un*il the sukbject com-
rletes nine shifts. If he uses the whole rack before the
nine shifis are complsted it is rechuffled and handed back
to him. The exreriment is considared comrlsted after the
subject has rade nins shifte, regardless of the rumber of

cards used. “hen ths sxreriment TES over

, the sulject was

asked: "rhat do vou think 1s ths rurrosge ¢l this exrerimenton

"what were you trying to do?"

Sub jects

There were iifty-one subjects, nineteen men ang thirty-

two women. Cne uale was negro, one fenale was crinese.,

All were students in an slementary psycnology class at the

University of Visconsin. Tho age range was 27-28, The

meun age wasg 0.4 years.

Fesults

On the tasis of the results the data can be ¢ivicdeq

into thres grours. Grouv 4: Thos~ stud-nte who went through

nine shifts successiully and rho early in tha 2¥verimant

discovesred thet the sxpsriminter vas shifting., Groun &:

Thoses students who vent thrcugh »ine shifts succsssiully

and nhad @ vague notion that the eXperimaniar was siiafting

but could not state precisely what the shift entailed or

when it occurred. Group C: Those students who could not

successiully complete nine shifts anc had no Iknowledge

NN



whatsver that there wag a shift., FPinally, Totzl Group:
A conmkination of the data of CGroup A and Grour E, those
students who successfully completed nine shifts.

The data is based con ths total rumber of srrors, the
number of errors for each shift and the tctal rumber of

cerds used to complete tha sxperiment.

wuartitative Hesults

s glance at table 1 sibows statisticully siyniiicant

differences for groups », B, and C. 411 these differences

are significant below the 17 level of confidsnce for both
the average number of errors and the average numbker of cards
used. These groups ares charactsrized by a difference in
understanding of the provlom and ability to verbalize the

process.

)
TABLE 1
LCIFFERENCES BETUEEN GROUPS
EFPRORS
i GHOUFZ LZANS 0. et e IEVIL CF CQNRPILTNOE
26,33 15
LHoanc B 72,10 21 24  3.834 less than 17
26,33 15
A and C 120,87 15 ©8 7.25C lesg than 1}
7 .10 21
B and C 120.87 15 34 4.858 less than 1%
CARLS
95 .80 15
4 and B 156.95 21 24 4,297 less than 1%
95.80 15
a and & 223,67 15 28 7.277 less than 1%
156.95 21
E and C 223,87 15 24 3.568 less than l%

5
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Table 2 shows ths differnnces between ezch set of four
shifts for the Total Grouv (& and B combined) elirinating
shift ¥o. 1. The differsnce (in average errore) for the
first set enc tha sscond set 1¢ signi.icsnt kelow the 17
level of confid-nce. (It must Le rewsrksred that Shift
No. 1 is eliminated kecause the average numbsr ol srrors
is far below the others. This shiit is always easy because
noe shifts have come kefore it.) This incdicates that there
wes & significant reduction of errors toward the end of

test which imrlies an imrrovemeni in shifting.

DIFFZFEZNCES BETWEEN SHIF S 2, 3, 5 and 6, 7, 2, 9
FC CTnL GRCUr
EZVEL OF
SEIFTS MEANS 0. d.f. "gv  CCLFIDENCE
2,%2,4,5 7.725 4 6 4,27 less then 1%
6,7,8,9 4,945 4
\
Fizure 2 incicuatss ¢ nurkec diffaronce “z2tveen Jrourns A

and . whe srrors 1in Group » full sharrly ziter snift
number three. Alter shiflt numbar thrse, the subjsct is
returning to an old category. Group & 18 characterized by
an early understanding that & shift between cclor, form
and number wes involved. Although there is a reduction of
errors in group & the decline is not as sharp. There is

greater irregularity in Greup 5 than there is in CGroup A.

Group £ 1s characterized by & vague understanding that a




€0

shift was involved, htut they weren't quite sure what it en-
tailed or zrrroximately ~hen it ~ould coms., The rajority
o1 the students in group o could -nticipate the shift.
Grour C (:ri_urs ) shows nmarkec irrs ularity znd z great
increase 1n errors and number of cards used. This would
have still been greater if the experimeni was carried
through the ninth shift. These experiments were not com-—
pleted Lecause the subjects showed no Imowledge or under-
standing that & shift was involved and the time consumed to

solve the problem wus well over an hour. (The vhole test

usuully tekes 1/2 to 3/4 of an Lour.)
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12.

An item in the deta that micht prove to ke imrvoriant

in later research is the ratio of errors of shift number 2

tc ehift numbsr 1. Table 7 indicates that the Total Grourp

(4 and B), Group &, and Greup 5 all

e G

(@]

have about & 2:1 ratio,

while Group C has about a 5:1 ratio., 7ith furthrr exveri-

mentation this may turn out to be a valid indicator of

rigidity. Thare is a marked incraase in 2rrors for ths

croun that coes not solve the rrotlem on the second shift,

Labls 3

Loy

i1T10 OF AVIKaG: ERKORS IN SHIFIS 1 AND 2

~d

GrOUP RATI

TOTAL (A and B)

Cao. 2:1
A Ca. 2:1
B Ca. 2:1
c Ca., 5:1

snothsr item that may rrove to te important is the
ratio of shift 2 to shift 4 in Groups 4 and B. The ratio

in Group A& is 3:1, in Group B3 1 1/4:1. This may be an

indicator of "full insight" versus "partial insizhtr.

TABLE 4
HoT10 OF AVIRAGE IZREOERS IN

EN7 QUEE VISR

SHIFTS & 4D 4

GrOUP

&
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Firnally, odd-svan corrslation on Totzl CGroun (4 & B)
with the 3Sre rwarn-_rovn corrnction forruls turns? -ut to

ke 4 .9%<. Thig indicautes thzt thes score is raliable.

ualtitative Hesults

The individual records were not only scored according

to the number of errors and cards used, but also each
resronse was recorded according to the subject's system of
classification. Thereiore, the type of errors the sukb jects

made could be qualitetivaly analyzed. 'any subJjects had

hypothesis that were naither coclor, form nor numbsr. In

this situation the duplications in the rack of sixty of the

four stimulus cards proved to L2 of value. If ihe subject

classified one of the rerroductions of the stimulus cards

not under its durliczte, tut undsr one of ths cthers, whare

it could not rossibly fit for ~ither color,

the =xrerimsntor then nev thut tho sul Ject had scome

unknown sysiem oi classiiilcation and could later question

the subject about it. Kegative instances ulso proved to

be of value in determining the subjects! system of classi-

fication. The subject might classify for color four times

1n succession and then clagsify a carc¢ that is neither

form, rumber or color. Thisg was a hint to the

experimsntier

that the four provious classiiications for color might not

have bsen color at all but some other Lypothesis. 7This wus

noted in the record beside each resronse and the subject

e



ot one subject in

early in the experiment

and tried to anticipatc

ths Category W g Chff‘-ng

analytically. By t

determine ~hat catsgory

there should

Yy

This vasz

torns

c¢clor, form or numker.

anything else but color,

arproximutely ©=7 corract rasronses

2% they nevw that

vossitilities left zndé they t2st

ke a maximuam

out ty ths

hypotheses than group 4.

=

e

1

mas later questionad atout his syetams of clasrification.
Ewch groun shoved di1ffsrences in classificztion. These
grours will bs discussad gorurately,

Grour n

group » classiiicu the curds for

nuamber or form. They discovered

that the exrerimenter was s

Pl

hifting

her ehifts. They all reported

that they thought the exrerimenter shifted when they made

in any csztegory. “hen

they had two

=Te!
‘J A

thess possibilities

rrocass of eliminaticn, they could

they were shiftadsto, Thsrefore,

ol tvo ~rrors in zny one cais ory.

resultse., In fi_ure Z, the last

three soifte for Crouvp o Luve 2vsrags errors tatveen 2 and
. Grour = comrleted ths erperiment 1 A

n 18-27 =inutss,

& cutjects comrleted the exreriment in 7-12 minutes.
¢

Group B

This group showed greater variability in their

They tried hypotheses other than

They attempted to classify for

rosition on the card, complimentzary colors, two categories

gimultencously and the rosition of the spaces between the

I



fourth wnd the sixth sniits.
Tney were confused by the fact that what wae right on one

trial would be wrong on another. "I'd get a ssries of

'rights' and then 'wrongs'. I thought I'd sturbled on a

Py s ~ -~ b ~ P 3o i e 3 T 45
plen.®  “Yeu seenmed to chunge 2n me." 41t gceemed lile

there vus chunging. Cne oi us
as 1 zet sometning risht it dossn't sesn

net changing them es soon =g I got one rirht ars you?"

These protocols vere trpiczl of the suljects! reamarks

e

during or afier the avreriment. “"hen zsksd =hich hynotheses

worked best throughout ths evreriment, they alreys stated

)
th2t cclor, form cnd numbor £ave tham th- t-st rasults snd

they usually Jiccoried othor rrnothssns by the sav.nth

P 0 ~ *
enifit, eY:

143

vy o IR T S y 4
n ks Lt Ltosy thoa nt

a2 Lrvelved 1n ths

experimsnt they could not rrsciss] skl

they were doing or what they trnou_ht the ex

doing. The tendency to perserverate the res-onses of the

last catsgory was arparent in this group. If they had

succeszlully sorted for numisr and the shift wag made %o

color “hey would continus t- sort for rumber in snrite of

the fact that it would now consistontly Dbs called wrong.

Iners was little perssrveration in

grour 4,
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i1z [Jreuan 1z chirvectsrizad by roroistoncey or oxirane
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variciility. Soms ol the cuiiscts vould consiztontly

classiiy ior position withoutl changing vitncut

I3 rogara for

the crperimenter's “wrongs". Cne subject complstely ignored

the stinulus cards &né tossed the card

w

-
r’.
=
o

<

o
o3
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Anothsr
wes tre confused and refuseé to go on. This group shows

the sreatest perscrveration Come vould consistentls

~

t, for more

wn cne Lundred cuards, in srits of the fact 4that *thev vere

thought that there vas one

ard trind to fird it.

Th= test vug deronstraotad by the svrarirmerter

. r . " El . -, - -

sucgecets.  They 81221 d4d rot underaots: ‘nat was invelved
- PR e - o Foovy o T ey o i p ~

and cniy aft r vertel avrlonstion “are thev arli rtonsgd,

R ) . N - v .1 P z Teom 5 " Y -

#8 1n Zrour ther shoved rreat viariztility in their

nypoihesss, tut unliks Erouy b, 1nstsoo

nypetnesce, they rersisted in them. oo

looked at the situation veriically instead of horizontelly.

ﬁ

ard one was for triangles (form), card tvo was for gracn

celor), curd three was for all three's (number) ar
turined out to te & vasteraper basket for a thos
curas thnt <id not fi* the cther cat s ories,

Not c¢cnly wer~ there quaniite

g‘?

tive cdiffrorences in thesgs

£rouns Lutl &g can be sgeen by the alove, there were ciffer—

onces in the menner of solutioy
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gsorted for color, forw :r nunker. coiore the svperiment
started wany of them asked, "How shell I nmatch them, for
color, form or number?" The cifficulty in some subjects
(Group C) arogs not in igolating the "concenrnt® but in
skifiing from cne "concsrt" to the other. Lid these sub-

gects see color, form and rumber, or ¢id t

p
Al
-
3
6]

ge ra

D
£
-

prasn, blut, Arlengls, siazr, one, tro, 2tc.?

-
b
9}

het is, did
they sec these properiies es isolatzsd slarsants &nd there-
lere, they were unzatle to shift? It is the 'riter's orinior

that they did.

One sukbjrect clossified red under sreen =nd vellow under

tlua., This is not sesing o "color catrgory", rut seeing

speciiic lgelatsd colors. Aroth-r

tricr,_les undsr onc ro. tricr las (tho

stivulus card),

21l greens under two sreen slurs (the socond stimulus cura),

&ll three's under thrse yellow crosses (thse third stimulus
card) and a1l others under the Iourth stimulus card which

turned out to kbe a revesitory. Thie again, is seeing

3, noi as cutsgories,  All of the

suljects 1n grouv C were charsctisrized by extreme flexibil-

1ty or exireme rigidity (10). Zither they chinged reavidly

to another or they persisted in the same

Jgory witnhout changing. This, the vriter bhelisvae, was




lhere wus a sharp diffsrences betveen ths thres srours
in "conscious awarensss', Group A knew thare was a shift
and could verbulize precisely what 1t was. Group B vaguely

knev there was 2 shift and could not cdequately varkel

ze

bete

it. Greup © was completely oklivious to the shift and could

only not varbalize 1t, out could cliso not verbulizs clearly

vhat thsy vers delng. ost of the sutjsctis in groun
thiousht there was ons underlying hypothesis.
In the light of Coldstein and Schesrcrte discussicn of

abstract and concrete bahavior this rroves 1o Le intersst-

ing. Thesy mainiszin thet "any sorting w~hich involves

; senulne skstraction is necnsearily hound tc conscious
z

)
veliticenal zct of re=ilnctin: urnor the rrovnrtiss of the

object with r-i=rznce 1o a ¢cincant, = c¢lase or cats:ory.,™

Ve
o

(1, pes4) oy whis they do now wewun thit veritslization noog

neca

w

sarily be synonymous with concertuzlization. In order

to abstiract the subject must attend to categories or
[

classes and not specifics. I would maintain, from these

results, that the bettsr an individual could verbalize a

conceprt, the clezrer he has it. This is torne out Ly the

Giffcrences of Groups 4 and E.

! This was a preliminery exreriment. Ue have scores in

terms of average errors and average cards used for a

superior normal group, Further ewverimsntztion is needed
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to waks compurisons vith other sroure, rermzl snd zhnormel
and ¢t various intelligence levels. hen these duta =re
obtalned there may be criticul differences in the periorm-
ance ol the groups (both quantitative and qualitative), so
that the test may turn out to be an adequate quantitative

measure of flexibility in thinking.

In a recent eureriment (7) we have some indication as

4]

to Low an o0ld group will rer.orm on this test., (iges 52-73,

(

mean age €66) There vers trenty~tro subjiscts, sivteen

sortcd srontanecusly for color, four for form and two for
number, If by chance, the ovrerimentor's category was not
the sume as their srontaneons sorting they could not gat

keyond thes first shift ang continuzd to sort for their

stontansous caterory, withcut cherging, urtil the avreriment

had to Le stonpsd., If b+ chancs, the

N : , cvrerirentor's
“o 0Ty wog the same as thoir stontunscus sorting, they
£01 live consccutive correct rssronsaes 1n the first shift,
tut contirued to sort in the Sule manner after it was

called wrong. These people, then, did not get beyond the

Second shift. They rarely sorted for anyihing tut color,

form and number. Sometimes they would sort for rositicn

cn the card. Cne sutject said, "Blue goes with red tecause

1t 1s the color in ths flag; yellow goes «ith blue becuuse

1t is the moon 1in the sky." dAnother sutject said, "3Iter

goeg vith ster, because they look aliks,n h

]

&)

tendency to

perserverate was greater in this grouv than in any of the
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normal groups. Lere, zgain, the suljects arse cl sgif~ing

9]

for speciiics, not for cautegories. st the close of the
experiment they wers asked if the cards could be sorted
another way. They saw no other way until it w=s explained
to them by the experimenter, znd this was & revelation.
They exclaimed, "Oh, ves, it could be done that way, too."
In this group there is greater ricidity than any of the

rormal groups.

Summary
An attempt was made to devise o test for "abstrect
behavior" and "shift of set™ that could be ot jectively

scored. & group of colleg- studsnts age 17-28

mare usead

for tue preliminary taste.

Yhey rere ©ividad intc three

3
gUOoUps.  Group &l those vwio discovered CAYriy 1

n ths ~xverzi-
ment that a shift wa

s tuling place and tried to anticipate

the experimenter's shifts. Grour B: those who completed

nine snifts and had a vague rotion that the experimenter

was shifting. Group C: those who completed an average of

S5.46 shifts and had no mnovledge that a shift was taking

rlace. Finally, an olg grounr, age 5£-73, showed greater

rizlcity than the young grou™ and nevser _ot beyond the

first shift. These pecple classgified rredominately for

color.

It remains for future experirentation to descids what

other zZrouvs may do on this test and vhat “ind of objective

scoring vwill ke aviilable. So far, the test can b= scored




Bl
[Sy e

in terms of errors, numbcr ol cards used, numker of shifts,
the ruatio of shift number two to shift number one and the

ratio of shiflt number three to shift number four.

3
E
i ;
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