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CHAPTE

Extensive investizaotion of maze lesrning in both
the human snéd the rat has given no vreal besis of eon=-
method of orientation *

parison bstween the two. The

emnployed, and the sensory cues used, are not comparable

in the two mzze situstions,

bBe confussd. ¥o zuch fixed orientotion vith reference

to the bheginninr and end is possibvlie for the vat.
shepard (7} tried to rule eout this difference by
using the drum maze which counsists of s maze-drawing

mounted on a cylindrical drum, which in turn is mounted

2,

at the maze throush o

tube so that he sovld see only one unit of slley st @
time, and traced his path through the maze by rotating
the drum forward or backward and sliding 1t to the rizht
or left. Some kinesthesis was introduced in this way,
but this situstion st1ll giffers from that of the rai
in & mage, in that the subjeet maintains s fixed *
orientation with reference to the starting point. He
never turns even ninety deprecs, knt‘sié@ steps or backs

up, thus keeping a constant orlentation, even coming

out of blinds.



To overcome this difficulty of orientstion Shepard
(7} designsd 8 “g@%% Hsze. A sharp spike or "Pex? wasz
plaeaﬁ under the center of s t@h&e;tay in such & way
that 1t could bz raised through the teop and in this
nanney allowing & seff wood board on which the msse was
ﬁsunﬁﬁé to turn on &n axis. The subject locked through
a tuhé and fanvthﬁ maze by pulling the board on whieh
the maze was nounted, toward him. vhen the subject
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Jjunetion, he antomatically “pepsed" the

&h@ pezged the maze, turned 1t 180 deoprses and continusd.
Three subjecisz reported thst they thought of the act as
woving through the maze rather than moving 1t. Resulis
were similisr to those found with the drum mage execept
that the peg maze took longer to learn. The opdsr of
learning was the same.

4 maze largs enough for humans to walk throush
wonld destroy this fized orientaticn and make the
situation analagous to that of the rat, invelving
kinesthesis. In his rat studies, Shepard used a universal
maze, described by Hanawslt {(2) on pasges 10 f. of her
monograph. All cues could be controlled, and an un~-
1imit&ﬁ number of different patierns could be construct-
ad. A parallel structure, designed in aporopriate
proportions, would make possible a series of human maze

studieg comparable to those underitaken with r@tsg

.y S



Anothar lmporitant difference still ezists botwoen
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i situstion, and that iz in ths naturs

the humen and anissg
of sensory cues avallable to eseh. In the walk-through
mage the human would bave two types of cues availlaeblos
visual pereeption, yi@e@’%y.ﬁi@@@g of the geometric
pattern of the alleys, and kinesthesis. The rat has
thege cues, plﬁa others peossibly, such as suditory and
olfuctory. But 1t has been demonstrated by Shepard (4)
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obtained from the floor in running over 1%, due to
differences in the ?ﬁ@?&%&?? quality of the floor sections.
ihis; Shepard has called the "fleor cue®.

it the floor cue could be spproximsted for the hﬁmaﬁﬁ

80 far as its velus in meintaining orientation in the
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be analagous. This could be done by placing visual merk-

ings or symbols &t various points along the alleys through-
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out the mazs. |
Eh@a, with sueh 2 psrallel gpparatus plus symbolgs

te approximate the floor cue, a comparison could be made

of learning in the two species, and also performsnce on

& reasoning problem which involves the Tloor cue. Shepard

(6) defines this ressoning problem as follows:

*Suppose in a maze with long involved blinds, the
end of one blind 1= placed next to a section of
true path coming much later in the maze. After

~@3m



the animsl has learned the mage to & high
degree, the end of the blind is removed so
that the former blind mizht eonstitute o
short eut to the iater true path. The
animal is placed in the maze, passes the
entrance to the blind as usual, but pauses
whan he comes to the new opening. He
explores a few inches into the dead end and
progeeds to the food box. He is removed
and placed at the startinz point sgain.
Buccess is shown by his ability to turn

at the appropriate Jumction, go throucgh
the former blind alley that he had learn-
ed to avoid, and thence direct to the Food

box,.®
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The probtlem, then, of ths pregent investigation
{1} %o comesbruct a human welk-throush sore
which will parasllel as neariy as possible that uzsed by
Shepard in his rat studliess
(2} to investigate the manmer iun which the

both with and without synbols which will

maze 15 learned,
he used to approximete the rat’s floeor cues and

B
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{3} to compare the pevformance of the human

%

&

in reasoning éra&&e&a comparabls to those presented to

the rat.
{(4) That is, in brief, to lay the foundation

for a seriez of human mage studies, comparable to the

exhaustive maze gitudies Shepard has completed with rats.
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CHAPTER I

| Because of the necesssry size of a humsn walke
through naze, it was & problem to find adequate space
for its conztruction. The blower-~room in the basement
of Hill Auditorium, directly undernsath the auditorium,

was the only avallable site, Plate I shows & scale

o v o =T o e P W I

o
and thirtyv-one the other wey, crossing each othsy

2
perpendlcularly at two-foot intervals, and thus meking
an area of two-fcot sguere units, eighitsen by thirty
units. The dots in Plate II show the erossing-points

of these wires., The blocked-outd areas in Plate II show

ot I B S = B S &Y 8 Y e =)
g parit of the nage.

waste space that wues not usveble as
Directly beneath sach point where the wires cerossed, a
two-inch square ply-wood block was glued %o the fleor.

A staplg or double pointed tack was hammered into the
center of sach block. This was the permsnent framework
upen which meny different maze paitterns could be consiruct-
ed. Cheese-cloth was used for the walls asnd ceiling
because it was easy to ebtain, easy to hendle and pack
away, and would provide extremely uniform loocking walls.
Thirty-siz-hundred yvards of flameproofed cheese-cloth

were nsed in the construction of the three mazes used

a2
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lengths o moke the walls, One such curtain was hung

aover g two-foot unit of wire and pulled down even at
the botbtom o rive & wall ef double thickness, another
curtain was nung on the next two-foot section, and so
on untll the alley wall was of the desired lensth, The
bottom corners of adjoining curtalns were overlappsad,

the curtains pulled taut, and anchored by a safety-pin

and 2). The ceiling was

iness.

made froum strips of cheese-cloth of z single ihilc
The strips were & yard wide, ample to cover the width
of a two-Tfoot sguare unlit with plenty of overlap. They
were cut as long as possible, in some cases eighteen

gy oy By S EN . T o s g oy T e e,
unite oy thirtyesix feet long where no posts inderfereds

and from post to pest where there was such interference.

The strips were laild over the top of the wires, stretche-
ed taut, and pinned at either end with five safetv-pins.
Thus the alleys werce six feet high, two feet wide, and
‘whatever number of two=foob sguare units long as was
desired. 4And except for the limitations set by the
conerete pillers and the size, any maze plan desired
might be set up. The floor of the mage was cement,

{The fioor of the roonm).
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Plate

Archnitectural Drawing of the
Basement of Hill Audiborium
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Plate Ila

Permanent Meze Framowork

Solid bleck line shows wooden framework
- Blocked-out squares show areas of waste space
Dots show cerossing-points of wires
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Plate IIb

Kaster Diagram upon wnich
Maze-Patterns are Designed.
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Plate Iila

Filgure I = Photogravh showing details of
Baze construcilon, Hote crossed wires,
plllars, wooden blocks on fleor, wall
curtains of double thickness.

figure 2 - Photogranh of maze taken from
above. Note celling strips in upper lelth
corner,.






Figure 3 = Photograph of lighting
apparatus worn by the subjects,






To insure uniform lightine znd to exelunds 2Ry
possibility of the subject seeing through the cheesee-
eloth walls and getting outside cuss, the maze room
-was kept absolutely dsrk when in use. The subjeects
ran the maze in the dark, their only illumination
provided by a bright lizht worn on their heads. {see
Plate III - FPigure 3}, Two flashlight bulbs wired in

o n B % o D . o w68 & ey o 3 £ S gy By o P PO PP N
rallel were mounied in & veetangular roflector

I 2 am o Tpam et B, o AR dvrem el a T E B X 3] o, s
attached %o an adjustable head-hand. %he DoWeT

the 1ight was suppilied by three standerdesize Plashiight
batteries in a converted flashlight case whiech conld

be clipped onto the subject’s bell or cerried in his
hours to

hand. Hew batteries were used every two
insure maximum illumination. The purpose of this
arraengsxent was threefold: It insured uniform illumie
nation ail over %&% meze, sinee the snbiect carried his
own light wi%h,him and there was no other light. The
possibility of sesing through the cheggse-cloth, eithar
into the next alley, intes the ocutside room, oF up
through the celling was eliminated. The effect was
1ike that of tryimg to look throush ¢ window in a
brightiy lighted room into the dark night. The light
was reflected back from the white walls, lighting up
énly the alley the subject ,was in at that time. 4and
lastly, 4t was a 'simple matter o record the subject’s

progress through the mase by tracing the gs%h of the

9?&




iight as 1t moved along. Chairsz were placed at
convenient locatlions around the ontpide of the narze
and used by the experimentor to stand on tO observe.

? wore rvubbsr-gscled zhoes and carried

The experimento

& hooded flashlight, and could thuz move at will around
the putside of the maze without being noticed by the

subjecis.
#o make sny orientation impossible except that

aghtained Trom

all nseessary
were blindfolded before they endered 1. §4i1l bhling-
folded, they were walked around to the entrance of the
mage. OCare was taken not to repsat the zame faﬁ%@ in

traveling around the ocutside of the mazs. After the

-subject was put into the maze at the begimning, he was

an,

agilowad €0 remove hils blindfold

end,; the subject put on his blindfold bafore he was walke

X
fate

[m e

o
e B
533 &

&

od around the outside and put in at the beginning again.
A sublect never was walked directly from the end to the
bheginning, but was twisted and turned, gig-zapged, and
circled around., lione of the subjects could maintein any
criantaticn of beginning and end in relstion to asch

other, or in relation to the room, when walked around

in this manner.

Three different masze-patterns were used in this
study. These are shown in the accompanying disgrams.

o
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{See Plates IVy V and Vi), The true-path or shortest
¢
way iz mumbered in odd numbers; the blinds or long way,
by even numbers; and the alleys within sach section by

bers. Thus, & subject’s path through

congecutive sub-nun
the mazs may e recorded by jotiting down the nunbars of
the alleys and sub-slleys over which he travels. Haze
8 of blinds

HI contains one or more of sasch of the type

~that wight be met in the two later mazes. Human subjects

by I RO A P B @ 3 % e 1 e s B & TR & ’ o By e - 3
Hlinds 4 and 10 were dsadesnd blinds. i.0., ths glley

had a c¢lossed end, and the subJect had to turn around and
rotrace his steps te continue his path. BElinds 2 and 12
were eircle-blinds. These have no closed end, but after
entering such a blind, the subject may continue in a
circle either way, or retrace a fow units to get oub.
For ecxanple, one sey enter ailey 2 to 2y and
Jze He can now go in a cirele in either direction 24~10
OF 23p0-49: thug arriving back at Jy, or he can turn

around and go beck to Jy via 23~0° This type of blind

1s more difficult than the simple dead-end where the
subject ”h&mp@'hi@ nose” and has to turn back. IHare,; the
subject must recognize in some way that he is not ﬁmking'
any pr@gr@éé even though still running. 4 third type of
pathway, shown by alleys & and 7, is the long-short pathe
way. Twoe slternative paths, one long, the other shorter,

-
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Plate IV

Maze HI

Arrows indicate drop-ins,
X indicates either the hanging
or taking out of a curtain,
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Plate V
Hage HII

Arrows indicate dropeins.
X indicates curtalin taken out for short cute.

a shows how magze 1s constructed before changes.
b shows how maze 1is constructed after changes,
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Arrows indicate dron-ins,
X indicates curtain taken
out for short cute.




I )
%
P
; A
“n wp # 9 mw @wm T
k-1 @ N
.mew 1% _,.!r ?.l@ uﬁ.. % S P e
el L] W A 119 R ) Y A TR
i \ﬂas e e I Y] #
5 ¥ p 3 o
. ¢ % i &% Cry, N
by 1 §7 | 4 ] ¥ b ap m..;x w... Frg ~— %, in—
°n o Ay 7 ¢ " re| |y %
B ! M% &% [ 33 »d o‘ A’g
r LTI yr=a % e K
% B
* ! W (N T B | [Ple,| R r
P ) & i - 5 3. o g% Vm
. Yy h 9, Sy L | [ ] |9
' % Sop i T%\ . |s by ¥ :
P o / l Y AR Y r “y
a N r r 8o o, m %
5 é ‘s O ! mMm I @mw
g o] e AR TR T
6 ) 8 mE )
2os ¥ 7 2% Ll Y 7 *
o A % L o : 6y A0 #
o 0 % r=——4 b .ww
s £ ‘lo | "L59 [%a [ ™ | 8p "
e N T i b EEN I 4 ol |
or s J .1 a1 8] B Sty [0 gm i
&w m 2 14 .mm ) .ﬂL O p1 W‘ hwa ‘ ey
P .
. f
Y 2



iead to the ssme point., The long roubes may bs regarded

s

B pon § o - T i s e oo e o P 37 ¥ S 2 o3
88 blinds in the sense thet running through them ineresses

RS e

£

Fue

the distance to the end. Alsc it becomes possible to travel

iﬁ‘% eircls. For example, a subject may take & from Jda tO
Jg and then enter 7 hackwards and get back o Jda mgain,
Such a pattern should bs mors difficult than either the

gircle-blind or dead end.
Haze HIT was entirely 2 circle-blind maze with nine

% o
oot %‘é‘"@ oY ST ELEa %: e
A Blden LUnneeesy o

oy lotters in the diasgram, Phe finsl

cholee=-podnt led o a blind alley, 22, and the snd, 23,

Taking sli the shori paths through was 8% units az commared

to 200 goling the long wavye.
procedure for learning all thres mazes was the

b 3.8 i 82 bé R g Je o aom o %y N .
gensved direstions ziven o 2li the subjecis

were as follows:s

*You are to learn %o go from the beginning te the end
in the ghortest way possible, The purpose of this experi-
ment i8 €0 make a comparative study between learning im the
rat and the human., It is our hypothesis that the essential
difference between the two 1s that the human learms by =
rational method and that he uses a plan end tekes advantage

of new situations. Ve wish %o see if this i35 spo. You will
trials as necessary to learn ths ghortest

% gi“n RE DBy i
way through. 5

You are to think out lowd as you go, as cont 3Ly
and completely as possible, expressing amy thoughts, feelings,
and ideas that may occur to you. For example, when you ,
reach a Jjunction er cholice=-point, why do you go the way yon
do? This process of thinking sloud ia so we may get an
introspective record of the learning process as it develops.®

A trial consisted in going fyom A to B and out. If & subject

@l (e



PO e wL.pimeed LU Teibrace dack into the maze Por
e hrmo ) B do gn., FHo Srisl

was considared ZTial mned until the subject cams out at B.
Three successPuzl v sonelistert congecudtive rung satisfied
the eritericn Tor lsurning. 4n szploratory trisl was
regommendad 17 she znotisct had beeoms at@?@@tgp@é but

not succegsfal agz Yr Dinding the shoriest way through

the maze,

This wag done Toom werlous points in the maze depending

" e BE ORI ey T wmier wws 8 i B
upen whare dl7%1suu vy nud heen

and “
BTTOWE s

These dirsciiong wwore iwern e the subjeczt:

tow thas ruu urwe lecrned the maze, you will be
pped” into She alifidle of the maze at several points
indg gﬁmﬁm%mfa Try not to return to the

P « vour way L0 the end in the ghortest
" @ﬂiﬁ? &1@&@9 80 thet we may see how.
i vou knew where vou are imwediastely?
How do wvou know??

b@ginﬁiﬁg %ﬁ?
AT §&$§§ﬁiﬁa

?hﬁs ﬂﬁr@gmiw* sraneiiree” wasg Iin reality a part of the subject's

E@arﬁiﬁgg Lo agzsuren Lhet specific places in the maeze were

recognizsd ss gl wnd thet the nage was not just learned

as a series ol roamwnses. Dach drop-in was repeated as



&&ﬁ? times a2 was necessary to zive s guccessful @ﬁrxﬁfm@ﬁ@@@
The ﬁ?@*w%% used for cach megse are Iindiceated on the naze-
patterns by a&r&wsg

it was Telt %hﬁ% ong o more oxploratory trials afber
the drop-ing night be of additional bensfit in orgenizing
the maze end so such & trial, or triasls, was inecluded with
& few more drop-ins following.

The directions for explerinz were:s

WA @ﬁw ERREL s &l 53t ot ol &3
doubts. G@ to thne engd @ﬁﬁﬁ ?ﬁ@‘

start over. Afterwards vou arve
ing¥®,

cgm@ oul aﬁ@

o "t' .a% ,;:

The p»rogedure thus far was followed in all throeo

mages. Then in Maze HI and HII some chanrges were made,

In HI an alley in the true path was blocked and 1%s mate,
%h@»“wrang“ way, was opened up Into the true path. ﬂll@y
3 was blocked nmzking 1t a deadeend blind, and alley 2, a
irecle-blind, was opened up so that by going thru the circie
either way, the subject came out agein inte the true path
further on., In the same way, alley 5 was made a dead-end
blindAanﬂ alley 4 was opened up at Ja. In Hage HII the
g&tt@fm for slleys 4 and 5 was changed. The alley %hi@h
was formerly 5 (Flep. a) was changed into cirele blingd 4
(Fig. b), while the original circle blind 4 (Filg. a)
became a true path 5 (Fig. b). The directions given for

_thasa changes follows



?¥ou are o be gliven s goed many additional trips in
which we want you to think ount-loud continuously and
@@%ﬁ&@ﬁ@ﬁ%% &0 that w2 can get at vhat you sre led o
think ghout and how you size up any ghanges we introduce
in the situation. But your general di } are stiil
the same: to get from the hﬁginring to the end in the

shoytest way possible.¥
In Eage HII snd HIII short cuts w@x@

to the subject by unploning and pulling out a curdtain so

that en entrance into & bBlind ves made. The curtsins

available

pulled osut are marked by X's on the diaegrams. Two types

.o“@: G Bory sy

Ty 9=16 on cithew

2 s ey A
of aghort culy ware

P Bemeenen  enes & B
IS DETA4

alley 9, dunto o blind, alley 16, labtey on in the maze.

opening was from & ssction of true path to an sariier

blind, .. 19«0 in HII, In this cese the opening was

not seen by the subject untll he was nearly to the end
af %&@.&ﬁg@ and he would polt proflt by golng baek into
the earliier blind, Bubt, on the next trip, if he entesred

the blind and followed 4t through to the later true path,
then he would have a shori @uﬁa Three short cut problems
woere presented for each of the two mazes HII and HIII.

Short euts were presented omne at &'%ﬁm@ and at least
The directions

three trials were allowsd for each one.

given were the some as those gilven for the changes on

HI and HII.
In Meze HIII, if the general idea of the longeshort

pathway pattern was not grasped and the short paths chosen, -



ard the SE%§@Q§§ gither had bscome gbereotyped on soue
path, or had been wardering for thres hours, thev were
taken outside the maze-room and asked to try to draw the
maze. Ihey were slso guestioned about the pattern of the
maze snd invited to speculate about §t. Tith these hints
they were then pult back inte the maze until they either
esught on and learned it, becawme stereotyped again, or

spent another hour with no insight as to the general

24,8 uesd st LG AR e Do Sy T Ty o %
plind onse 4t first % 8Te 8% il
g

of the long paths consistently chosen by the subject.

But for some reason this was apt to throw the subject
inte the next long path after the one they had consistente
1y taken wrong, and that, not baing blocked, beecsme the

way they traveled. 8o, when it was ﬁ@@assa@y to hang

e r 3. 5 s, ;- é [r— 3 e . =% B R P
curieineg at ell, 1t wes dons for sll of the i«

This procedure was followsd howe only with those

who did not. get the pattern and thus could not find the
shorteat @35;‘ A

The subject was asked to think alovd sz he was
lesrning the
and short cut problems, These introspections were jotted

maze, and also while performing the drop-in

down as part of the record. On Maze HI particular
attention was paid to making this thinking sloud complete
and sutomatic. The subject was instructed %o go as slowly

28 necessary to report their complete thoughts. Questions

alipe




ware asked of the sgubjects on HI if they seemsd to have
difficulty in reporiing their thoueghits. By the &ime HIT
and HIJI were to be run all the subjects were thinking

ouk=1oud sasily and fiuentlv.

After the learning, ﬁﬁﬁ%ﬁﬁﬁmg drop-ins and szplora-~
tion, was complefed, and while the experimentor was chang-
ing the maze, the subjects were asked %o draw o picturs

of the mage. Tha plcture was tc be as complete as they

-l oo _ 2T
s g TSI LTSS 4Ty T Zarey £ oy g e Yty e
g9 waye O ¥@LL BE Uus

SELL

oo

5 " L] k-] ks
Y DELE £y [ B ATE SR LS e,
ineiuded a record of

the paths traveled by the subject on sach trial, Intere
spersed at the appropriate places with the sublecits
vocallzed thoughis, and slse s drawing or two of the

mage after 1%t had been isarned.

Thirty students from the experiwmenisl peyohologs
course were used as subjects in each of the three mazes

a8 pert of their laboratory work. On the average they

spent a total of twelwe ¢to fifteen hours on the three
mazes,; each maze taking approximately four hours. Each
subject was run individually, spending sbout two hours
at any one time. Ome half of the group was run with
symbols placed at the choice-points and along the alleys
of the mazes. The other half learned the maze without
any symbols or other discrete eues., aAll sublects were

given the same directions.

-l G




symbols were simpls nonsense @ﬁﬁh&&ﬁa A1l wsvre

different though sonme were similiar. {(Ses ?3&%@3 VII and
¥Iii}. They were drawn in black on standard size sheets
of white paper and pimmed %o the walls of the maze. In
%@g@'ﬁﬁg at each Junction there %@?@ three symbols visible,
1.8. each alley had a sywbol somewhere at the bsginﬁing
and end of it. In addition a symbol was placed slong each
alley somewhare near its middle. In Maze HII the same

in the circles the jJjunction was treate

e Fox &3 e, s o3 <, < W % . " - Y I 3
h LS W R Loy ael0 S LRETETL LA R €0 £ % [ 55 pmy e
2L BRG & BYm @&;ﬁi Tas 8L80 B inned ho Sk

ZEA

the eirele. In Hage HIXI 1t was Lol that

perhaps 20 weny symbols were confusing, and so the halfe
way ones were omitted and the gymbels were placed only at
But, to make sure that the blinds involved

Junmctions.
in the shorit cuts could be faaéﬁly iﬁ@ﬁ%ﬂfﬁ@ég unique
symbols were placed in them in such a way as to bs readily
seon when the curdtasin was pulled oud for the shord cub

oblem. Those subjects without symbols also had an added

ald in recognizing these particular blinds inm Maze HIIY.
A short dead-end was inéa?teﬁ nasr where the curtains
were to be removed for the short cut (16 and i8) giving =
means of identifiecation. |

‘The symbola were designed to approximate the floore-
cue of the rats, but undoubtedly they were more discrete.
4 rat does not have something discrete instantly svailable
to him in the floor cue, but, rather, has to piek gsomething
definite out of a total pattern. To be equivalent to the




kings for each plage
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ve svailable to the hmmpan, but 1t should ho

should
necessary tc abstraet these from legs aclear diffuse

patterns. And, these abstractions should not be easily

verbalized.




Plate VII

Symbols Used in laze HII
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gFoun, in conparison e the nonesynbel
_:» v

group, showed s much greater esse in running 2 maze. Here
trials and move errors were necaessary for the none-gymbol
group 0 learn a maze. In meze HIT thev traveled three
or four, or even up te seven times ayound a civrcle before

o

-
I e Y T
LD DO0-871R00 3

o et the pstitern of the long-short pathwaye.

& chart plotting the pathwey through the maze on each

triel is perhaps the best way to compare the learning of

4

&

the symbel sund nonesynbol groups. The charts for tws
subjects on mage HII are included as being tvpical {See
Plates IX end ). It can be seen that the non-symbol group
does much more retracing. In both groups. subjects may getd
lost and wander excessively on & trial or so, but this is
more prevalent in the non-symbol group. Those suhjects
who Qo get lost, reirace, and wander excessively, show no
order of learning at 2ll, with the exgeption of the lasi
Junction.

The very last cholce was Iearned first of all, usually

within the first two trialsn. The Pirst cholce 2lso seenms
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Plate

Typical Diagram of Path in Learning
Maze HII for NoneSvmbol Subjects
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this is not so definmitelyw

=

iz it learned as soon. Insofar a8 there 1ls any ordey

lest Ju

> PE 3 e E: . .. A My ST pvT— g it D . 7%
te the lsarning, with the ezcepiion w%

ot
p

& Torwpmd

£t would appeay fronr such diasrans

However bthey do net show the definiite orderly progression

sne nisht expect,

Pable I sumnarizes the errors pey hlind for the

i6 L
— . .
Hon-Symbols
:{: .%-; . i 73 g 3% Q}h P Yl T332 Fir Wyl o ey e Yy &7
LENaR EA gfaga Lol ey AT | &5 Lt o el s
e T il © F & C £ &3 & "
KYSTREG ; 2 £ ¢ (& & w s

Symbols o -
Total 44 4% 46 38 49 37 4
AVETrasrs 3 3 3 & 3

number of times, with the possible szception-of the lasl
one. This lack of signiflicant differconce suggesis that each
part of the maze wses run over about the same amount before
1%t was learnad. ﬁnﬁ thus, even If a subject got loat and
wandered @x&@vﬂivﬁlyg he still learnsd something. This is
&l@QKQQQWﬁ in diagrarming. After an sspecislly long triel
spent in wandering, the nezxt trials show a decided drop

in errors. In sowe cases, almost the complets learning

wH 8 ﬁ@ﬁ@ on one such trial.

By dividing mame HII roughly Iinto guariters, and
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each guoticnt is of the tetel, we zet the percenia
pay guarter of toital error, es shown in Teble I1.
Table IX

Percentare ner Cuarder of Yotsl Irrop

ki o o % .
Fr i B e Ty T G et % R T
2.L80 Selns O 800%

Howevey

ed in each guarber of the

& el o o Y Al " W Tieve
there 13 & slisht tendency for the symbol group to show
o Yol

FeSisc ok

iy o T . W S B oy o g 1 ¢ y s gt Py o e E ENE.
Q6 LOE ORNer Nand., snovs an fifvfi’i%;iif{ﬁa@iﬁg BHMOLINT L LLRG

spent ner guariter from the end te the besinning.

in E&za HIII there is absocluteliy no order of learne-
ing shown, except for the last twran agein. The imporbtant
factor upon which the learning of this maze hinges, is
the concept of the seneral pattern, a series of long-
short pathways connected by common paths. Ohe subject,

(lio»13) , described it as “a river with 14ttle islands,

and one way around each island ig shorter than the other©,



lost, long Lefore

o, <5 - p =
nabtern and could

and, ag scon =8 they reslised

e

they wmere able fo

serlies of long-ghert pathwavs
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bae surs of ths throughs
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o zgo from Jjunction to junstion,

that the natierr wasg =2

connave the

both paths go the
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pair te peir.

Another gepara
the dis

Here also

Usually the idea of compevison

eurollary to this right awsy.

“a giepy in building this concent of

%

gonnecting comnen path fre

g, gt b 5 .
cevery of a

there iz & corollsry which comes

later or perheps not at ally that is, 4if ths left path

of tho aair

ieft into the common path, fer a right turn would go back.

Or viea versa, if

rath of a salr has besn ochosen,

then ths next turn must be right. {4) And lestly, finslly

comes the idea of compering the twoe pathe and teking the

shovrdey of

i3

the two. These steps do not alwavs come in




thig opder, but

egtions from typiesl subjeets showlng this concept develon-

ap

irial 1: &a&@aewﬁmﬁ@aﬂ@ four ?@?&%m and- twe 3%?%% BOW
try right¥=10g- % hproe, came back, wrong %%&i@%ﬁw&% Q=
"nope, g0 back w@ @%%@g %@?ﬁ%wggmﬁﬁﬁg @i@@l@ ﬁ@ gm@ﬁ

'ﬂ,wmﬁ@ﬁgmﬁmﬁg@ ’gﬁ - i ?i,

?29
by

w
% §
)
%!5%0
o
S feln faia

Trial 23 &ﬁg@mw re="gnother @k@i@@@mw@mﬁﬁ%@ﬁ@ 8YuUaPre,
&mﬁ €'y, those two 5%@& %%iﬁﬁ@ turn absolutely &?@ﬁﬁﬁg
éholce %@y@%&ﬁmQWm?ﬁm@@ see, came pight @aek% ‘sguare and
i Pa-darn %ﬁiﬁ@@ I ean't unferstand 18%-8%Cc..0Ps

rﬁ

" 2

5 -

o ] A m Tl i

<h e s $a FiX R A A e ﬁ% %
- o

the way through @ﬁm o lali %&a% h&%@%%&ﬁm@%@@ﬁagwa

552 Gk %

Trial A=Fnow 1311 %%ﬁ?@ te explore; took rights, now
take lefts and ses 1f 4 recognize any xigﬁsﬂ wliqetherets

PZ P ebiqetand '3 lines® mgaﬁa@ wall, take Ycastle’ to left¥-

g»ﬁe e to 3@%@@&% pl&ﬁ &nﬁ ‘3 é@%%’ '3 dote® is other
Qi&!; go 3@@”~3§ ‘that's sber@&v“~3 «28Coo v o

gund *%@%%*% f@@@* %wm% £0 same ﬁimQQ% which is

) mgﬁﬁﬁﬁy? g0 @mﬁm“mw%g“Q%&?% and G mw%g -¥gaayen stepsfe

¥ m“fﬁ%@g iﬁ 1819285000 coomparing For  Lefgthe .. B, |

Trial 13 A="lwill keep g@ing right until I Pind something
significant¥=elCeos0sBe "Thet’s funny, wonder 1f wandered
in eireles, don®t think so, sure 1%'s not the shoritest

N@é@;%ﬂ

Trial 2s A=now ey Jeft all the way this time and see



what 1t does¥-elC...0.Lx="1 remember this right cholce
from the first times, *right triangle' goes Co ths end,

I'11 follow through my plan and come baek to ses if gei
s B cmme e pe .

G e G EE Ey 2y s S0
Ll e el el 8280w le !

Fhom s F 8 L
PR e Oddey W@ !

Y

et the Piret lefi turs 1g ne good, L A :
?ig-c="8econd cholee from endy, left, ‘parallel lines and

perpendienlar®, go »ight from here out, try left and sse¥ -
208-0~Fuelll that paszage gets nowhers, 1.0., *ight and
laft both go the same point, think 2ight is shoriter, seeY-
19.-%it i3, much, to *sriangle’, know three sucesssive
right turns¥=19.0-LeLg “now we havelclover', go through
right, keep turiing Pight, come back right, mey be z eirels,
then find which cholece shortest®-18g 0~i72="0.k., thalt’s
eircle, eswre back 3@3@@@§5@»18§w@~”gat%a %xy it once more
%o makte sure which iz shortest¥-e¥C....works way back in
this fashion tv beginning...Gq.0=-"now another cholee-

L2g > rost of these eircies, elither cholee to 2 sommon

o

e
%
£

B e un e 2E e s e T Y eeef?
F em o LR R Sor W o g Gt i o o o

Fogl-®huh, 4id sam in, wondeyr what
wrong, no, Lry laft instesad of right®=1y-"huh, try this
nog-Fr.n-"huh, believe back at Pirst cholice again, went
this way¥~1z-"took right cholee firszt time, dead end, so
take other choleeW-ha-well, btry left here Ffirst, will be
third junction takenVehp-tthink whole thing is cirele,
make one more cheek@®-No_ n=-Tiust that one way, nistook way
baclk, cencel third left, makez it twe lefiz and a right,

Frand = 3. § ot $ 2% or T et o fo T 7 d ‘ 1 ; '

go Fu3s=REhis ig o whare I jJust lelt, his ©

F o & e 8§ 2y 04 3 e ’%‘?{ 1y 2
: 2 ¢ VLR }&;M}s -

S TFER UL AN g e Wamals o W Pk e 0 o @.}N%%%é%x s e e
why I°n doing any of this, haven’% found any place yet -
that makes any real sense, cirvele! if it is, it's the first
roal eirele Blind I'm sure of®=l;_a-Yiry other way“ -183.0-
"brings me back to staircase I rémember, go baek as I éig
before®-16g-"tried one way and it was a eirele blind, other
went o place I started Trom, zo back cancel heth“wi% -
never take opening into ﬁtairway again“«lﬁg»“new, ha
proven everything....this back 2o plases took, siairway,

80 bael out of whole thing¥-16g.0~"1'm confused, was here

a minute ago, not supposed o Be now according to plan,
tried both ways oul, neither any 2008 80"=8LC.....WOPKS
back wandering in a 2imilar manner, is trying to get out

of a 'big cirele’.soc.H="0h nol well, this can't remember
so night as well try 1t¥-153-010..0.8

Trial s A=ah=Yproved right wrong, dunno ghyt-ly-"gtard
from hereY-=27.0-%"this way to @@giﬂﬁiﬁﬁ”w&%w@m“yuﬁ e fealy e

“zo Back o other nlace nowP-li-¥this wse choice tooky-

% =O=TC00k 1eft o go other way this timeV-lr-%that whole

whning is bad; 1'm dask again, took left so take another

mggﬁ
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1€ I don't set Eﬁm&“m$gm%www t ¥ @higﬁm%? gw@ et right
%@@ﬁ%&% we baek hereo %m&iwﬁ ﬁ?? the ot m@ = gwggmﬁﬁm& -
ﬁ%ﬁ.&@@ﬁ&wz'@ fgwgﬁf 0= E R wes n o mimy : &l
1P $&&%§mw D wmE o o 5 5 :
'@-wma% @a?”m?%g gm””%@% wan W?@m&? @hvwanw&g waz here
a minute agoellg=! miﬁg "I egan alwavs get ont From hara,
so%elbe @mN@L$ ithat squive before, don't have to
worpy aboud that eholee, don’t go here”=LH3="noy
cheek this @m@”wﬁgmﬁﬁém%?h’ %ﬁ@QEQ% Tﬁ%? any belisw R N L It
"this isn®t what I set out to chesk @ Eﬁﬁéiﬁ 2208, 80V
172 @tﬁw letts this way came out so third is Little alrele,
@h@@k this right?=Ly=193=-"not too much helpy uh, %ry agal ﬁ“
&i%wﬁﬂﬁﬁ ?@% from ﬂﬁ%@ %y going right, should go @h@ﬂ% to
see which shortest in last choiee %@@%%wﬁlgm@wlﬁﬁmgmgﬁg

left¥=by~"now start Pron here, Iv11 iperiment o little
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rad trizls were ususlly necesszary to ped

thenselves. Isver
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HII 6gs 6g=-"%0ld cat gam@@%wﬁgmgwﬂaaxﬁwﬁﬁ@@ ancther
viscious eirvele, “triengle and €%; ‘triangle circle’y go

cout here at 0 V=0 _n="square-geribble’, that’'s nuwber....
number four, noe, nusnbser three%=Yi-"uh, third jJjunction,
Fourth, ‘cld-cat and parellel 1ines?egliCoscc-8

LGa="in wrong

; 5 i < i 1 M: siz “:,* - " 2 e ©
i=1% Ydouble sgusre’=lls.n-"‘double sguare’

- 2 A o / 22 8 Seow . . P 12 on v v gy, Bom [ 3§53 D BB

rayP=iog="° triangle and elover®, take ‘clover'=Lg="Tifteon
- r oy § 8 T e oon, <3 g L i r}::' e B om, = o A L % 5 N w2 s

steps, heyl, thatsz not wvhat I meant to cheek, where?d i

let me in?P=Lu.p="now, this the wayP=1Ps.5-"let me in at

r wm 7 £ 53 o5 g7 wrer byl B G 7 o 53 e om0y 5 B - §2
fgguare’ "=10s="here, nov which shorter?=ilg.G="ten stopsi-
¥ atens,

172-0=-Ynine steps, so, if came up to here a couple ©
50y shorter to go on down long path¥=18p.4°08CcccccB

Hon=Symbolg

E 5 X
Joot 1Y

HII 6gs 6Gg=“can go righit or lefit, go right =6g.3131=-"this

iz one of our 1ittlocccothis i8....my Lirst turning, so turn

left at this polntT=031j.5-Ysure, right hers go right =0631j.4-

“and here go right, and ﬁ&mg eorridor should be h@?@”uéigm)m
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