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THE EVALUATION OF PUNISHMENTS AMD REVARDS
IN LEARNING THE WAZE BY HUMANS

: Io INTRODUCTION
ho Problem

The general problem of this investigatieon n:a.s the .evalua~=
tion of reward and punishment for learning the masze by humans.
Specifically, we wish to test Thormdike’s (23) statement that
pleasaniness stamps in the right and unpleasantness stamps out the
wrongs and furthermore; to find oul what combiration of pleasant-
nese end vmpleasantness in relatiom to right and wrong movements or

" ghoices is the most effectiveo
Bo Summery of Relevant Literatw e

In reviéwing e small part of the vest emownt of material
on Learning == iimiting the reading somewhat to the Laws of Effect ==
ve mey mmtiw the geweralizations made by Thorndike in his line=
" drawing @xperiment es reviewed by Cason (%De His resulte scemed
to show that E°s saying “Right®™ and “Prong® at the proper time
fmproved §°s chances for success. It was thought that B% speaking
the worde "Right" produced the effects of satlalyingness, end the
word "Wrong® produced ammoyingnesso. We wish to tes‘l? this hypothesis

of Thorndike®s by a maze experiment and further to prove that there

is amough' evidence for the fact that cues ARE used to overthrow




Thorndike’s statement to the comtrary. Also that pleaswe is only
second to satisfection end parin followe ammoyence rather than vice=
vergee Rather it is our beiief that the pleasure=pain hypothesis
mugt give way to "Identifisbility™ altegethero The resulis of Viss
Trowbridge®s (11) line-drawing experiment show that a percentage of
succege for the correct® procedure was 54.8 while that for the
Rl procedure was 2206 This seemed to show that improvenent in
the line=drawing function is not particularly dependent upon the
wgatisfying® and “amnoying® effecte of the words "right® and “wrong"e
»Cuee® played the larger role, rether than pleasurs-pein effectse
Spencer and Bain, perhaps the originators of the law of
effect, overemphasized the importance of pleasures and paiﬁs-in human
learningo Ho Cason (24) states that "unpleasant feelings have & more
positive and imsistent chavacter and they play e more important role
in both ernimels and humans®. Casom, disprovinmg Thorndike’s pleasure-

pein theory by referring to investigatioms by Go Se Sn@ﬁdyzg anéd others,

"% told S the lemgth of the lime he had drawn as soom as possilble afier
he had finished drawing ite

1 g said ®right® as soon as possible after S drew the line if the lime
vas within 1/8 inch of e 3=inch lime. B said "wrong" in all other
cages. This procedure was the same as that used in Thorndike®s (24)o

2 Go Se Smoddy An experimemtel analysis of a case of trial and error
learning in the humen subject == Psycholo Momogoy vele 28, Neoo 124, 1929
®The sides that were DIFFICULT and UNPLEASANT were the sides vhere
TMPROVEMENT tood place, and the sides that were EASY and PLEASANT were
the sides where NO IMPROVEMENT WAS MADE. On those sides (of the ster) ooo
vhere every movement is follewed by e feeling of satisfyingness, practi-
celly mo improvement tekes place from the first circuit to the end of
practices

VI, G A MIAE I el w0 AL AN AL A N



further sayss ®In practically ell of these investigatlions, measures
were obtained of the efficiency of learning Flemsant and Usplessant
activities, and the averagee of the two groupe compared. The results :
ghow quite clmiy that the overlapping between the two groups of
measuree is much more significant thanm the slight and generally un=

reliable differences between the averageso®
* II. METHOD
Ao lMaterials

" o solve this problem we use & mae consisting of wire
ﬁhmad@@ on & smooth three=ply boerd, and having quite a simple
designo For es Hunter (28) seys “so far s distrubance by chance
factors during learning is concerned, the simpler the mase the more
dependable its data.® Husband (9) also states thatl his T-maze, some=
what similar to the design of the maze used im the present problem, was
most easy to learm, compared with three other mmzes of more ¢ifficult

design, ®o go his 8y F, and X patiernso

Figure 1o Maze L used for the finel test on all 8°%se
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The wire threaded on the board made it possible for 8% to
follow the maze by keeping & preferred finger om the wirse The mech=
enism was supplied with two number six dry cells and em inductiem coil
g0 that & could be shocked by E at any multiple choice with the press=
ing of & buttomo Runways along the true padh are of verious lengihs,
as are elso the side tracker, Bach choice on the mage has two or
three alternativesy right, left, or straight eheado :

In order to increase the reliability of the fimel resultis
the 8% were divided imto equal groups after having threaded a maze
of the same type but different in design from the one used fipally in
the investigationo This preliminary maze wae comstructed with strips
of cardboard, about onee_ofourth inch widey, on a piece of compo=board
(12% & 16°) and having e design as in figure 2, It is believed the
- design used minimized as much a&s possible any chamce for partial

learning transfer t¢ the final maze.

Figure 2. Design used for preliminary wazee




Bo Subjects

The seventy-cight solunteers from among the four classes,
graduate students, and professors of ;‘_or't Hays Kansas State College,
who offered themselves e&s §°s, showed en unusual interest im the
investigation merely as e psychological laboratory experiment, and
without any knowledge of the differemt methods or the informatiem
soughto From the first call es well as the second, those §° whose
scores were exceptienally high or low were discarded so that omly
gixty-eix were finally selected as 8°s for the finmal masze.

Ce lethods Empleyed

Tt should be noted thet although six different methods were
employed only three groups were equated at a time, therefore the reason
later for Pirst compering groups Ay B, and C with emch other, end theu,
Dy B, and F with each other before any of the latter groups are com=
pared with any of the formere

Following are the first three procedures employeds

Ao Accompeny errors with umpleasent experiemce —= ehocks om
the wrong choiceo Record errors, and where they were
made, emd the time consumed for each trisl. Subjest
must complete trials until one is made without e single
errore

Bo Accompany success with umpleasant experience == shocks

et the imstemt the right choice is made. Record

number of shocks and where they were giveme Subject




Co

Do

Bo

Fo

mist complete trisls until all the right moves are

mde on firet attewpt et every multiple choiceo

5

AANSIS . m i

Accompany success with pleasant experience, and or with

al .'_’_’qp‘.\.w_,_ ,
multiple unpleasant experience == saying "right®™ om right

A-«jﬁxf“‘

choice, end "wrong® plus a shock om wreémg choice.
No rewerd nor reproof with right or wrong moves. Same
records and repeats as aboveeo
Vrong moves accompanied with pleasentnesso State
wpight® in wrong moveso Make no comment im right
moveso. Same records and repeats as aboveo

Reward with right, but no reproof with wrong moves.

state "right® im right moves. Wake no comment in

wrong moves, Seme records and repeats as aboveo




TABLE I, Preliminery liaze Results

Subjects Total time Totel Errors Number of Trials

in seconds
HP=13 110 7 5
YK=9 150 : 2 2
HH=28 : 200 i3 é
US=34 255 13 5
Fif=31 385 14 6
CC=3 £05 18 6
CH=39 485 19 8
LW=7 500 22 8
LH=19 520 45 12
AH=4 : 550 26 6
PB=14 565 29 8
BH=18 600 30 7
GR=10 ‘ 600 19 ]
PE=21 605 31 8
BG-22 620 28 12
WK=36 675 16 6
FY¥=32 675 38 10
HS=5 690 £2 9
BR=37 690 36 i1
V=1 695 21 9
ME=12 700 48 13
IB=23 720 32 i3
ET=2 735 33 7
W8=35 780 432 15
MG-38 780 &5 14
BS=40 780 35 12
ET=15 790 56 15
MiT=25 840 41 12
D=1l 885 37 : 6
JE=8 290 58 15
Wi=28 1030 45 11
HR=29 1375 60 20
Total 20875 1024 311

Average 63206 8169 904




TARLE II, Preliminary Maze Results
(For Groups Dy By and F)

Subjects Total time Totel Errors Number of Trials

in seconds
K=41 §70 26 &
B=42 720 60 13
=43 1110 26 14
O=fi4 540 £0 9
S=45 945 33 0
K=46 1305 43 10
C=47 745 33 6
R=48 1100 33 . 6
G=49 630 21 &
B=50 720 40 10
P=51 300 7 2
F=52 1200 46 18 L
=53 570 38 5
C=54¢ 390 12 6
B=85 N 945 72 12
B=56 765 29 8
L=587 680 32 7
V=58 " 835 44 8
H=59 780 22 )
H=60 1005 58 10
8=61 730 23 )
R=632 720 28 4
B=83 13110 68 13 .
B=64& 270 ki 8 3
X=65 630 38 8
W66 10085 28 23
W=87 360 27 7
868 270 18 S
=69 1320 55 15
G=70 875 34 8
8§=T1 720 23 6
L=T2 640 37 8
V=78 330 ] 2
Totel 246325 1109 261
Average 746 02 3306 791




Do Grouping

The method by which each of these §%s were grouped to make
three groups (eleven $° in each group) from TABLE I and three groups
from TABLE II, was as followss From the upper end of the scores
(lcwest) the first score for method A; the secomd for By the third
far Gy the fourth for Gy the fifth for By the sixth for A, the seventh
for A, the eighth for By etco, eteo After a trial average and So Do
were celeoulated it vas decided to shuffle some of the scores around

to make more comparable averagee and So D'sy; since these were the two

factors used in egueting the groupse

(A
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TABLE IIX

(Showing Ay By and C Grouping from Preliminery Test Secores)

Group A (shock errors) Group B (shock Group C ("right® fer ]i
. gorrects) srrorsy “wrong" for \%

cerrects) e

1:

subjest  1st test  Subjest 1st test  Subject 1st test i
gcore _ goore 8C0re i;

_ ;

HP=13 110 seco VKR 150 seco  CC=3 405 sece i
WS=34& 358 ¢ HH=28 200 ® CH=39 465 © i
Fir=31 385 © AK=4 550 ® W=7 500 © < &
EG=23 620 ® GK=10 600 ® LH-19 520 ®
VK=36 675 ©® PE-31 605 © GY-33 525 ©
HS=5 690 © FY=32 675 © PB=14 565 © :
Vi=1 695 ™ BB=37 690 @ BH=18 600 = i
We=35 780 " 10-38 780 © MB=12 700 © ?J
BT=15 790 = BS=40 780 ® IB=223 720 © '
DN=11 885 © W25 840 © ET=3 735 ©®
JB=-8 990 ® WMi=26 1030 © HR=29 _13‘?5 - !
Totel 6875 ™ Total 6900 ® Totel 7110 ® !
Obto Ave 625 % Obto Ave 627023 Obto Ave €464 © ’
8o Do 238,8 ® 8o Do 240,5 ® Se¢ Do 24005 ® 8
|

:

T e T D
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TABLE IV
Showing Cy D, and B grouping from Preliminary Test Scores

on Basis of Time (Seconds)

Group D (no reward Group B (“right® for Group F (eright™ for

or punishment) , errove) corrects)
Subject Score  Subject Score Subject Score
B=64 270 8=68 270 P=51 300
C=54¢ 320 W=67 360 V=73 330
0=44 540 K=41 570 M=58 570
G=49 630 I=€5 630 L=72 640
L=57 680 G=70 675 R=62 720
B=80 720 B=43 720 8=T1 720
H=56 765 H=59 780 8§=61 730
$=45 945 W=58 825 C=47 743
W=66 1008 B=60 1005 B=8S 945
M43 1110 B=63 1110 R=4€ 1100
F=53 1200 F=69 1320 K=46 1305
Total 8255 8265 8805
Obto Avee 750045 78187 . 755
8o Do 282 292 275

Bo Procedure

Some six or seven days elapsed before each § was called im %o
perform individually, as before, the second and fipal masze (Pigo 1)e
Bach S was seated opposite E at a low table up;n which the maze was
placed, covered, of course, g6 that mo inspection could be made while
instructions were given. Bach 8, regerdless of the method used, wes
given the same imstruction as followss “You are to threed this masze
as quickly end as accurately as possible, having your eyes closed or

looking ewey from the maze, and using only ome finger tip inm fesling

TR T SRR o
kA e s S nt-a-:?g' e Ted




your weyo Should you experiemce ean wapleasant feeling you must decide
what t0 do about it without further questioning.® (Now uncovering the
peze end indicating merely the start and the finish, the § is told to)
®Close your eyésg or look aweyo, Ready. Begino®

Then the experimenter epplied the procedures of the method in
which the subject wase pia.@@& according te the foregoing explanationso
Tt would possibly be of interest to note the method of keeping records
of trials, errors, places or errory and time. A shest was made up om *
which were drawn fifteen reproductions of the maze, the size of Figo 1,
pumbered from ome to fifteen triels, and, as the masze was threaded, each
“mrong® was checked on the sketch at the point of errore Belew each
gketeh was room for time recordedo

Learning was completed at ome sitting. Backtracking was
counted as an errory although 8 was inf@med of his mistekeo, When the
method called for the use of shocks the B epplied seme et the instant
the finger movement indicated the choice was madeo There was no und=
formity as to the effect the shock produced on each 8o This could have
been remedied had the Whipple Pressure-Pain Balance been usedo o
epeciel finger was designated to be used, mor were the other fingers
bandeged to avoid any feeling aheado The duretion of each session was
from tem to thirty minutes, the intervals between trisls five to tem
seconds, and the number of trials three to twentyo The responses were
recorded om & sheot ebout 9% x 14%, having fifteen reproductions of the
neze so that each error could be irdicated by E instantly by placing @

dot et e similar location im the diagrem

12



Following are the results of the second mazes
TABLE V
Group A (Shock Errors)

Subject Total Time Total Errors Noo of Trials
Seco

ET=15 330 & 2
HP=13 390 3 8
HS<5 480 23 7
VK=36 540 1L 6
EG=22 585 24 8
F§=31 585 18 9
Dh=21 705 . 26- 8
V=1 740 16 5
JE=8 900 &7 15
}8=34 930 18 6
W8=385 990 33 10
Totals 7279 223 79
Obto Ave’so 652027 20027 7.18
So Do 221,56 11,98 3,38
@ (AVO) 66,795 3061 1,02

Group B (Shock corrects)

MG=38 450 9 3
MW=25 630 12 &
PE-21 705 11 6
AFi=4 750 22 7
BS=40 765 6 3
HH-28 785 13 T
BB=37 765 16 1
=26 9795 26 8
K=9 1080 19 8
GK=10 1215 36 10
Fi=32 1230 19 7
Totals 9330 189 75
Obto Av's 848,18 1718 6082
Se Do 23704 8038 205
& (Avo) 71057 2022 oT5
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TABLE V (Continued)

Group C ("right® for errors, “wrong® for corrects)

Subjact Total Time Total Errors Noo of Trials
Seco >
LH=19 390 3 3
T8=23 420 15 6
PB=14 510 15 7
CC=3 630 28 11
CH=39 785 13 e
Li=7 780 11 4
BT=2 780 37 12
cY=33 200 4 3
BH=18 1035 21 11
MBE=12 1140 15 8
HR=29 1185 19 11
Totals 8535 18l 8L
Obto AV'8o 775091 16045 7036
So Do 261,43 9038 3021
& (Avo) 78082 2083 -4
TABLE VI

Comparisons between the Ay By and C groups

Basis Basis Bazis
Total Time Total Brrors Prials

B (shock corrects) minus A 195,921 3,09 0,36
o (diff,) B=A 97,90 4,23 1,27
B (shock corrects) minus C 72,27 0,73 | 0,54
6’(diffo) B=C 103,31 4,58 1,40
C (Rright errors) Ls.ua a 123064 3.83 0,18

("wrong® corrects)
¢ (aiffs) C=A 106046 3660 1,23
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III. RESULTS

Ao Methods Ay B, and € Compared

Wle see that from the difference in totel time betweeon the
obtained averaged of méthods A (shock errors) and C (Wright"'for erIrors,
syrong®™ for corr@etsj the subjects of method G took om the average
993,54 seconds longer to thread the maze successfully, But from the
¢ (di£f,) of the two methods we £ind thet there is no reliable differ—
ence, since the standard error of the obtained difference is 103,31
seconds whers it should have been only one=third as much as the differ-
ence hetween the obtained aversges to show any significanﬁ differences

between methods A and C when considering Total Time to learm sache BY

their cosfficient of reliability ( D_ ;, or 102y wo find from :
(@’ (diffo)

standard calculations that there are 88 chances in 100 that method A

15 superior to method Co 1In comparing B (shock corrects) and C ("right®
for ervors, “wrong® for corrects), the actual difference in total time
vetween the obtained averages (72027 seconds) is less tham their &
(a4ff.) which is 106046 seconds. This shows that these two methods are
also not significantly differento But in comparing A (shock OrYors)
with B (shock corrects) we find that the cosfficient of reliability
shows a fairly d@pendabla differencs of 97 chances in 100 that method A

is superior to method B when considering Total Time taken to learm.




Furthermore when making similar inspections in comparison of

total ervors and trials we find no reliabls difference between the thrse
methods employed, the o (d1iff.) in each case being greater than the
difference betwesn tﬁe obtained averages. Therefore neither one of
these methods is more effective thén the other on basis of number of

errors or trials.




Now an inspection of check shests indicates that most errors
were nade, and the most time was consumed in the firet trial, there-

fore we have constructed s teble showing total time and total ervors

Bo

Methods £, By and C compared
(after first trial)

after the first trials

TABLE VII

Showing Total Time and Errors

After the First Trial

group A (ehock errors)

Subject Total Time Total Errors
After 1t Trial After lst Trial

ET=15 180 seconds 0
HP=13 210 seconds 1
H8=5 360 o 18
BK=36 360 5 7
BG=22 - 435 b 17
Fi=31 480 " 17
Di=11 600 o 18

Vi=1 470 " 3
JR=8 765 " &4
1S-34 660 w 12
We=35 a0 " 28
Totals 5330 " 173

Obto Ave . 484,54 ™ 15,72
Se Do 79 o 3047
& (avo) 1,08

53096
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TABLE VII (continued)
Group B (shock corrects)
Subject Total Time Total Errors
After 1lst Trial After 1st Trial

HG=38 240 seconds 3

M=2% + 330 w 8

PE=22 390 » 7

AH=4 480 - 17

BS=40 2359 " 1

HH-28 495 i 10

BB=37 585 " 13

Ni=26 645 " 19

VK=9 780 - 15

GK=20 975 o 31

FY=32 780 @ 13
Totals 5995 . 137

Qbto Avo 541,36 ™ 12645

S0 Do 225 " 2038

(o il (&Vo) 670,83 » T2

Group C ("right® for errors, “wrong"” for corrects)

LH=19 240 seconds 1

IB=23 315 w 11

PB=14 290 ® 12

cC=3 540 » 23

CH=39 555 " 11

Lw=7 540 i 8

ET=2 630 ” 34

GY=33 540 " 2

BH-18 765 - 15

ME=12 900 s 12

HR=29 915 . 18
Totals 6230 " 145

Obto Ave 566036 13,18

8o Do 221065 ™ 2098

o (av.) 66,82 * 0090




TABLE VIIX

Comparison between the A, By and C Groups

Using data after first trial

Basis Basis
Total Time Total Errors
B (shock corrects) minus A (shock 56082 =2627
errors) -
o (diff.) B=A 86,09 1,27
B (shock corrects) minus G ("right® =25,00 2054
for errors, "wrong" for corrects)

¢ (3iff,) B=C 8588 1,38

6 (®right® for errors ) minus A 81.82 0,73
wyrong® for corrects) (shock errors)

¢ (diff,) C=A 24,70 1,15

The most evident conclusiors from these results ave that method
B (shock corrects) shows not only‘practiéal equal advantages with the
other two methods, but that in point of errors after first trisl there
is an outstanding superiority of method (B) over A (shock errors). And

when we investigate the coefficient of reliability g D g Or
o (iffo)

2,57 we £ind that there are 99,5 chances in 100 that method B (shock

corrects) is superior to method A (shock errors)e

Co Methods D, By and F compared

We should expect some degree of correlation of an individual’s

Pirst maze record with the second maze results, Tables IT and IIZ. A
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study of the figures in these two tables did not warrant the calcula=
tion of a coefficient of correlatiom.

It was thought that ths poor corrslaiions betwean the
individual results of the foregoing wes due to lack of similarity of
materisls of which the mazes were comstructeds So to bring conditions
more favorable to cbteining & correlation between preliminary end final
meze resulis B constructed e wire maze as illustrated below for the

. preliminary runs to be used in the subsequent iuvesiigatlone of the

next three procedurese

Fgure 3. Prelinminary waze used in second group of procedures
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To each subject was read the same instructions as heretofore
indicated before he beganm the threading of the second mage. Now we
have the results of the second maze as performed by groups D (me re-
wards or punishment), B ("right® for errors), and F ("right® for cor-

rects)s

TABLE IX
Individual Achievements of Groups Dy B, and F in the Fimal laze

Group D (mo reward or punishment)

Subjeet Total Time Total Errors No. of Trials 3,31

in sece
B=64% 555 22 4
C=54 405 10 4
0=44 465 30 (]
G=49 270 14 3
1-57 480 30 7
B=50 1200 36 8
H=56 840 22 6
8=45 375 20 8
=66 810 37 8
M=43 780 34 10
P=52 1260 35 13
Totals 7440 280 7
Obte Av'so 676036 26036 7
So Do 3175 8042 28073

é’(aﬂé) 95,75 2054 0,82
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TABLE IX (continued)

Group B (“right” for errors)

Subject - Total Time Total Errors Noo of Trials 3031
in seco

$-68 . 630 17 4
W87 420 15 4
K4l 420 5 3
1-65 825 30 7
6=70 570 14 6
B4 300 16 8
Y=59 1200 12 11
W58 750 32 8
H=60 585 19 8
B<63 570 25 9
F=69 1080 24 10
Totals 7350 224 78
Obto AV'Se 668,18 19 Tol
So Do 213 5,096 2,33
& (avo) 64030 1,54 0067

Group F (“right® for corrects)

P=51 660 & &
V=73 4320 2 3
H=53 o 540 1 &
L=72 690 21 6
R=62 690 22 8
S=T1 720 16 )
§=61 435 16 5
©=47 360 11 7
B=55 660 - 22 11
R=48 360 11 7
K=46 690 18 7
Totals 6225 152 65
Obto Av'se 566 13082 5091
So Do 13502 5028 1,90
e (avo.) 40,78 1,595 0657
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TABLE X

Comparisons between the D, E, and F groups

Basis Basis Basis
Total Time Total Errors Trials

D (no rewards or punishments) minus E 8,18 . 7036 0,10
("right™ for errors)
6 (diff.) D=E 115032 2097 1,06
D (no rewards or punishments) minus F 11036 12,54 1,09
(*right® for corrects)
& (diff.) D=F 104,07 3,00 1000
E (®right® for Brrors) minus P (“right® 102,18 5018 1,19
for corvects)

¢ (diff.) B-F - 76,607 2021 0,88

Again studying the comparisons, TABLE IX, we note that the &
(aiff.) in total time and in trials of methods D (no rewards or punishe
ment) and E ("right® for errors), == also for methods D and F (“right®
for corrects) == show no reliable difference in the methods. However,
when considering D and E on the basis of total errors there is guite a
significant difference in favor of method E (®right® for errors) for
the obtained difPerence (D=B), near three times the & (diff.), approaches
absolute reliability. That means there were less errors made when
verbally rewarding for making the wrong move than wh@n neglecting to

punish or reward for making right or wrong moveso

When comparing results for methods F (“right™ for corrects)
with B (“right® for errors) we find a measurable difference in time,
errors, and trials, moreso in point of errors, but in all three cases

decidedly in favor of Fo Another significant difference in methods

e ————————————




was shown by comparing D (mo rewards or punishment) with F (“right®

for corrects) on the hasis of total errorse Their differences in
obtained averages of 1254 is over four times the o= (diff,) of 3,00,
which means that the difference in favor of F is absolutely reliable

when considering total number of errors made before renching successo

Do Methods Dy; By and F compared
(after first trial)

TABLE XI

Showing total times and errors in Groups Dy E; end F
after first trisl

croup D (no rewerd or punishment)

Subject Potal tiuwe (in seconds) Total Brrors
aefter first trial after first trisl

B=64 435 14
C=54 300 7
0=t 345 _ 24
(=49 165 10
L=57 380 26
B=50 1020 30
H=5¢ 600 15
S=45 : 250 14
Y=E6E 650 32
V=43 735 30
=52 10680 30
Totals 6050 235
Obto AVe 550 - 21.26
So Do 252 8073
a (&?9) ’76 3063




i, s st v g e 80y e i LA D A A ) s S e e Wt AL de Ll ot ss e i P lite St TR o
o A 0 A N ) (0000 S i LRSI L T L St W N R R W R bt S S A a gl »,‘f-{:-f?_'-nra’u‘-': B O LR Y RN

28

TABLE XI
(continued)

Group B ("right® for errors)

Subject Total time (in seconds) Total Errors
after first Ji'::r’ial after Pfirst trial
S=68 510 9
W=67 240 8
K=41 180 2
I=65 705 22
G=T0 450 9
P=42 210 12
=59 1000 10
W=58 430 ° 25
H=60 £65 15
B=63 450 18
F=69 200 17
Totale 5540 147
Obte Ave 4?892 130,26
So Do 187 4,97
¢ (ave) 56030 1,50

Group F (®right® for corrects)

P=51 390 2
V=73 210 1
=53 : 420 10
L=72 480 13
R=62 570 17
S=71 480 9
S=61 345 14
C=47 210 8
B=55 570 17
R=48 | 285 g : 7
K=46 555 13
Potals 4510 109
Obto Avo %10900 10o00
*8s Dy 126065 4,28
e (avo) 3801 1,29




Consistent with the plan of studying the resulis of procedures .

(4), (B)s and (0)s; we here elso show results after the first trisl, and

a table of caﬁparison of these resulfs immediately followinge

TABLE XIX
Comparisons between methods Dy By, and F after firet trial

LY

'Basis Basis
Total Time Total Frrove

D (no rewards or punishment) T1.9 T 8,00
minue B (®right® for errore) .
o (34Ff,) DB 94,48 2,03
D (no rewards or punighment) 140,00 11,36 .
minue P ("right® for corrects)
Oﬂ(diffo)- D=F 84,98 2082
B ("right® for eérrors) | 68,20 3,36
minus P ("right® for correcte)
o~ (3iff,) B-F 67095 197

The obteined difference hetween the average and the o= (diff,)
of D (no reward or punishment) and B ("right" for errors) on basis of
errore after the first trial show a significant difference and a co=
effic;ent of reliability of 99 cases og} of 100 in favor of By bul
method ¥ (“right® for corrects) again shows superiority to either D
or E with a coefficient of relisbility of 100 out of 100 chances { in

point of errors); which of course ie not unexpectedo




TABLE NO. XIXX

pata for

All Groups

(AfTer first erial)
Total times Trials to learn Total errors Totel times Total errors
Avo SoDo Avo SoDo Avo SoDo Avo SoDo Avo SoDo
7 Group A |652 ssco| 321 7-18 | 3,38 U 20027 | 1198 3| 484 ssed 179 glﬁe% _ 3047
L Group B (848 ™ | 237 6082 | 205 737,18 | 8038 ¢} 541 ¥ | 225 9 12045 | 2038
¥ Group C |776 261 736 | 8021 ). 16_045 9,38 (1566 ® | 221 313,18 | 2098
4 Group D |676 ® | 317 7,00 | 2073 L 26,36 | 8042 4| 550 * | 252 ;21636 | 8073
2 Group B |668 * | 213 7.0 | 2023 419,00 | 5010 2| 477 © | 187 113036 | 4097
, Group P [566 © | 135 5,91 | 1,90 |/ 13.82 | 5028 i 410 © | 126 ‘foooo 4,28
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Bs Comparison of 2ll giz meth

The next Tive tabler shov a coxparieon of the siz methods
A4 sach cikher. This comparison vas considered fsasille siwse all
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TABLE NO. XIV

Comparing the six methods on basis of total time

FT.=Ten s

— i = ’: ° '—: o ’: “:
- . o = s & & -
€ L) @y 2] € 7] By
-4 B 3| s Sle 5|° 3 | afs
= © of #| «| ® bl #] @| ® | #| al ® bl ¢| ©| b b| =
F ("right® for corrects)
minus
A (shock errors) minus 86| 78 |1.10| 86
B (%right® for errors) 102| 76 |1.34] 91 15:.% 93{ 01656
minus
D (no reward or punishment){110]|104 [1.06| 85| 241{117| o21|58 | 8.2 115| 07|53
minus '
C (*right for errors 210| 88 [2031 | 99 124 |103|1.2 )88 108 |102|1.7 |96 | 100| 124| -8 |79
»grong” for corrects) ‘
minus
B (shock corrects) minus 202 | 82 |3.44 P00 D96 | 98|2.0 P8 P8O 96 11,9 |97 | 172| 120 |1.4 |93 | 72 |106 | «67 |74

* Chances in 100 that difference is greater than zero
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TABLE NOo XV
Comparing the six methods om basis of total errors i
E e e :;ﬁﬁ:iza — —————
* $| I < | e | e ¢ | e
& & &4 % & @y @4 & e
ol ord ol oed o o A | Al
< | Ale = | ale B <l A & 5
al ©f| © bl #| ]| b b| #| & | © bl ¥ | «| b b| g
F ("right® for corrects) o ¥
minus g.
¢ (right® for errors 26| 32| o82| 79
wyrong® for corrects) ¢
minug
B (shock cowec‘ta) minus 304|26(168 90 oT| 36 2 | 58
E ("right® for errore) mimus| 502|202|203 | 99 | 206| 3.2| o8| 79 1.8] 2.6 -7 | 76
A (shock errors) minus 605|400]1.6 | 95 3084406 o8| 80| 30d|402| o7 | T7 103 3.0| o4 | 66
D (?IO reward or p‘imishment) 12,8(3,0|402 [100 | 909 3.8| 206 | 99 | 902| 863 208 99| 704|3:0]205 | 99 | 601|404 | 1o 91
pinus

# Ghances im 100 that difference is greater then zero




TABLE NO. XVI
Comparing the six methods on basis of trials

] = e f’: o _ = ;;;

[ o |l o | fes o | oo e | [l o | e %
' & &4 % ey & % & G z
Rl 3|aE 3 |af2 3|42 2| a8

= b bl #| m| © bl #| & b bl #| & © o] «| < ® bl & ﬁ

F ("right® for eorrects) %
minus ¥

B (shock corrects) minus 091 .94 09?183 %

Eg D (no reward or punishment)rlel 1,0 | 1.1 | 86 olﬂJlel 1.6 | 56 E
| B ("right® for errors)  |1.2| o8¢ 1.4 |91 osz 1,0 o28| 62| 10|12 | <10 56 |
minus -

s

A (shock errors) minus 163 | 262 | 101 | 86 | 036 102] o028| 62| 018]163 | 014 | 56 | 008102 | c07| 53

@

¢ (*right™for errors 15| 102 | 1023 | 90 | 054] 202| o448 | 67| 036|168 | 628 | 62 | 026|1cd | 019 | 57 | o018 104 012 |SS :
“wrong® for corrects) ' : 5

minus ;

“ Chancee in 100 that differemce is greater than zero
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TABLE NO. XVII

Comparing the six methods on basis of time (efter first trisl) s

e e 5y A i L

TRORR D e

D
& (diff,

D
o= (diff,

e (diffo)
& (aiff.)
D

e(diff,

e (aige,)

& (aife,)
D

& (diffo

& (8iff.)

& (diff,

P ("right® for corrects) mix;us
E ("right® for errors) minué eaﬂ 68 |1 85
& (shock errors) minus 75| 66 |1.1 |87 | 608|78 | o1 |54
B (shock corrects) minus 131| 78 |1.7 (96 |63 |88 | o6 |T4| 57| 86 | oT | T4

T T T T T T T T s, S i e LT bl il s i

D (no rewerd or punishment) 141l 85 11,7 |es (72 |ea | .8 |77 | 65| 98 | o7 | 76| 806|109 .09|5¢
minug : 4

ERR SO W e

C (®right® for errors 156l 77 |1.6 |92 |88 |87 |1, |84| &2| 8 | -9 | 83|25, | 9§ .26|60 | 16{10L| .16 | 56

wrong® for correctss ]
minus

T

LR,

* Chences in 100 that differemce is greater than zere
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_ TABLE WNO. XVIIX
Comparing the six methods onm basis of total errors (after first trial)

— v o~ . ~~ ~ —~
RS 3| s S| g s | ks gl I
al 19 s 3 8 e 4l 8 2| ™ el I e
| ® ol 4| m| © b] #| o o b|#|aa| b b| « | «| ® b| =
F ("right® for corrects) minus
B (shock corrects) minus 205]1e5 |17 | 95
C (“right® for errors minus|3.2|1c6 |20 | 98| 073 1o2| 67| T4
"yrong® for corvects)
B (right® for errors) minus |3e4|200 |17 | 96 | 091 1o7| 055 Ti| <18/ 1.8 010 | 3¢
A (shoeck errors) minus 57| L7 | 304 RLOO EoS 103266 | 99]|265 | 104|108 96| 204 1.8 | 1.3| 20
D (210 rewards or miamn‘t} 1104|208 | 401 OO [8o2 | 267|303 100|802 | 258|209 100| 8,0] 3.0 | 206 99 59] 208 2.0 |98
minus

“ Chances in 100 that difference is greater than zeroo
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IV, CONCLUSIONS

Ao Outstending resulis

The most evident conclusions on basic of time, errors, and
number of trials were that method B (shock corrects) wherein unpleas=
ent experience accompanied success, ghowed up decidedly superior te
method Dy wherein no reward or punishﬁant wae givene Furthermore B
(shosk correcte) onm basis of time after first trial showed equal
adventages with & (shock errors) and G ("right® for errors and wrong"
for correcta)o. Furthermore, on basis of triale and errora after first
trialy, A (shock erroraj and C ("right® for errors end ®erong® for -
corrects) show outstending inferiority right along with D (no reward or
punighment)o And, furthermore, method E, errors accompanying pleasant-
ness, on all bases except number of trials, was supericr to D, wherein
neither reward nor reproof eccompanied right or wrong movese. Summarise=
ing the foregoing we may say'tyax a learner has ihe-aama guccess when
punished for the right as when ;ﬁnished for the wrong, but that one nay
teke lezs time learning when punished for the right rvather then for the
wrongo Most of the results in our inveatig&tion shew that nc one method
is sigrificantly superior to the others, save that method D is decidedly
inferior, which shows that THERE IS NO MORE EFFECTIVE LEARNING THEN
PUNISHED FOR THE WRONG AS WHENW PUNISHED FCR THE RIGHT. The subjects
evidently recalled the unpleasant experience or the response to the
vnpleasant stimuli as well as he did the pleasant. This is'significant
in view of the fact that Thorndike (28) states thatl pleasantness stamps

in the right and unplessantness staups out the wronge




Bo Interpretation of resulis

Before going to the question of interpretation we shall
mention one other investigationo Tolman, Hall, Bretnall, in their
punch=board® maze, (25) have, in attempling to disprove Thorndike’s
(2) Law of Effect, found e few resulis similar to thoge of the pre-
sent researcho In that experiment the combination of stimuli including
the shock retarded the learning. Likewise, we can poimt to the F
group and say that since it had no shock it could learn unhindered.

But what about groups C; Dy end E, having no shocks, being decidedly
inferior to group B vherein § was shocked on every right move? That
then is opposing evidence to Tolmanm, Hall, Bretnall (85) who claim the
ghock a digrupting stimulus and then launch their Law of Disrupticne
Marion Eo Bunmch (16) elso found that the shock decreased verisbilily

in the number of trials, time to learn, and total errors, and lese-

ened the number of trisls by fifty per cemt, the time to learm by thirty
per cent, and the number of errors by thirty per cento Likewisey

Crafte and Gilvert (27) im referring to shock says “Such punishment

is vsually an incentive; a motivating conditiono"




Group A was shocked for choosing the wrong path and it learned

gooner than did group Gy who was merely told "right™ for going in the
cu1=deaaac_a;d “wrongﬁ for choosing the right petho The shock was
quite & punishment, but instead of a ‘disruptor®, it acted as &
motivetors (27) when iqterpreted rightly. Then the fact that group By
shocked in every right path, learned faster than did group A, shocked
only in cul=de-sacs, may be interpreted as follows: The shock for B
was more vivid because it received more shocks, anticipating pein at
every right movey it therefore eimply proved to be & more effective
stimulus resulting in e motivetion, In that point, theny; we agree with
Thorndike (21) that to tell § when he is right (our method B) aide
learning more than to tell § when he is wrong (our method A)e But we
do not agree with Thorndike when the latter states that pein is synon=
ymous with avoidance of the wrong, end that pleasure is synonymous with
attraction to the right. This hypothesis may then be stateds The
response following & etimulus or motivetion does not depend on the KIND
of stimulus nor even its VIVIDNESS, but on its INTERFRETATION or IDENTI-
FICATION, whether it be punishment for doing the right as well as for
doing the wrong,-or reward for doing thé wrong as well as for doing the

righ‘t )

With the feeling that this dissertation is not presented 2s
final thought on the matter nor the resulis as found to be. conclusively
interpreted it is hoped that further investigation may yield even more

beneficiel resultec

3 wguch punisghment (shock) is usuelly an incentive, & motiveting
conditione™
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