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Chapter I

INTRODUCTION

\qu
o

For a peried of many years, Normen R. F, Maier and others at the

Y,‘-Sy\ v rpre seersr e
University of M1ch1gan 1nvest1gated the development of "stereotyped",un

]
t'l‘ QU"‘P‘ oy,

behavior in rats forced to respond in probleg;solv1ng situations.

b
"Stereotyped" behavior refers to the rats! repeated responses to one

A).u;I 'dnunpn‘,.,—,,\n,) /:.,Af:hu)‘“ -
of the two stlmuli in a discrimination problem, regardless of the con-

<
.S)-HJ’OI’I:\’..\-'/\ /»Ja,m ¥

-

tingencies of reinforcement. . x ﬁv“i ;
—- o Vi i 2
R AT R Nj*-‘f
The basic experimental situation employed by Maier and his col~
ﬂ"")’ 'N.u!\l -
leagues in these studies was: A b
= \)\V\) \ yr
j Rats were trained on a Lashley jumping apparatus which

: B = -—

g?epngisted of a small ggised platform on which the rat was

placed and another platform within the rat's jumping dis-
7

oS I
tance. The second platform was constructed in such a way

that there were two windows at the front, each covered by a

card with a different symbol and large enough for the rat to

'N*\?-}l:z"
Jump through. If the food deprived rat jumped towards the

\r*w('
é%rrect'w1ndow, the card fell over on contact and the rat

(" landed on the platform behind, finding a piece of food. If 3
2
-

the rat jumped towards the incorrect window, it would s'l:r:i.kec“H

‘o u"' N QB’ ~~
a lékched card, bu%p its nose and fall into a net below, thus

being negatively reinforced.

L
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When rats were faced with an insoluble problem (positive and A(
— z(
J1ete < o ()L;
negative reinforcement being varied in a random fashlon with respect:
e e §\c7 N~

to the two w1ndows and symbols), they quickly refused to respond.

~

. 5 c
Nf‘{('*;-‘:;- o “)t MVN-"* (\

A strong blast of air directed ‘to the rat's rear was then requlredcm

e

l<,,‘

to 1nduce the rat to respond., Under such conditions, - the rats devel-
oped one of three characteristic responses:

1) ﬁosition—stereotype - a repeated response to either the

left or thé'righé window, or

2) symbol-stereotype - a repeated response to either of the

two symbols, or

e p ) : ;
3) aborfive response - a direct jump to the net below or

A o §> o
some other attempt to escape.f”";@““ [
] e
::‘»9 . ~ Y
Sens Y e

When the problem was suﬁsequentiy changed to a soluble one
(‘M\Q__,

x \V(f‘f“ 'f c\\
(reinforcement” cohtlngent upon response to one of the two symbols),

seven of eleven rats continued their former stereotyped behavior oy,
as Maier termed it, "gixgzgdﬁ, i;e. they were "unable" to respond
to the mew conditions of reinforcement, |

fﬁféhermore, it was found that if the rats were first positively
reinforced for a response to one stimulus condition (such as a symbol-
response), then positively reinforced for a response to another
stimulus cqndltlon (such as a pos1tlon-response), the stereo}yped
response é;ﬁ;blted in the following 1éé;§a;1e ‘problem tgélé&uko be -the

’; ~_A
last learned response (of the two precedlng responses).’
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Statement of the Problem L G \d\?
The major purpose of the study was to determlne whether or not
.z_,
the behavior of human , Ss in a problem-solving siﬁuation similar to

A
that emﬁloyed by Maier would be 81m11ar to that of Maier's rats.
\5

‘)

FxThus, the 1ntent10n of the study was to see whether or not human Ss »
) \\
would: . \\ . :
vann W '\"':" A - 7 TARE N "') f
1) develop "stereotyped" beha ior in an insoluble problem 3
situation, ' k \ R S
Foret N" 1 &

2) continue in their former "stereofyped" behavior in a subsequent'

soluble problem s1tuatlon, L3N
o T e et hé\""/‘l )
3) more frequently exhlblt one of two prev1ous1y learned responses

in an 1nsoluble problem situation,

.~ Review of Related Literature

Ellen (1956), Maier (1949), Maier and Ellen (1955, 1956), Maier
and Feldman (1948), Maier and Klee (1941), Maier, Glaser and Klee (1940),
and Wilcoxin (1952) have reported the development of stereotyped behavior

in an insoluble problem-solving situation using rats as Ss.

oy, /)"“‘(
A study gﬂpresaﬁtatlve of the major findings of these studles was

n 1
”\/’J v “ ( :

odducted by Maier, Glaser and Klee (1940). ‘They tralned rats on a

,;v \‘</;u

two-w1ndow Lashley jumping apparatus to famlllarlze the rats with the
procedune:for Jumping towards the windows covered by symbol cards,

During the training,‘iéhﬁél guidance was used to ensure that the rats

\\\\\
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both symbols (whlte c1rcle on black and black cirele .on white). Then

vﬂf‘—\
the rats, were pregented with an insoluble problem situation (either

‘\.\"fﬂﬂsﬁ(‘ ._( Sy

window randomly latched and placement of food behind the other; symbol

cards also coverlng either window in a rangom fashion). An air blast"g
-rhSoA Jorot OTE
was used to induce the rats to respond. Of the 13 rats in this situation,

11 developed position stereotypes and two developed symbol stereotypes.
When the problem was changed to a new and soluble one:(a response to one
of the two symbols was positively reinforced), seven of the rats did not -
solve the problem, continuing in their stereotypes. Of 20 rats pre=ymra-
viously positively reinforced for position=responses (iné%;id of having
been presented w1th the insoluble problem), seven rats f::?;a to solve
the new problem, Maier termed these responses "fixations", because

$e 07 Farenric e T o4

they were non-adaptive habits maintained in spite of evidence that the

rats made differential responses to the positively and negatively

.
¥
reinforced symbols (a jump to the negatively reinforced symbol requlred
L~/n J
' }./0 I a
a longer and more 1ntense air blast). . "

Maier and Klee (1943) studied three groups of rats given previous
training, then presented with an insoluble problem, Two of these groups
VSJ"N)M/\/‘)‘("'/
are relevant to this study. One group was first positively reinforced
for position-response (left or right), then changed to positive rein-
forcement for symbol-responses. The other group was first reinforced
for symbol-responses, then for position-responses. When nggggggg (2

with the insoluble problem, 90 per cent of both groups developed last-

learned stereotypes.
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Definition of Terms

1) Characteristic response - the response, in a two-choice problem,
TCJI Vi 37
to either position (left or right), or either symbol (trlangle or square)
) AT 0
whose frequency is gfeater than that expected by chance. For example, a

f /

characteristic response requires that a S make 12 responses (of a total

of 14) to either left, rlght triangle, or square for that response “to

\Mw< L P ﬂ(\) «\cz
be greater than chance (P = .024) ) The probability (P) is computed
(ﬂ( .4'“““ pe Tt

from the binomial dlstrlbutlon functlon 2b(N,x;p), where N (the total

number of responses) = 14, x (the number of responses not made to &

particular stimulus) = 0,1,2 , and p (the probability of an "x" response)
S
=+, Since any of the four characteristic responses are mgjgg;;A*"‘“""‘
OJ"& o Yo J/
excluélve (by design), P = 4 X ¥b(14,x x;%), where x = 0,1,2, Thus, P =.,024 .
s iR gfovane. rfc\%w ‘wau e
The term "characteristic" response is 1ntended as a ggg}ggggggg for

Maier's term "stereotyped" response.
2) Solved problem - a problem is solved if the number of r§sponses
: Vb
to the positively reinforced stimulus is greater than that expected by

chance; For example, a problem is solved if three or less mistakes are

¢ oS

made on a total of 14V%fials. The probability (P) is computed from the

binomial glstrlbutlon function. Thus, P = ¥b(14,x;%), where x = 0,1,2,3 .
¥ <
Ns\q‘-‘\\’ "‘v\

3) Eggggg;gggi_response -~ that response, in a d;gggﬁggggg response

oo ShoS

classification, made on more than half of the trlals.
—

\
FPUERT
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Theoretical Considerations

Although it was the aim to make the problem situations in the
study as similar as possible to those employed by Maier, there were
differences brought about in the process of adapting them to experi-

mentation with humans. ¢ p
oy raopd ): ety e
Firstly, whereas Maier employed nose bu?ps and falls to a net
&

~ot QJaJmﬂg €4 B 9, S

below as negatlve reinforcement, a loud horn and reduced probability
ﬂwao

« \'.:

3

Iy

of winning a prize* were employed in this study. Secondly, whareasvﬂ°\‘

AR R . o}o:v I/J

Maier employed stromg air blasts to the rat's rear as inducement to

N
L eTm00 ;\( S A

respond this study employed a rlnglng bell and reduced probablllty of

I J“»': ~

winning & prize. Thirdly, food was replaced by probability of winning

P AR A r\;:-hf\,m;u-
a prize as positive reinforcement. 4(
Q o

While it would be difficult to prbve that Meier's pos1t1ve and

] 3 ) - \\’: )-—< 3D
negative reinforcements and 1nducements were more intense than those

N2 DR O 51 be vray

of this study, it was assumed so. Nevertheless, the two experlmental

b,,,.»J
31tuatlons were suff101ently similar to allow for a coﬁparlson between

lrk“f 3
Maier's findings with rats and those of a situation approximating
Maier's and ‘using humans,

Thus, where Maier found "stereotyped" responses in rats in the

insoluble problem situation, it was é&ﬁéi%ed that humans would show

- Py .
,-r,‘/o,,'_oﬂwax. £, Artray

characteristic responses.» Where Maier found that stereotyped responses

LA XY

continued to occur in a subsequent new and soluble problem situation

( \

-

(flxeflon), it was expected that the characterlstlc reponses would

*
See Procedure for a more detailed descrlptlon of positive and
negative reinforcements and d inducements,



also occur in a subsequent new and soluble problem situation,

Similérly, Maier's finding that the last-learned of the two previously
R ‘{»!alo 20 .{’/«{(, ’

learned responses had the greatest effect on behavior in the insoluble -

-

problem situation should also take place with humans.

¢

a5

Experimental Plan , o b

L )

fH ey \\6\\'

v A diagram of the experimental plan appears in Fig. 1. One experi-
f?

mental group of 41 Ss was randomly a931gned to two groups of 21 Ss and

20 Ss. Both groups were subJected to the same experimental situation

r'ww ;.-.;

except that the conilngen01es of reinforcement for one group were

Niuké e O - T e
exactly opp031te to those for the other group, i.e. on any given trlal,
Covicde Uedad Shcec by O ) Ut
if one group was p031t1vely reinforced for a parflcular response, the

other group was negatlvely reinforced. This was done to control for
o ,§ AP TN R N (P JN

p051t10n or symbol preferences and to allow for two different sequences

—

of preﬁ;alnlng.

Part I Previous Experience (position-response reinforcement).
FEA S R A -
The first 25 trials were 100 per cent positively reinforced* for
a position-response to one side (left for 21 Ss and right for 20 Ss).

The second 25 trlals were 100 per cent positively reinforced for a

position-response to the opposite side (right for 21 Ss and left for

When one response is positively reinforced, its opposite is nega-
tively reinforced. For example, if a right-position response is
positively reinforced, a left position-response is negatively
reinforced.
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20 §§)., This allowed for a test of the effects of previous experience
on behavior in the insoluble problem situation..

Part II Insoluble Problem (randOm reinforcement).-

mj:,..’aldal
The 50 trials (trlals 51-100) Erov1ded for random relnforcement '
>O>’\M(V§L,J l’k-.a’ﬂﬂ.\/ﬂ"'v'-*‘.:;

of left, right, triangle, and square responses..- If a S consistently
employed any of these four responses,. he was positively reinforced on

half of the .trials and negatlvely reinforced on half.. Although the ran-

unnn), Afla'\}jowv'cg

dom reinforcement varled somewhat within the 50 trials (the first 25

il

trials were 60 per cent positively reinforced for first-learned responses
and the last 25 trials were 60 per cent poéitively reinforced for last-
iearned responses), the last 14 trials positively reinf?rced any of the
four ;esponses (left, right, tiriangle, or square) on 4£2§¥{y half of e
the trials.. Therefore, the last 14 trials (trisls 87-100) were

\I’
Frestadtn

selected as the test trials for characteristic responses.
Part IIT New and Soluble Problem (symbol-response reinforcement).
On the final 20 trials (101-120), 21 Ss were 100 per cent posi=
tively reinforced for respomses to the triangle and 20 Ss were 100 per
cent positively reinforced for responses to the square. The last 11

trials were selected to test whether or not a §_had so1ved the prablem. -

<E§l//ﬂ&20theses ;lw'n\xﬂ\& :
AN
J

Hypothesis 1 \j :
N idmn

On the last part of the insoluble problem (trials 87-100), the
'fén\-cd ' 10 r
probablllty of a S showing a characteristic response is greater than .024 . -

o) u,nz,)w CSOL('{\!“'A M“il msedv e q“,f,\n:/l\ﬂ \M‘\
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2
This hypothesis is a result of Maier's finding that rats showed

Py

1ALE e o B U, E (nSmaqﬁuagénwu. ] .
stereotyped behav1or_(characterlstlc response) in the insoluble problem

mli wh@ B onim opgn i 150 s
situation. 7 6 1S
St flut SEAH o

Hypothesis 2

16\uéhl"}% v (;'ww:'lﬁ"‘l ' {,afu MIaV  NIFGY.
The conditional probability that Ss show predominant responses
EAD NS ST 10363150

in the new and soluble problem to the same stimulus responded to in
the last part of the insoluble problem, given that they showed charac-
) v beemn
teristic responses in the last part of the insoluble problem, is
greater than +.
WA ' '
This hypothesis is a result of Maier's finding that seven of
eleven rats continued their stereoiyped responses in the new and

soluble problem.

Hypothesis 3

The conditional probability that Ss show last-~learned responses

in the last part of the insoluble problem, given that they also show

L4 s
‘ . Erniys, o i 4 .
characteristic position-responses in the last part of the insoluble

problem, is greater than +.

| This hypothesis is a result of Maier's finding that the stereo-
typed response of 90 per-cent of the rats was the same as the last-
learned response.

¢ \l‘l\\n‘ - w . N oyt 4 [4) . yc Lt Al .“{‘ . :l.:{‘ .
1oLt LN WL )SD  NDTM IS E tagpy (2 i Lo, 1P H Bl E o0 BLedo 8 WP U s

vy

SRS G“‘Dt'sm Ass RO 10aa o h 7
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Chapter 1II

METHOD

I
) -
fe eyt

Experimental Environment and Apparatus

The experiment was conducted in a 12' x 12' room, relatively

i Yape:
soundproof and alr—condltloned nghtlng was natural, coming through

'unshaded windows on the S's rlght. On the S's left was a one-way

).« {\“ ot

mirror. The S sat in an armless chair before a large desk, on .the top
of whlch was a Lafayette memory drum and two spring~-loaded doorbell

switches, one to the 8's rlght and the other to his left. Behlnd the
l S
e .
desk was a thlck blue curtaln preventlng the S from observing either

e

E or the control and recording apparatus. See Fig. 2 for a diagran

of the experimental environment.

Apparatus con31sted of the follow1ng »
-l T °7

1) Lafayette memory drum - a standard memory drum used for the .

- 56
RS I

presentatlon of stlmull. Stlmull con51sted of 3a1rs of 4 prlnted
black shapes (one triangle and one square) chosen for their 81mp1101ty.”‘

Somnapan's (1968) mﬁf&éli}nequally disoriﬁihabie‘random shapes were not

used because of thelr complex1ty and difficulty of reproaaerlon and

also because they too closely resemble the paintlngs of Paul Klee,
The palrs of stlmull were printed on memory drum paper tape and pre-
. Ve

sented to the S through one of the four shuttered slots on the front

of the drum. The paper tape also contained the program for reinforce-



ic—\) RYAN
ST‘MQL[
| /
! 71 2
/ WCIBw 1 Me Moty
Drum
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.

N

ment con81st1ng of punched holes allowing wire brushes to make contact'
with the metal drum (and, thereby, close a c1rcu1t) See Appe;dlx B
for a diagram of the circuitry 1nvolved.-

2) Switches - two spring-loaded doorbell sw1tches, anchored to
the desk in front of the memory drum,

\ e
The above was the only apparatus avallable to the S.

wr‘m\\cl',’é
3) Horn - one motorcycle horn rated at 6 volts d.c. and operated
at 11.2 volts d.c.*employed as a negative reinforcer. It was lodeted

|v“‘ —~

in the well of the desk at the S's feet a%g unseen to him,

4) Bell - one telephone-type bell ra;egfgt 6 volts d.,c. and oper-
ated at 6.9 volts d.c. employed to signal the end of the three-second
response period. The bell was located nextlfo the horn, but was not
as loud as the horn (very loud),

5) Two Hunﬁer.fiﬁefe, model 111=B - one timer to cont?ol the
length of presehtgtion of the horn (.6 eee.) and the oﬁher‘te»control
the time between presentation of the stimuli and oneet of the bell
(3.0 sec.). |

6) Tape recorder - Sony portable casette tape recorder/player
used to present the pre—recorded 1nstruct10ns to the Ss.

Procedure o

Instructions . ar.oy

The S-was asked to sit at the desk and listen to the pre~recorded
.{uu IPERY <ol A
instructions (in Thai). The full text of the 1nstruct10ns may be seen
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in Appendix A. Essentially, they were:

Today you will be required to solve simple problems,
The students with the highest scores will receive a prize
of 20 beht (1 U.S, dollar). Before you is .a metal box with
a little window. In the window are two figures. You must
choose the correct f. sure without being given the rules.
If you think the figure on the right is correct, press the
switch on the right. If you choose the dorrect figure, you
will hear a click and receive two points. If you: choose
the incorrect figure, you will hear a loud horn and lose
two points., If you do not press either switch within three
seconds, you will hear a bell and lose one point, After you
press either switch, the window will close and the two figures
will appear again when the window reopens. Then you must
choose again. Altogether, you must make over 100 choices.

fhy et

The time required for the instructions was approximately three

b d
minutes. At the conclusion of the tape recorded instructions, E again

explained the procedure to the S to ensure that he understood.

Experimental Procedure

Follgg}ng the instruction period, the S was left to respond at

his own”raté until a1l 120 trials had been presented (this procedure

e

has been previously explained in Experimental Plan).
Both the triangle and fhe-square appeared on the right and left
side of the unshuttered slot in a random fééﬁion for the éﬁﬁzbe 120

YN . ».,‘)f"’;""\,--- ) ) .
trials. Bach pfgsentatlon consisted of two stimuli, one triangle and

IR A :
one square. The S was not ﬁﬁformed that the problem was being changed

C%\ (IS0 OV PN R R

during theféggggg;of the experiment. The time. lapse between the S's

pressing of a switch and the presentation of a new pair of stimuli

was 4.2 seconds. The time required for a S was apﬁfbiiﬁately'1o ninutes.

I
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Sub’ectsatshs>§u <
e M)

Forty-one 6th grade students from the Primary Demonstration

A({ \ k\ V(\ '7(, ‘ ) ﬂY/}{‘)
School attach/d to the Prasanmit College of Educatlon in Prakanong

sw ~/D1strlct Bangkok, Thalland, served as Ss in the study. The 41 Ss
slame e dose H‘-_’ e
comprlsed one complete class (of two 6th grade classes in the school)
v L
and 1nc1uded 25 boys and 16 glr{i}/ The ages of the Ss ranged from

t1 to 14 years: YOUN
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Chapter III

RESULTS . ~ &Y

3% =
TS ‘VFM N4
The 1ntended fK for all tests of hypotheses was .05 , However,
B e e
" due to the small Ns and the dlscréézness of measurement 1t was
————— /-——/

f‘(j

necessary to select “ values smaller than this. It was also necessary

to use some of these values in computlng further probability values.

.
v_». o

As a result, for convenience and oonsxstency of values used, an (<

S ,_H

of ,03 + 006 was used in all cases.

" Test of Hypothesis 1

At © = .028, four or more Ss must show a characteristic response

on the last part of the insoluble problem in order +o be akle to reject

\% <
the null hypothe51s*
Since only one S showed a characteristic response, Hypothesis ¥
gty
wes not confirmed.
—

: Test of Hypotheses 2 and 3

. Since both Hypotheses 2 and 3 can be tested only if Hypothesis 1

is conflrmed they were not tested.

* R
*.=1 - Zb(N,x;p), where N (total number of Ss) = 41, x (number

~of Ss showing characteristic responses) = 0,1, 2 23 9 P (probability
of .an S showing a characteristic response) —-.024
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»

Other Results e P s‘ru
Several results not partlcularly relevant ‘to the hypothesas
o>

stated are of interest: . V\fs
. el — . A I

B
~pe -

1) Of the total of 41 Ss, 8 showed a ngggglnant first~learned

response and 23 showed a predominant last-learned response on the

last part of the insoluble problem* The chi square value (af = 1)

(-J LS \A’

for thie result is 7.25 and is S%ﬁ?&flﬁé&f at .01 .
2) Of the total of 41 Ss, 26 showed a predominant firstelearned
response and 15 showed a predominanf last~learned response on the first

half of the insoluble problem (trials 51-75; 60 per cent first-learned

Y e
response reinforced), The probability of occurrence of this result,
J& oA ey

based on an appgggiggtlon to the normal qlgfg;pgjlgp is JO31%*,

0f the total of 41 Ss, 30 showed a predominant last-learned
response and 11 showed a2 predominant first-learned response on the
last half of the insoluble problem (trials 76-100; 60 per cent last-

learned response reinforced). The probabilityiof'occurrence of this

/fo\ \/‘
result is .0025 .,

* ' : :
Ten Ss did not show a predominant response to either, i.e. scored
“T¢7T on the 14 test trials.

*%
z= (2% ﬁEZ~T NP , where x (number Ss showing predominant first-
v NPQ learned responses) = 26,.N (total number of Ss)
=41, P (probablllty of an"x") =%, Q=1 ~P,
and .5 = correction for continuity.
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P4
=L
:.);47

redominant response to the

3) Of the total of 41 Ss, 12 showed a p
positively reinforcedfsympql and 2§Asﬁowed é;prédoﬁinant,regponsg to

"the negatively;réinforced symbol in the_gew and soluble problem situation

e
(trials 101-120). The probability of occu;rence of this result, based
J: ‘-Lh'\_l ALY e
on an approximation to the normsl distr%?ut%?n; is 024 (one tail).
Nw J PR O

" 4) Of the total of 41 Ss, only 5 fﬁi;éd to solve either or both

of the two position-reinforced problems in Part I (trials 1=50).

However, 37 Ss failed to solve the symbol-reinforced problem in Part III

(trials 101-120), The probability that four or more Ss would solve the
problem by chance alone is .04%,

P = 1.~ 2Zb(N,x;p), where N (total number of Ss) = .41, x (number

of Ss solving the problem) = 0,1,2,3 , and ﬁ_(probability of a 8
‘solving the problem) = ,033 .
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Chapter IV

Hypotheses w.. ..
Hypothesis 1 (that the probability of a S showing a characteristic

response is greater than 024) was not conflrmed by the experimental

results, Indeed. only one S showed a characteristic response, where

@
o8N

1t would have requlred four Ss to produce a result 31gn1f1cent at ;028 4

bys N

O% Ny
Slnce the other two hypotheses of the study were quendent upon a

,Jf
eonflrmatlon of Bypothesis 1, they were not tested,.

The result of the test of Hypothesis 1 leads to one of two con= "
clusions., Firstly, the behavior of humans, reg;rging characteristic
reeponses,'in an insoluble problemesolving situation of the type
employed is unlike that of the rats.reported by Maier,. Secendly, the
1nsolub1e problem~solving situation employed in this study was not 3«;-

KJ o

suffzclently similar to that employed by Maier to permlt a conclu51ve

..J\\f

~
Moot

eégpg;;eon between the behavior of humans and rats. - The second
possibility was previously mentioned (Theoretical Considerations),

noting the differences between Maier's insoluble problem situation

and the one of this study with fegard to the 1ﬁten31ty of reinforce-
N ((f,") 1)‘,: f . ,}_\

ments and 1nducements. This pqgs;bll‘ty is soméwhat supported by the

-""'\

fact that very few §e_(on very few trials) required any indudement to
respond, Ninety-eight per cent of the Ss'responses ﬁere within the

three-second pre-inducement period.
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Other Results

. r
RPN

1) The p}edbdihéﬁf responses employed in the last part of the-
_— .

¥
vy

&Y' insoluble problem were those responses last learned in Part I. This

is in agreement with Maier's (1943) finding that the last-learned

Ny

[N
responses were more often employed in the insoluble problem sitggtion

(although Maier's findings were eiecificA%é those Ss showing stereo-
typed behavior while the results in this study were about all Ss,

showlng cheracteristic responses or not) : Lt
r‘::é . rcr‘, \rc') ‘\fO‘\‘”v

2) Several theorlsts and 1nvest1gatorﬁqhave publlshgd_theorles
.}»m L!\\ﬁa (%5 3
and);eported flndlngs\eometlmes in op2081t10n to Maier's findings¥,
R AR INTA 48 eohel sed o7
\Quf* ‘According to_@stes' statlstlcal learnlng model (Estes, 1950, 1954),
Ppas LT 0\ ﬂr 7. § N
Ss learn to flatch their reaponse rgf}gg\to the actual probablllty of
PR L X

occurrence of events. The Bush—Mosteller model (1955) Y1e1ds the

N

same predietions. A number of studies have reported findings in support
of the predictions generated by these models (Estes and Straughan, 1954,

Hake and Hyman, 1953; Jarvik, 1951). The Von-Neumann and Morgenstern

model (1947) predicts that Ss will learﬂdto‘ﬁailﬁlze the expected fre-

(3 um\ Sy o

quency of gp;rggﬁ predictions. Galenter and Gerstenhaber (1956),

Goodnow (1955), and Toda (1956) reported findings in support of this

\h

|
model. For each of these three models the general prediction is that
§\ e |~'r \,}\f’l

Ss will more frequently chose the more fre guent event and equally fro~

quently choose events of equal frequency. Thus, in the first helf of

Henceforth to be collectively referred to as decision-msking
theories and findings.,
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o . '
the insoluble ‘problem (60 per cent positively reinforced for first- .

learned responses), the predlctlon would be that the predom;nant'*’“ gl

responses of the Ss would be first-learned responses. Lgﬁeéise;<in
the last half of the insoluble problem (60 per cent positively rein-
forced for last-~learned responses), the prediction would be that the
predominant responses of the Ss would be last-learned responses. Both
of these predictions were supported by the results of this study (see
Results, Other Results, (2)). Bowever, on the last part of the insoluble
problem (trials 87-100), where both first and last-learned responses
were positively reinforeed on 50 per cent of the trials, decision-
making theories would prediet no predominance of first or last-learned
responses, The results (see Results, Other Results),. (1)) did not
support this prediction, but did support Maier's finding as noted in
(1) above.

Thus, decision—makigg‘ﬁheories were able to prediet the results
of this study in two ;QEZEZ§§§, but not in one other instance.

It should b; noted that decision-making studles generally do not

BEMN

employ either inducements to respond or negatlve reinforcements (other

_ ferr S
than loss of positive reinforcement). Nevertheless, inducements and

[ A

W UP ] W
negative reinforcements do not affect >t _decision-making theory predictions.,

3) The finding that the number of Ss showing a predominant response
20-Cant
jIsov Al
to the negatively reinforced symbol was 31gﬁ1flca_\~y greater than the

number showing a predominant response to the positively reinforced

symbol in the new and soluble problem situation (trials 101-120) is



22

nost surprising. This finding is neither predicted by decision~

maklng theory (indeed, the exact opposite is predicted) nor is it -

L VY
- PR B
(s el ‘, LA

Slndlcated by any of Maiert!s findings. ‘H§}g§§_the result is-an arti- .
fact of the experiment itself, it is most difficult to explaln OS\M”’
Although some studles have reported that certain s&ﬁ}osed "pu;iég;onts"
sometimes function‘as positive reinforcers (Thurstone, 1931; Estes,
1944), it does not seem to be the case in this study, since, in Part I,
the (same) negative reinforcer employed did not prove to be a positive

reinforcer (36 Ss solved the problems in Part I and no S responded more

frequently to the negatively reinforced p081t10n than to the positively

N x(f( §,v JFJ .-, N»mwma P
reinforoed position), HOWQVEI‘ gog;,ding to clssaioal ]
‘»J (4 J

e stimulus conditionnconxingenx upon a particular response which tends
to increase the frequency of that response is itself positively rein-~
foreing, Conséqﬁéﬂtiy, it could be tentati#;ly cohoiﬁéed oﬁat the
insolubhle problem gituation caused the proboifioé of the negative rein-
forcer (in Part I) to change from negativaely reinforcing to positively
- reinforeing (in Part III).

4) The finding that 37 of 41 Ss failed to solve the new and

Lo e
soluble problem (trials 101-120) gives some support to the tgg&ative?nr'n”‘“mf~ﬂ
So v /\"Am} "
- conclusion in (3) above. Igdézd, the fact that only four Ss solved f¢} groces™
-~ . e
the problem is no more than what would be Sxpected by chance (P = .04),
el

e
It appears that the ef%ect of the insoluble problem situation was the

;“‘ oo %4(“».

prevention of the’ solutlon of the new and soluble problem, This con--

clusion is, of course, based on the assumptlon that the Ss could have
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3 S}\\\ﬁ ‘

solved the new problem had they not undergone the 1§§o}EE}e_Problem

situation, ,
E \ n:! »‘.‘.‘
One p0351bly‘confound1ng factor here is the fact that the Ss

were never con51stent1y p081t1vely reinforced (above 50 per cent)
for responses to the symﬁéis on the previous 100 trials of the experi~
ments It might be that the Ss, not having been previously reinforced

for responses to the symbols, when presented with a symbol problem,

'ﬂ\ )g

tended not to respond on the basis of symbols,  However, the fact that

25 of 37 Ss showed predominant responses to the negatively reinforced

(r

symbol makes it implausible to conclude that Ss were not respending on

PR . Qi DI - N N

the basis of symbols.
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A _Chapter V
Py \/ ¢ .
o

SUMMARY & CONCLUSIONS

The aim of the study was to investigate the behavior of humans
in an insoluble problem situation and a subsequent soluble situation,
both of which were adapted from Maier's (1949) experiments with rats,
and to observe whether certain behaviors noted by Maier also oceur in
humans. These behaviors were:

1) characteristic response (repeated response to one stimulus) in
an insoluble problem situation,

. 2) continuation of a characteristic response in a subsequent new

and soluble problem situation, and .

3) more frequent exhibition of one of two previously learned

responses in an insoluble problem situation.

Fofty-one Ss were presented with 120 continuous trials of a two-
choice problem in which they were given no rules for making a correct
choice and were positively reinforced for a correct choice and nega-
tively reinforced for an incorrect choiee. The reinforcement contin-
gencies for the 120 trials were as follows:

Part I Previous Experience (position-response reinforcement).

Trials 1-25 were positively reinforced for responses to one of
the two positions (left or right). Trials 26-50 were positively rein-

forced for responses to the opposite position (right or leff);
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gggi;li Insoluble Problem (random reinforcements.

Trials 51=100 were randomly reinforced, i.,e. any consistent
response to position (left or right) or symbol (triangle or square)
was poeitively reinforced on 50 per cent of the trials and negatively
reinforoed on 50 per cent of the trials.

Part III New and Soluble Problem (symbol—response reinforcement).

Trials 101=120 were positively reinforced for responses to one of
the two symbols (triangle or square),

The hypotheses under investigation were based on Maier's findings

with rats. The hypotheses and results are as follows:

I e e

Hypothe51s 1 - On the last part of the 1nsolub1e~problem, the
probability of a S showing & characteristic response is greater than .024 .
This hypothesis wag not confirmed. The author suggested that this
result may have been caused by either the lack of sioilarity between the
situation employed by Maier and that employed in this study, or the fact

that human and rat behaviors in the situations employed are dissimilar,

Hypothesis 2 - The conditional probability that Ss showing predom-

—_— e .

i e

nant responses in the new and soluble problem, given they showed char- .

acteristic responses in the last part of the insoluble problem, is
greater than 4.

Hypothesis 3 - The conditional probablllty that Ss show1ng last—

learned responses in the last part of the 1nsoluble problem, given that

R PR et - . e

they also show characteristic responses in the last part of the 1nsolub1e

problem, is greater than +.
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Since both Hypotheses 2 and 3 can be tested only in the event

that Bypothesis 1 is confirmed, they were not tested,-

Other results of interest:

last part of the insoluble problem.

2) Decision+makihg theories predicted only some of the results

of the study.

3)‘§§ showed a tendency to make predominant responses to the nega-

tively reinforced stimulus in the new and soluble problem (preceded by
the insoluble problem).

4) No more Ss than expected by chance solved the new and soluble
g N [oa

.. E i

problen (symbol-response reinforced), while only 5 of 41 Ss failed to
. ‘N
solve gither or both of the position-response reinforced problems.

— -

e e e e i o ——
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