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AN ATION OF PERIODS OF B DEVELOPMENT
IN LEA CURVES

Review of Litersture

Many investigators in the field of learning heve dissovered plateaus
and "breathing phau"l in curves of learning. Baaing conclusions on intro-
spective and objective data, at tempts have been made to explain the existence
of these psculiar and salient periods during which thare is no measuredle
improvement .

Historicslly oldest of the major works are the studies of Bryan and
Harter ocn telegraphic language in 1895-96., For the purpose of the present
paper several facts from these studies mey be pointed cut. All of their re~
sults show a long flat curve extending from sbout the tenth to the twenty-
£if4h wesk on the reteiving ourve., There are in addition mincr plateaus or
"breathing places,” each one rfollowed by relatively repid improvement. The
sending ocurve, however, differs from the redeiving curve in the faet that
there is no plateau in the sarlisr part of its course, and then, after the
early rapid rise, n gradual leveling-off to the point of maximum efficiency.

Bryan and Harter attempt to explain the curve on the basis of the order
of the leaming habits. "A plateau in the curve means thet the lower order
habits are approaching their maximum dsvelopment, btut are not yet sufficiemtly
automatio to leave the attention free to atteck the higher-order habits, The
length of the platesu is & measure of the diffioulty of makipg the lowerw
order habits surficlently autmtio.'z

1, Following Boek this term will be used o distingulsh short pericds of
arvest fron the longer pleteaus,

2, Bryen and Harter, "Studies on the Telographic Languege. The Acquisition
of a Hiererchy of Habite.” Pasyech. Rev, Yol., VI, p. 357.
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They 4o not mean, however, thet thers is somplete separation of one order of
habdits fron another for "the experience of operators agree in showing that
from an early p.ﬂot letser, word, and higher habdits make gains simultenscus-
1y, but not oqmny.'s Swift cantradiots this atatement with the assertion
that "There is no evidense furmished by this investigetion of a special time
for the formetion of *higher habits,* or assoeiation gronna.'4 Bock mekes

a sintlerly contredictory statemant. "The lower order-habits were perfected
in and through the formation of the higher, as a further development of the
higher wes dependent upon the final perfection of the lower,"  This lack of
agresment leaves o rather confusing situstion.

The early ascent in the tslegraphic curves of Bryen and Harter is par-
$ially expleined on the basie that as the aotusl learning of the letters is
relatively simple the learner can each week give more and more attention to
the acquisition of sylladles snd worda. As there is a large number of words
%0 be learned little time esn bs given t0 each word, and the receiving rate
is correspondingly slow, Thus we have & plateau, The authors essert that
pletesus are not necessery in ell forms of learning, tut are integral parts
of receiving curves of the telegraphic languege, When the aubjest masters
the vocabulary he is ready for a new forwaerd spurt. A platesu then is lerge-
ly a phase of = subjestive or paycho-physioal process in which lower unit
habits are being coordinated into higher unit habits, To some extent at
least, the plateau is inhersnt in the learning progesa.

An investigation mede by Leuba tends to substantiete this concliusion

that the plateau is inhersnt in the learning process, e states "Even though

3. E—m l‘dﬁir"r’ OPs & tv. Pe 5‘5:6.

4. Swifrt, "Studies in tiso sychology snd Physiology of Skill.,” Am, J), of
Payeh, Voll XIV, p. 201

8. Book, "The Peyshology of Skill." University of Montana Publications in
Payehology. Bul, No. 53, p. 88,
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the seversl psycheephysiological prodessea involved in learning Yo write
Gemen soript, wdsr the eonditions of this experiment, should eppear in a
asfinite order of suscession, they 4o not reach complete maturity before the
next cns becomss possible. On the contrary, several of them grow together,
and, before they have desm fully perfected the naxt cnes are elready in opera-
t:lw." Although he fully eappreciates the interdependence of the veriocus
phases of & learning prooess it is alear from his work that eny plateau is an
inherent factor in a learning curve.

To test snother assertion msde by Bryan and Harter to the effeot that the
platesu was somnected with the degres of oocmplexity of the task, Patson attemp-
ted to bdreak down 2 learning prodlem into its elements and then investipgate
eash alement ssparately. He hoped to throw new light on the problem. He 180-
lated the fectors involved in bdall tossing and constructed curves for the dowi~
opmant of each factor separetely. A difficulty apperent at once and cne recog-
niged by Batson is the virtus]l impossibility of separating any one factor
olearly from another, He bdelisved, bhowever, that the problem oculd be droken
into its simple sensori-motor reactions, His first investigation involved the
fustore affeoting the learning process simultaneously. In the second set, the
work was reduced to its simplest form and only a relatively sensori-motor reao-~
tion ws required, In the third part he studied the effect of seversl factors
soting in asusoession,

In regard to the plateau Batson felt Justified in drewing the following
sconclusions, "There is no evidence to show thet they ever ocsur in learning
prooesses where there is only a single sssoeiation involved. They may or may
Bot ocour in & complex learning process. IJf the fectors involved are of sush

€. Leube, "An Rrperimest im Leamning o Make Kand Movements,® Psyohologioal
m. V. m' P. MQ
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4.

& mture s$hat they smst de improved together or if She subject is able %0 ate
send to them ss a whole, there will be no platesu. If, however, the nature
of the work is suek that the factors must ba attended to in succession or if
the subjest gives his atteuntion to the seperate faotors, ms such, there will
be »htnn.'v A fow yoars later Book concluded similarly that in simple forms
of lsarning where only ons or two simple associations are to be formed, no
platesu will appear. FHe went further ¢o ssy that even in oases of cauplex
work it is possidble so to direst and eontrol effort thet they will not appear,

His work showed, t00, that the causes of "breathing places” were irregular
lapses in spontanecus attention and effort. "A number of influsnces esting to
decrenss the lesrning enthusisam will scon produce a marked lapse of attention
and eoffort, the effeots of which regularly sooumalate until broken wp by fresh
incentives to effort, These lapses are almost entirely respomsibie for the
*breathing places’."

Batson's results showed no ple temns when the subject was dirested to con-
oantrate his attention on one or the other phase of the game, He further oom-
Plicated the task, and platesus cocurred with those subjests who geve their
attention to the depsrate fastors of the sask, but not with those sudbjects
who tried to make pregress in all the parts simultaneously. This of course did
not aliminate the possibility thet plateaus were inherent rather then due to
e consmtration of sttention on one part of the task, tut it showed to some
sxtent that the more complicated the tesk, the more ehance tlere was for a
plateau.

We have aonsidarable evidence that plateaus may not nesesserily be inher-

ant in the learning process, Xven those investigators who heve reached this

iy

V. Bataon, "Aoquisition of Skill,” Payoh, Mon, V. 21, po .
8& m. _02_; °it0' Po 139.
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sonslusion have found eonsistent platesus only in particular kinds of learming
and then exseptions would often osemr. It seams possible, then, that we may
look to the smotional factors as a clus to the canse of periods of arrested
davelopuent,

The neurest parallel to Bryan and Herter's curves are those in reading
shorthand notes, Swift's curves show no initial repid rise followsd dY &
plateau. The form of the ourve is constantly upward from beginning to end.
From this investigation Swift conchded that the plateaus must be explained
on some other besis than the fect that there is a hierarchy of habits deing
formed during these periods, Wiatever arrests oocurred could be accounted for
on the ground of emotional factors.

Switt's explamnation of the plateau differs from that of Bryan end Herter.
He found in all of his inweatigations that objective factors played a leading
roles in the determination of platesus, FPhysioal efficieney, for example, waes
very importent but & high degres of euphoris 4id not gusrentes ean advance in
soore. In fact, at no time sould the subjeot tall in advanee how well he would
do. All advances required effort, but too mmch effort mey cause & lose, Swift
goes on to say that "this lack of energy, due to waning intervst, probebly has
more to 4o with deleying the learmer's progress and making ‘plateauvs' than any-
thing else. (me cennot eascape a dead level in uninteresting work and after the
enthusiesn thet novelty stirs ms spent itself this interest is dulled end
«fTfort slackens. This 18 a potent ocmuse of the long dreary period of no proge
ress in learning to speak & moderr langusge or to play upon & musisel instru-
memt "’ He also states that “when there is continued arrests of progress its
suffieient cmuse in the writer's opinion, is to be found in the emotional
9, Swift, op. oit., p. M8,
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6.

Tactors of luniu."m Swift disagrees with the hierurchical explsnation.
As one assosistion is teing formed the other is Geveloping. “There is olearly
ns ssparation of periods in which lower and higher order hadits are tomod."n
In a later investigation with Schuyler, Swift tempers this criginel stand
t0 some oxtent dut continmues to emphasize the emotional fastors as ceuses of
the platenu. In thie imwestigation of typewriting he found no long platesu
but meny short bdreathing places. He cites two dauses for these. “Considered
from the standpoint of autometimetion, they are resting pleces. The learner
bas overshot his permanaent power and must wmit until autommtization is pexfec-
$ed. They are slso due to a slump in nnthusuan"lz It is of interest to note
aleo that & repatition of the experimmmt on telegraphy revealed a eimilar curve
without & plateau,
The importanes of objective faotors in learning was not entirely overlooked
by Brysn snd Herter, We find this statement: "The learmner enjoys the practice
of unding; but feels practice in receiving to be painful and fatiguing drudg-

m."m As will be recelled thers is no platesu in the sending cwrve snd s

very dlistinot one in the receiving curve.

|- 790
[-~15¢
120

ik

j—y00

| g0 _

g0 Slewest Man Line Fote

|—7e .
|-¢o eccrving
50
¥
| 20
20
)

Lefers per Mmufe

Fram - Bryen and Harter
pych, Rev. X3, (899, Piso

7 4 12 76 z0 v ” 32 1o
1 1 “rl 1 L 1 i }
CeNs af FPractice

10, Swift, op. 6it., p. 287,

1l. Ibid.

12, Swift and 8ehuyler, "The Learning Process," Paych. Bul., Vol, 4, p. 308,
13+ Brysn apd Harter, op. oit., p. 31.
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7.

The suspicion must mecessarily follow, then, thet the drudgery in reteiv~
ing yrectise is an important factor in pleteau formstion since there is no
platesu in sending curves, the prectice of which is scmewhat pleasent., Pryan
and Harter failed to 4iscuss this point,

Another esrly investigator, Johnson (18968) writes that "if the subjeet
sould be induced to sustain the esams ettention 8ay by day, there would de no

phm.'“

He aleo indicated that he 414 not believe that platesus were a
nsoessary part of the development. Additional evidense 1s found in the facst
that plateaus can be governed by the proper control of objestive fastors,
Only two of the curves developed by Book show definite platesus although all
c¢ases revesled "breathing places™ whioh 414 not come et corresponding pericds
of sdvancensnt. Both of the plateaus, howsver, did ocame et the same periods
of advancmment. The ssuse of the ®breathing places” was the irresuler lepses
in spontanecus attention snd effort. "A number of influences ecting to de-
oreass the learning enthusissm will soon produce a marked lapse in sttention
and effort the effects of which regulerly scoummlste until broken up by fresh
insentives to effort, These lapses are almost entirely responeible for the

*breathing pleces? ."15

According to Wheeler, however, lack of attention,
lowered interest and the like are symptoms of poor distribution of stimulation
end incentives and are not causative faotors,

M. Drury 8nish'® sums up all the possible causes of periods of arrested
development with the phrase "Difficulties of coordination. The extent of the
Platesu is determined by undue sttention to any one component or by oscillation
of attention or by comsoious effort to coordinate, The subjeet is just as apt
12, Joknson, Journal of Genetic Peychology, 1987, V. B4, p. 118,

15, Mk. 22. m.. po_MQ

16, M. Dyury Smith, "Periods of Arrested Progress in the Acquisition of Skill.%
British J1, of Psych,, V. 21. Do la
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te experience a platemu by giving undue attention to any one phase as by giv-
ing an insufficient smount of attention. To coordinate properly the various
elments is the key to the }olin:Lnation of learning ocurys platesus. We have
further sudstantiating facts for this stand from Batecn who attempted to iso-
late the higher-level habits., His findings showed that unless the individusl
eould properly integrate the elemental proscessies (esch of whish procesded at
an scseleration supsrior to that obteinable in learning a complex whole) he
would experience platesus of varying lengths.

Cleveland in a lengthy investigstion in the psycholozy of chess found
that the emotionesl accompaniment is sn important fasctor in the chess player's
devalopment as in other sorts of acqaisitton.m

Ve can state by way of summary that there seem to be two possible sources
of causes of periocds of arrested learning. First, 1t may de due to & factor in-
herent in the lsarning process as Brysan and Harter end others cleim., Second,
it may be due to sub jective and objestive factors, such as leck of attention,
rnisdirected sattention, fatigue, ete. There is conasidersable ewidence to support
either view, Some workers mlso ¢laim that the plateeu is & result of a come

bination of the two factors.

1¥. Cleveland, "The Psychology of Chess.” ARer. Ji. of Payoh, Vol. ig,
PP. 270-308.
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The Present Investigation

A. Statement of Prodblem

The present investigation attempts . to answer the following questions:

1. To find the effest of a long continuous pracstice period on plat-
eaus in learning to toss balls. This was a repetition of the work of Batson
and Swift exeept that longsr periods Of practioce were used. Where these
men allowed only ten trials per day, the subjeets of this investigation
were allowed periocds renging from 30 minutes to three hours or a range of
10 to 300 practiee triala. Subject H's first praetiee trial was for 3 con~-
tinucus hours followed by shorter periods of 1 hour each. Subject L's first
practice was for two hours followed by ome~hour periods., Subject J.B's
periods were all of one hour. Subjest M repeated the experiment with 10
practice trials per day.

2. To stuldy the effeot of different types of material in non-motor
learning.

3. To find from the guantitative data if there is any regularity

of the appearance of pleatesus or "breathing places.”

B. Procedure
The investigation may be conveniently divided into two parts; (1) motor
learning, (2) ideasional learning. These will be discussed in their order.
(I)e Motor Learning
In the present study motor learning will be understood to mean learning
to toss and cateh two balls using only one hend. The purpose of this experi-
ment was to determine whether and to what extent different lengths of prac-

tioe periods and the distridbution of short rest periods may be correlated
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10.

with plateaus.

Fowr undergraduate psychology students and one graduate student ascted
as sudjeots for thie prodlem. The task was to toss and eatoh two white
balls using only onme hand. Esch ball weighed 55 grams with a diameter of
64 mm. A high-oeilinged suditorium stage was used for preactioce which al-
lowed ample room for nofing about, The subject faced a gray wall with a
bank of stage lights above and dehind him. The conditions were thus nearly
ideal.

The subject tossed for 10 minutes and then rested five minutes. XEach
of the sudbjests' xnit;nl practise po:iodsvaricd from one to three hours,
and the number of trials was divided into groups of ten each for the pure
pose of seoring. The suceeeding prestice periods averaged about ome hour
in lengsh. KNotes were made regarding the progress with especial attention
t0 eny sudden changes of method of tossing. The same procedure held for all
subjests. Any introspedtive ccmments by the subjects were also recorded,

For purpose of comparison subjeet ¥ learned to toss three balls with
$wo hands. This was incidental to the main body of the experiment. Sub-
Jeot A haa played much besketball and same baseball in eddition to being a

vgood track man. He bhas also played some tennig but had never before attempt-
ed to juggle two balls, He remarked previcus to the beginning of the experi-
rent that he had always wanted to learn to juggle and felt that this was &
good time %o asquire the skill. He worked steadily and consistently through-
out the experiment.

Subject J was also a star high school basketball and footdall player. He
has oseasionally tossed two balls in play but has never learned to juggle.

He manifested great interest throughout the experiment.,
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Subjest B had no intersst in athletiss of any sort end had seldom
partisipated to any extent in athletie contests. He was ambidextercus
snd preferred the left hand for the experiment,

Subjeéts R and M had eonsiderable interest in athleties but purely
from a reercational etandpoint. Neither had ever attempted to juggle balls
although doth played tennis, desedball eand basketball. The trials of sub-
joét X were interrupted at trial 24 by e broken finger but were resumed

six weeks later with little loss.

OGlote: Two minor shanges from the Swift set-up were made, The balls used

by Swift varied as much as 5 grems and were muoh heavier (125 g.). The
smell differense in weight may not change the results but any difference

in the weight of the objeets complicates the prodlem as was found dy Batson.)
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Tabdle Ia
SO0RES POR SURYECTS IN TOSSING BALLS
Two Balls

(Firet oclumn {s the raw gseore. Second ¢olumn is smoothed score.)

Trial Subjeet's Scores
No. Ee e A e 2
1. 8.1 1.9 1.9 2.0 1,7 1.4 1.2 1.2 3.4
2. 1.7 8.7 2.2 2.1 2,5 2,3 1.2 1.2 2.9
8. 1.7 1.8 2.3 3a.1 8.8 2,7 1.3 1.3 3.3
4. 1.1 l.4 1.8 2,0 3.8 2.9 1l.4 1.6 3.6
- 1.8 1.5 1.8 2.1 2.9 2.8 2.0 1.9 4.4
é. 2.0 1.8 3.6 2.3 2,5 3.2 2.5 2.8 4.3
7. 2,0 2.2 2.6 2.8 3.2 2,9 3.0 2.8 4.6
8, 2.6 3.9 2.5 2.4 3.0 4,9 3.0 3.2 5.7
9. 1.3 1.6 2.2 2.1 3.5 3.5 3.3 2.8 5.8
10, 1.0 1.3 1.6 1.9 4.0 3.6 1.8 3.3 S.4
11, 1.6 1.9 1.9 1.7 3.2 3.4 4.8 3.5 5.5
18, 3.1 2,% 1.6 2,1 3¢l 3.7 4.3 4.7 6.1
13, 2.9 3.3 2.7 2.4 4.9 4,2 5.4 5,1 6.7
14. 3.9 3.2 2.9 8.7 4.7 4.5 5.7 6.1 8.0
15. 2.7 3.2 3.1 3.5 4.0 4.6 7.3 8.7 7.7
16, 3.1 2.8 4.4 4.8 5.1 5.2 7.8 7,8 7.0
17. 2.6 2.8 8.8 6.0 6.4 6.6 8.4 8,0 7.0
18. 1.9 2,6 6.8 &.6 6.4 9.2 8.5 7.7 8.7
19. 3.9 2.3 6.3 7.2 1l1.7 12,6 6.3 8.8 7.6
20. 2.2 2,9 8.4 7.9 17,7 12,3 11.6 10,0 8.9
21. 2.3 2.3 8.9 8.7 7.4 15,8 11.8 14,2 8.6
22, 2.3 2.4 8.8 10.1 22.4 21.8 14.2 14.2 10.8
23, 86 2,5 12.4 11.9 35.7 26.8 16.7 16.8 8.8
2‘. 807 8.8 1‘05 . 15.8 38.5 52.8 1905 17-3 807
28, 3.1 3.2 14.6 14,8 39,9 40.1 15.8 16.6 8.4
260 307 3-5 1‘.5 19.‘ 5709 55-‘ 1‘05 16o3 10.4
av. 3.6 3.6 29.0 27.1 6B.3 69,4 18,6 17.8 11.1
28, 3.4 3.7 38,0 38.0 8.0 49,8 20,7 21.4 1ll.2
29. 4.2 3.7 48,0 82,0 24.9 23.1 1ll.4
30. 3.5 4,1 &69%.0 68.3 23.6 25.4 10.6
3l. 4.5 3.8 87.0 73.8 27.6 28,2 11.3
32. 3.8 4.4 33,5 29.1 13.4
33. 5.2 4.6 26.2 27.9 13.9
5‘0 500 5.1 2‘.0 27.2 15.9
as. 5.0 3.1 3l.4 29.7 £5.4
36, 5.2 4.6 33.8 40.3 25.0
37, 3.5 4.2 45.6 48.3 27.2
38. 3.8 3.6 65.7 58.2 3l.4
39. 3.5 4.0 63,2 74.6 30.5
40, 4.7 4.2 94.8 88,2 25.8
41. 4.4 4,3 106,5 100.6 28,5
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(Pirst column is the raw seore.

Trisl
Ho.

4,
43,
“.
45,
46,
a7,
48,
49.
50.
sl.
58,
53.
54.
55.
56.
57,
58.
59.
60.
61.
62,
83,
64,
65.
66,
a7,
88,
69,
70.
71.

SCORRS FOR SUBJECTS IN TOSSBING BALLS

A

3.8
4.9
3.9
4.1
3.5
3.6
4.0
3.9
4.5
5.1
7.6
7.4

Table Id

Two Balls

Subjest's Scores
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14.

Tabdle II.
SOORES IN TO0S3ING BALLS
Three Balls

(First column 18 the rew score. Sesond column is the smoothed seors.)

Trial Number Subjest's Seore.
1. 1 l
2. 1.1 1.3
3. 1.8 1.6
4. 2.2 2.2
5. 2.9 2.5
6. 2.4 2.5
7 3] 2,9
8- ’ ‘00 : 209
9. 2.3 3.6

10. 4.2 4.1
11. 5.8 S.4
12. 8.3 6.7
13‘ 8.1 ?.5
14, 8.2 8.4
15, 8.9 9.3
16. 10.8 11.0
17, 13.3 13.6
18. 16.3 14.9
19. 15.3 16.1
20, 16.9 17.4
21. 20.2 20.9
28. 25.8 2408
23. 26,5 28,8
24. 33.2 28,7
25, 26.3 27,9
as. 3¢.2 .7
27, 42.6 45.1
28. 48,6 47.1
89. 50.2 56.9
0. 72.1 60.2
31. $8.3 73.9
32, 88.4 79.6
33. 92.0 84.6
34. 73.4 84.8
35. 89,0 86,1
36. 95.9 29.1
37. 112,4 69.4
38.
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15.

a. Results end Discussion - Motor Learning

On Table I will be found the compiled results of the subdbjeste in this
experiment. The smoothed figures heve also been included.

The ourves shown on Figs. la and 1b have two charaeteristics common in
all five ocurves; the long plateau at the beginning end the eharp rise toward
the end, Individual diffsrences show up merkedly. The length of the platean
ranged all the way from 210 practioce trials in curve I to 810 in eurve V.,
The other plateaus were found somewhere within this range. The important
faot, however, is that every curve shown has e distinct plateau through the
early practice periocds,

If we analyze the acores on Tables 1:,%} and II we discover another
interesting fact. That is, that there are distinet "dreathing places” with-
in the longer plateau. In H's scores, for example, there are short peridds
of no advancement. The first period extends from trials 1 through 12, the
gecond period from 13 through 29, the third from 30 through 851, the fourth
from 52 through 61. The results seam to indicate thot these resting places
are periods of coordinsting new movements for another advance forward since
in no case does the subjeet fall dack for eny extended time to a seore lower
than the average of the last resting place. In individual cases the sud-
jeet 414 drop back to & lowsr scors dbut he quickly increased his score above
the last resting-place average. For example, the average scores of subject
H for the twelve trials of the first minor resting-place was 1,9; for the seo~
ond the seore was 2.9; for the third it wes 4.2 and for the last the score
went up to 5.5, Thus, although each period shows no gain within itself, the
average score is beyond that of the last resting place. This holdas true in

the other eurves as well,
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16.

From the introspsstions of ths sudbjests we find another factor which
gave spoeisl trouble in all subjeets. This was in the method of tossing
the balls; that 1s, whether it is most effeotive to toss the balls in & oir-
cular fashion in a plane parallsl to the bdody (right to left) or in a pleme
perpendisular to the body (front to back). When the subjeet fipally mastered
ons or the other his soores went up rapidly. Two of the subjects adopted
the front-to-~beck method while the other three used the right-to-left
Rethod.

The diffigulties paramount to the final mastery of the most satisfaot-
ory tossing method were shown &lso in the objective records. A count was
kept of all the eollisions, and it was found that as the scores inoreased
the number of collisions decreesed. Towards the end of the experiment the
subjects rarely lost a high seore due to collisions.

Subjeet H's initial practice was for three consecutive hours followed
by four one-hour practice periods. The plateau extended over & total of 610
practices which was much beyond thet of any other subject. The long three-
hour deginning practice period seemed to have no different effect from the
usual ten-trial praoctice period. The curve iz typical in that the plateau
extended over a long period and was followed by a sudden rapid rise. The
subjeoct was uneble to continue beyond an average of 20 catches., However,
his consistently high scores towards the end were evidence thet he had risen
from the platesu.

Subjest J had a two-hour initiel period followed by three one-hour ses-
sions. His is a more normal ourve in so far as the number of practisce periods
is conssrned. The ourve in sll respects is typical.

Subjects H and R bad five onc-hour practice periods and the surves again

are typical, although R took nearly twice as many practice srials as did X,
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Subject M preacticed only 10 %0 15 minutes each day which has been the
usual practice time in other investigetions. The conditions otherwise were
$he same. The typiocesl curve is found in this case elso. When the two-ball
performance was mastered M began work immediately on three balls using both
hands, The gurve this time shows a much more rapid rise from the very short
plateau. The lack of a longer plateau is probadly due to transfer from prev-
ious prectice. From the subject's introspecticns it sappears that the only
difficulty involved was proper coordination of the left hand in passing the
bdalls to0 the right hand for the throw-up. Th§ coordination was quickly made
and progress was rapid from that point.

An analysis of these curves reveals the typieal curve in 2ll cases for
tossing balls., Our problem was to discover the effact on the curve of differ-
ent lengths of praotice. These curves tend to show that the length of praoc-
tice has little effect on.tho pleteaun of the curve., We note, however, that
ourves H and J improved muech more rapidly than M or R who took the usual
practice period of 10 trials per dey., This should bs e valid comparison
sinse previous training in athletics determines to a large extent the length
of the surve and since the three subjects are more or less athletically in-

.clinod.la In subject E.H. we note & much different situstion. He not only
took nesrly double the number of practice trisls of II,J, and ¥ but even then
failed to make very rapid improvement at the end. It must also be noted
that he had no interest in athletics. If we cen eliminate this curve on the
grounds that the extreme length of the curve was due to leck of transfer

from previous muscular gkills and use only osurves H,J, and ¥ for comparison,

18, (Note: This is not an apriorl essumption for Swift's results show this.
In analysing his subject-sketches and compsring their athletic skills
with their learning curve, in every ocase the shortest learning periods
are ellied to the athletically inolined,)
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we find that apparently the length of practice periods does have some effect
on the length of time required for mastery of the skill if other factors are
relatively equal,

For our purposes, however, we note that 11 the curves including that of
EH have a long plateau, This plateau covers about 70% of the total practice
time and this is relatively constant in sll the curves,

These results tend to show that, all other things being equal, the shorte
er the daily practice period the longer the platean, As far as the writer can
discover no one has previcusly investigzted this phase of the problem, If
monotony end loss of interest are factors in the plateau, them the sontrol
of these faefors by completing the practice as quickly as possible should
tend to reduce the length of the plateau, Such does not sesm to be the case,
eince the plateaus are of the usual duration although at no time wae there

any apparent lack of inierest on the part of the subjects,
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{t1.) 1ldestional Learning

lMost of the investigations so far made have involved motor learning or
motor skills of ons kind or another. For example, telegraphy, tossing dalls,
typewriting, walking a tight rope, adapting eye reflex to stimuli, throwing
shot into s tumbler are of the motor type. Ideational learning has deen
scmewhat neglested, especielly as far es quantitative results are sonserned.
Two suoh studies, however, have been mede, namely, Swift's study of learning
the Russian language (1 ecase) and his study of shorthand (1 case).

This part of the present iavestigation includes two series of experi-
mentst (1) eonsisting of tenm lists of 15 words each (see Fig., 2); (2) fif-
teen lists of three different leagths, namely, 10, 13, and 18 words respec-
tively (see Fig. 4). The objest of the two series of experiments was to see
whether different degrees of difficulty of similar learning meterial had
any influense on the ogourrence of plateaus, i.e., whether the plateau is

inherent in the learning process.

(1) Series I.

Seventeen subjeots took part in this projsct. The subjeets worked elone
or in pairs although there was no cmmpetition in the latter situztion since
neither subjeet knew his scores. The subjeet was given a list of words and
et the signal "go" was allowed to study the list for 15 seconds aftsr which
tims he would immediately turm to the next list ard s0 on through the sntire
ten lists. He was then given & blank sheet of pzper ruled into 10 columns
{see Fig. 3) on which ha was to record tte words from mermory in the seme
order in whioh they appenred in the lists. In addition he was instructed to

put each solumn in proper order; that ig, list I in column I, 1lis%t II in
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20,

oolumn IX, ete. PFive ninutes were allowed for recording.

In sooring, eash column in the right order was given 4 points. TFor
example, if the words of list I eppeared in oolumn I, four points were al-
lowed. If this same group appesared in column three or four or any other
eolumn and no other group preceded it, the score would still be four points.
Ir, however, the subjeet recorded the words of 1list II in column I and the
words of 1list I in any other column, the list I would be considered out of
order and would receive no points. In this ease list II wounld rsceive four
points since no other ocolumn preeedes it,

The words were scored similarly. One point wes awarded if the word
were in the correct column regardless of order, Xo soore, if the word were
in & wrong column, An additional point was given for correset order. This
was the more difficult part of the seoring. By referring to list III we oan
dsmonstrate the point (Fig. 8). If the subject recorded all 15 words as
they ajpoar in the 1list bis score would be 30 or two points for sach word.
If he should put 'pioneer' after 'Indian', the latter would regeive two
points while 'pioneer' would receive only one point. Again if the order
were ‘'Indian', ‘pioneer', ‘'soout', 'musket', the word 'Indian' would get
two points, 'pioneer' one point, 'scout’ two points, 'musket' two points,
The score for the paper is the total of all points. The highest possible
gcors was 450,

An introspeetive report was made by each subjest following the trial,

The ourve of both the raw scors and the smoothed curve appear in Fig.5.

{2) Series II.
In series II ten sudbjects participated in the experiment. The eondi-

tions were the same for this as in series I with the exception that the number
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of columas to be memorized was inoreased to 15 and the columns were of thres
different lengths, 18, 13, 10 words, respectively. The lisis were arranged
in random order as shown on Fig. 4. The length of the exposurs of ezgh

1ist was governed by the number of words in the list., Lists of 18 words

had 18 seconds, those of 13 words had 13 seconds, those of 10 words hed 10
socondes. The recording procedure was the same as in I but 10 minutes were

ellowsd. The scoring was identical with I,
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1.
2.
3.

5.
6.
7.

9.
10.
11.
ig.
13.
i4.
is.

I,
theater )
direator 2.
sast Se
rehearsal 4.
stage B.
propexrty 6.
agtor 7.
makeup 8.
eurtain 9.
sesne 10.
lights 11.
sgreen 12 °
usher 13.
program 14.
audience 195,
vI.
fraternity 1.
sorority 2,
Greek 3.
rushee 4.
Pledge 5.
h’ 11 "Mk 6 .
infation 7.
rituel B.
active 9.
brother 10.
house 11.
party 12.
fireside 13,
3idberia 14.
alumni 15.

Tig. 2

1ist of words used in Series I
of sestion I of non-motor learning.

11,

Lindberg
aviation
ug.n

St. lLouis
eirplens
Atlantic
Paris
fame
Yorrow
child
kidnep
ladder
Hauptmen
guildy
Jersey

Vi1,

army

gun
parade
band
flag
drill
officer
khaki
shell
bettalion
bombard
target

e ommand
ermietice
Perahing

2.
3.

5.
6.
7
8.
9'
10.
1.
12,
13.
14,
15.

l.
8.
S
4.
Se
6.
7-
8.
9.
10,
il.
12,
13.
14,
15,

III.

pionser
wagon
Indian
soout
hardship
powder
nusket
soonaskin
Dalisade
governor
Boone
pinto
oxen
Oregon
danjo

VIII,

west
soyote
cowboy
corral
rodeo
lasso
steerx
pony
spurs
roundup
wagon
bandana
calf
brand
ranch

Iv. v’
1. food 1, villege
2. sugar 2, ypoliesman
3. salt 3. are-light
4. bread 4., marshall
5. butter 5. mayor
6., corn 6. politics
7. atarch 7. fireman
8. oandy 8. taxes
9. meet 9. streets
10. milk 10. treasurer
11. gravy 1l. mail-man
12, carrots 12, money
13. potatoes 13. jail
14. flour 14, court-house
15. pees 15. curfew
IX. X
l. universe 1. ehureh
2. mars 2, God
3. eclipse 3. hymn
4, moon 4, collection
$. saturn 5. bazaar
8. milky-way 6. preacher
7. sun 7. Easter
8., jupiter 8. pew
9. sun-spot 9. choir
10. stratosphere 10. Bible
1l. poles 1l. palpit
12, equator 12. Sunday
13. infinity 13. sermon
14, plenet 14. rector
15, astronomer 15, communion
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Fig. 3

Form of Blank fcr Recording Series I - llon-moter learning
(Note: Five more columns added for reccrding Series II)

23.
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3.
4.
8.
é.
7.
8,
9.
10,

12,
13.
14,
18,
16,
17,
ie,

1.
2.
Je
4.
S,
8.
7.
8.
9
10.

O

pioneer
fndian
seout
musket
palisade
pinto
Oregon
banjo
oxsn
goyote
cowboy
corral
rodeo
lasso
steer
roundup
brand
raneb

v.

sugar
sals
bread
butser
eorn
stargh
candy
meat
ailk
fruis

1.
8.
Se
4.
5.
6.
1‘

9.
10,

1.
2.

4.
S,

7.
8.
9.
10,
11.

13.
14.
15.
18,
17.
i8.

Lists of Words Used in Hon-motor
ieerning Experiment -~ Series II

iI.

franec
yen
WRRINGA
note
oheck
schilling

bullion
draft
lira

VI.

aviation
Lindberg
"ie"

8¢, Louis
monoplane
ogean
Peris
fame
Norrow
child
kidnap
ranscm
Jafsie
laddeyr
Hauptman
guilty
Jersey
England

Yig. 4o

2.
3
4.

é.
7.

9.
10,
11.
12,
13.

1.
2.
Se
4.
S.
6.
7.
8.
8.
10.
1.
12,
13.

II1IX.

dostor
ambulange
nurse
medicine
draggist
operation
surgeon
dentist
hospital
eclinie
interne
specialist
X~Yay

VIiI.

camera
shutter
lens

film
negative
photographs
print
developer
hellows
focus
tripod
exposure
portrait

1.
2.
3o
4.
5.
6.
7.
8.
9.
10,
1.
iz,
13.

1.
2,
Se
*'
5.
6.
7.
8.

10,
11.
1z,
13'
14,
18,
16.
17.
18,

Iv.

snow
hail
dew
frost
sleet
1ce
meisture
rain
fog
¢loud
lightning
thunder
erystals

Viil.

fraternity
aorority
greek
rushweek
rushee
study table
interfraternity
pledge
hell-wepk
initiation
ritual
active
brother
house
party
firenide
Sibveria
alumni
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2.
Se
4.

é.
7.
8.
9.
10.

1.
2.
e
4.
5.
6.
7.
8.
9.
10,

IX.

zine
bress

bdronze
copper
lead
iron
meroury
quartz
alumintm
radium

XII1I.

music
start
bar

note
rhythm
flat
sharp
piteh
vibration
time

2,
Se
4.
5.
6,
7.

9.
10,

1.
2,
Se

8.
6.
7.
8.
2.
10,
11,
12,
13.
14.
15,
16.
17.
18,

Lists of Wordas Used in Non-Motor
Learning Experiment - Series IIX

X,
lever

palley
wheel
axle
Plans
wedge
sorew
goer
incline
eylinder

XIv,

church
God

hymn
cclleotion
bazaar
preacher
pew

shoir
Bible
pulpit
sermon
Sunday
comnunion
bishop
lent
Racter
gospel
seot

1.
Be
3.
‘.
5.
6.
?.
8.
9.
10.
1l.
1z,
13.

X1, XII.

theatre 1, jewsls

diresctor 2. diamond

cast 3. rudy

rehearsal 4. sapphire

stage 5. emerald

yroperty 6. topax

aotor 7. garnet

make-up 8. jade

curtain 9. pearl

soene 10, Jet

lights 11l. opal

usher 12, turquoise

program 13, agate
14, onyx
15, sunstene
16. moonstone
17. goldplate
180 8ilver

Xxv,

paychology

stimulns

response

attention

perception

leerning

thinking

emosion

motivation

recall

resognition

nemory

imagination
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{(a) Results and Discussion
Logloally-Related Words
Series 1
In the first series in which all cclumns were of the same length and
digtioulty, we find only two curves with definite periods of arrested devel-
opment. Curves 8 {MOF) and 13 (LH) give us two rasther distinot periods to-
wards the end of the problem. The introspections of these subjesctp at the
time, however, give us the reason for the lack of further improvemeant. In
8 the subject reported that he did not feel well but s this was the last
triel of the experiment he deoided to finieh it out that day. In curve 13,
thes sudject hed just completed an examination and was much disturbed by the
fagt that he had not done well. These introspestions seem %0 be a suffio-
fent answer to the existence of the plateau.
In several other czses, introspections revealed disturbing situations
but the subjects were able to overoome the diestractions and make some improve-

_n.nt.

Series II

The rasults in Series II are similar to the resulis in Series I. No
plateaus were found in any ease and the smooth S-type curve was typiocal.

L8 will be recelled, the columns were of varying lengths to show the
effect of length om the curve. Separate curves were made of coluwmns of
different lengths. Columne I, VI, VIII, XII, XIV, (all of 18 words) were
compered with II, Vv, IX, X, XIII, (all of 10 words), smd III, IV, VI, XI,
XV, (all of 13 words). The individusl curves show no plateaus and in generel

follow the trend of the subject's total-soore curve,
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Table IIla
IDEATIONAL LEARNING
Soores for logically related words

(Baw saore in first column. Smoothed scors in second.)

Curve I. Curve 1IX, Curvs IIX., Curve IV.
(B.7.) (F.C.) (B.B.) {(M.0.)
82 - 111 51 - 65 185 -~ 159 38 - 69

140 « 139 128 ~ 114 194 - 181 100 - 9%

195 -~ 177- 176 - 153 225 ~ £09 156 - 145

198 - 207 167 - 179 £10 - 222 180 - 178

831 - 211 202 - 179 231 - 239 188 - 198

207 - 225 167 - 194 277 - 258 225 - 825

238 - 228 212 - 201 266 - 279 263 - 247

258 - 858 225 - 218 295 - 289 254 - 262

279 -~ 283 218 - 230 306 ~ 300 269 - 266

313 - 301 248 - 233 299 - 306 874 - 282

3l -~ %8 244 ~ 248 312 - 310 304 - 300

330 ~ 326 251 - 3256 319 - 314 322 ~ 315

337 - 336 272 - 267 310 - 319 218 - 3235

340 ~ 339 278 - 276 329 - 385 334 - 333

340 ~ 340 278 - 278 333 - 332 348 - 347

3680 - 350

Curve V., Curve VI, Gurve VII. Curve VIII. Curve IX.
(w,B.) (B.7.) (H.T.) (K.0.F.) (Vv.D,)
73 - 94 40 - 70 116 - 137 117 - 154 102 -~ 135

118 - 117 100 - 98 158 - 162 191 - 177 169 - 173

162 - 134 155 - 145 213 -~ 194 224 ~ 210 244 - E15

12¢ ~ 156 180 - 173 211 - 223 215 - 238 233 - 258

182 - 173 185 - 197 244 ~ 231 269 - 258 298 -~ 284

213 - 196 286 - 225 246 - 241 291 - 280 331 - 310

193 -~ 217 263 - 248 234 - 250 280 -~ 292 311 - 322

245 - 238 254 - 262 272 - 260 304 - 305 333 - 3297

268 - 246 266 ~ 264 £74¢ - 278 3% - 308 337 -~ 336

824 ~ 355 2370 - 279 282 - 281 286 - 314 338 - 337

272 - 266 200 - 294 288 - 282 322 - 314

301 - 287 221 - 313 277 - 282 330 - 331

289 - 504 318 ~ 323 S11 -~ 328

323 -~ 315 330 - 331 335 - 329

327 - 325 345 - 341 340 - 337

348 - 346

*Phe smoothed score is secured by toking t.e aversge

of three consecutive scores.

scores the everuge of only two is used.

For tne Pirst sni last
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Table IIXb.
Ideational Learning

Soores for Logloally Related Words.

(Cont'd.)

Curve X. Curve X1, Curve XII. Curve XIII.
(8.H.) {D.E.) (F.T.) (L.H.)
1l¢ - 151 95 ~ 124 48 - &7 83 - 92
188 -~ 174 154 -~ 149 88 - 75 122 - 180
220 - 205 200 - 172 90 - 92 195 - 172
208 - 224 16% - 188 99 - 99 189 - 21%
247 - 238 301 -« 203 110 - 108 262 -~ 248
261 - 259 243 -~ 223 116 ~ 104 276 - 278
270 « 271 224 - 237 96 ~ 121 287 - 293
202 - 283 245 - 248 151 - 138 317 - 308
297 - 289 270 - 259 159 -« 181 321 - 317

263 - 378 144 -~ 165 312 - 381
294 -~ 285 192 -~ 176 331 - 319
299 - 296 181 -« 195 313 - 327
203 - 187 338 - 329
337 ~ 338
Curve IV, Curve XV. Curve XVI. Curve XVII.
(G.M,) (x.5.) (V.W.) (S.G.)

39 - 81 % - 94 51 - 86 76 - 94
133 - 106 113 - 122 122 - 118 113 - 117
137 - 133 176 - 142 181 - 146 161 - 147
130 - 182 137 - 167 155 - 146 166 - 178
180 - 173 188 - 174 183 - 178 208 -~ 208
220 - x01 198 - 203 207 - 198 242 « 241
203 - 219 282 - 208 208 - 213 258 - 287
233 - 237 803 -~ 2828 226 - 233 273 - 271
274 ~ 253 250 - 338 867 - 248 256 - 257
243 - 255 243 -~ 263 273 « 271
271 ~ 269 279 - 269 284 - 279
295 - 278 287 - 277 281 - 288
268 - 286 265 - 275 289 - 288
295 - 290 274 - 281 2935 - 298
308 -« 35028 304 - 290 295 - 299
302 - 309 294 ~ 301 308 - 209
319 - 314 308 -~ 308 312 - 314
331 - 318 317 - 309 322 - A7

318 - 383 305 - 313

333 - 327 317 - 317

333 -~ 333 328 - 322
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(IIXI). Line-Fumbder Associetion

This phase of the prodlem involved the learning of a series of lines
in correst order. Four lines eash of a diffsrent length were used. The
lengths were 8, 26, 37, 51 mm. respectively. Line number one was 8 mm. in
length, number two 26 mm., mmber three 37 mm,, and nuaber four 51 am.
Fach oaxd countained ome of the twenty-four possible eombinations of the
four lines. For exemple, the order of the lines on eard one was 1,2,4,3.
On card two the order was 2,3,1,4. Thus, each card was differsnt from the
others.

The subjeot wag szeated aeross the tadble from the experimenter. A
auffled metronome was set at 60, The experimsntisr presented eard number
one %o the subject for four bdeats of the matronome; after which it was
Placed at the beok of the deck, exposiag card two for four seconds. AS
the expiration of the four seconds the entire pack wes plaged dbehind &
sereen during the next four seconds while the subject recorded the order
of the firat card shown. The problem was to keep the ordexr of the first
set of lines in mind while learning the sscond set and then t0 keep the
second set in mind while yecording the first set, and 8o on through the 28
eards.

Fifteen subjeots campleted the experimcnt working in 8 thirty-minute
periods apreed over several weeks.

The total possible points was 88, For every line in correst order the
subjeot received one point. Yor example, in sard I the sorrect order is
1,8,4,3. 1If the subjesct's record showed this order, he received four
points. If the subject's orhor were 1,2,3,4 he would receive only two

points since 4 and 3 are in the incorreet order.

The trial soore was the total number of points scored.
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Line-Number Assocliation

A., Results and Discussion

This oxporinont)in .lllntlalljis a test of asttention., We find all
types of "dreathing places” in all parts of the curve, Sacme subjects
showed high scores from the first while others produsced high seores only
with some prastice. The subject's introspections must be resorted to for
an understanding of thess very divergent surves.

The subjests could at will produse a high score by simply giving
greater attention to the prodlem. Whenever there was the slightest lapse
of attention the seore dropped. All subjects were aware of this. Subjeet
10 (GT) demonstrated it to a marked extent. On his most successful soores
he beceme seV and gave his attention entirely to the problem. Just as
soon, however, as any sort of distraction disturded his progress that trial
might just as well have been conscluded. He made no more successful recalls.
He reported, too, that it was abaolutely essential to forget completely
tke previous cards in order to hold the new ones., If his thoughts shifted
to them for just a moment he was lost on the next series. Every subject

reported similar difficulties and the curve tends to bear them out.
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Table Via.

Line~-Eumber Association

(Raw ssors ia first column.

Curve No. I,

(8.7,)
“ -7
68 - 72
7 - 62
44 - 59
59 - 54
59 - 63
7 - 67
7% -~ 64
50 - 62
64 - 62
71 - 69
72 - 72
72 - 73
7 - 74
7% - 78
76 - 72
64 - 74
88 - 77
8¢ - 83
84 - 84

Curve No. II.

(B.X.)
31 - 41
51 - 44
51 - 54
60 - 54
60 -~ 87
60 ~ 58
83 - 58
61 - 59
63 - 64
67 - 66
68 - 65
60 -~ 63
61 - 58
54 - 61
68 - 64
7l - 72
7 - 7
64 - 71
70 -~ 69
63 -~ 67
68 - 66
67 - 70
76 - 71
69 - 74
76 - 69
64 - 70

Smoothed score in second.)

Curve Yo, III.

(7.p.)
54 - 60
67 - 62
66 - 67
7 - 66
62 - 57
39 - 51
53 - 61
62 - 57
55 - 59
59 - 60
66 - 63
63 - 65
66 - 69
78 - 73
74 - 73
60 - 77
78 - 77
73 - 76
76 - 72
68 - 75
80 - 74

Curve No, IV,

(H.P.¥
48 -~ 80
52 - 45
38 - 51
64 - 58
72 - 66
62 - 61
80 - 55
52 - 58
72 - 69
82 - 80
86 - 83
80 - 77
64 - 72
72 - 66
62 - 87
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Table VIb,

Lins-Humber Assosiation

Curve No., V. Curve Ko, VI. Curve No, VII. Curve No. VIII.

{s.4.) (C.R.) (G.T.) (F.u.)

67 - 77 44 - 48 48 - 83 37 - 38

28 - 74 853 - 53 56 - 53 40 - 34

66 - 76 6l - 80 56 - 59 25 -~ 34

73 - 76 67 - 53 66 - 68 43 - 36

88 - 68 31 ~ 43 8l - 78 21 -~ 32

37 - 65 29 - 29 88 - 82 33 - 326

71 - 5% 28 - 41 76 - 83 25 - 28

0 - 71 85 - 49 88 - B0 26 -~ 21

73 - 74 55 - 64 77 - 82 21 - 28

7% - 78 72 - 68 a2 - 82 46 - 39

88 - 74 58 - 64 88 -~ 85 28 - 3§

62 -~ 70 62 - 62 86 ~ 88 41 - 33

66 - 71 67 - &0 85 - 85 36 ~ 43

84 - 78 50 -~ 56 84 - 81 33 ~ 44

7 -~ 80 50 - 58 73 - 78 64 ~ 49

60 - 63 77 - 67 50 - 56

78 - 69 52 - 70 54 - 49

70 - 74 8 - 71 43 ~ 43

79 - 81 31 - 39

82 - 82 45 - 47

84 - 77 84 - 59

65 - 75 68 - 60

Ourve No. IX. Curve No., X. 49 - 58

(Hch) (,.?.) 57 - 56

62 - 80

29 - 38 21 - 43 62 - 62
48 -~ 35 65 - 47
29 » 39 866 - 78
39 - 28 86 - 70
45 - 42 59 - 86
43 -~ 47 52 -~ 50
53 - 49 38 - 48
51 - 50 54 - 44
45 ~ 49 39 - 48
Sl - 46 50 - 48
42 -« 44 55 - 52
38 - 47 52 - 54
62 -~ 81 54 - 51
53 - 55 46 - 52
49 -~ 46 8§56 -~ Bl
37 - 49 83 - 53
6l - 50 5% - 858
62 - 61 64 - B¢
49 - 50
3B -~ 44

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



!
m
0
& H
[}
| L 1
5
p!
i .
3 SN
oﬁ’ ’l
ot
¥ !
s 5
\
™ g
"l' 7
— sy T H
o Bl 3 |
] RENERNENN N
"ol lnlll ., s I ”>‘ rl”
w. ! i i ) lj
IanEnEEEnE RN ‘ﬁ‘w_x ST r - b i AU T INEREEERE
i N ] I 1 mT NN T
= [ M= _ _ _ 1 3N N 1 EREE
N B l b _L i {4
- I A "N
‘ o 5 1 RIS \ Wl T T
| LEaEEL B R = TR
| —t- -
| -&* |17
SUNSEEUNNEEENNWE ¥ — = — %%

Y

22

Reproduced With peﬂrmission of the copyright owner. Further reproduction prohibited without permission.



I

]

!
44

[N AN i
RESHEE
* _ - my RN
a [ TSN
T WJL TN
! T amil
g e
ol \
—_——
!
3t 2 T
=] T
7 EEEEEE
EEY
A T
J 1 _,
P\ !;-T
!
i
1 -t

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



34.

(IVv)., Memorizing Poetry

The purposs of $his part of the experiment was to determine the type of
curve for poetry snd to find the effests of different types of poetry on the
form of the curve,

Throughout these experiments the whole method rather than the part
method of memorizing was used. The length of time required to read the
seleotion was determined and each subject was then allowed only the time
negessary for one reeding, It was found, howsver, that in some cases the
subjects would stop and repeat a line invalidating to some extent the seors
that he made. To control this fasctor the later- subjects read the selection
aloud. At the conclusion of the reading the subjeet recalled all of the
lines thet he could, Whem he had reached the limit of his recall, he re-
read the selection.

In seoring, oredit was given for a ocomplete phrase or line. If the line
were changed in any way ths subjest was given coredit only if it were at
leaat thres-fourths eorreot. The sudbject ubrkod alone and the redord was
kept dy the experimenter. About 10 repetitions were made at each session,

Nine gubjects learmed the poem "Birches,” containing 80 lines, written by
Robert Frost. Introspections were 'rittcﬁ by each subject during or after
the learning.

In a sesond part of this experiment the subject was asked to learn 690
1ines of Canto I of Dante's "Divine Comedy." The purpose of this experiment
was to ecompars the effest of learning poetry of different degrees of diffi-~
oulty on ths eharaoter of the learning curve, In other words, to see whether
plateaus were more likely to oscur in the second or more diffigult poem than

in the first or simpler type.
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3.

Memorising Poetry
A. Results and Discussion

¥e find again only a few isolated ocourrences of "breathing places,™
all of which are acsounted for by emotional disturdbances. In 1 (HY) there
oocurs a plateau from the 16th to the 20%h trials. Just a short time be-~
fore the trisl he had besn hypnotlzéd in another experiment end was to be
again the sudbjeet for a demonstrasion ‘hat svening, He remarked that he
didn’t delieve these experiencses would have any effect on his seores, dut he
also racorded in hie introspeotions that he was greatly excited about the
evenings performense.

In 6 (BN} the subject misunderstood directions and thought that he was
t0 repeat only the new lines that he learned. This necesearily kept his
seore quite constant. When re-directed to produce all lines learned each
time, his score went up repidly.

In 8 (WD) and 10 (GS) we have two audbjects who were about to take an
sxamination the following Lour. From all appearances this wes sufficient

reason for the levoling off at this point,

The drop in the 23rd triel of 12 (¥P) must go unsexplained, Nothing in
the introspective report sould throw light on the cause. Further qusstion-
ing of the sudbjest revealed oﬁly that he was doing his beat but couldn'’t
seem t0 @get going. It seemed %o the odserver that the subject was not giving
his ususl good attention, but this obssrvation may not be indicative of his
consentration and cannot de accepted as an explanation.

A oomparison of the ourves for learning "Birohes™ and "Canto I" shows no
signifieant difference, We see individual differences es to the rate of im-

provement in bBoth eases but the curves themaslves are of the usual S-type
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without plateaus, The curves for learning 130 lines are dissinguishabdle
from the other only in the length of time required for the learning. No

plateaus appear,
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37.

Tabdble VIiIa,
Memory - Poetryy

*"Birehes”

{Raw meore in first column, Smoothed score in second,.)

Curve No, I. Curve No., II. Curve No, III. Curve No. IV,
(H.T.) {B.7.8,) (K.Me.) (¥.8.)
3~ 3 :z-a 2. 3 - 5
3-4 - 3 4 - 4 - 8
- 4 S~ 4 6~ 7 123 - 12
4~ 6 6 -5 10- 9 144 - 16
9- 7 6- 6 104 - 11 - 19
-9 63 - 7 12 - 11 23 - 23
11g - 14 9- 9 11 - 11 285 --24
224 - 19 104~ 10 - 12 25 - 26
- 25 12 - 12 14 ~ 16 29 - 29
864 ~ 27 144 - 16 - 19 32 - 38
28 - 29 2% - 20 83 - 24 363 - 38
31 - 3¢ 268 - 27 a:t-zv 34 - 38
375 ~ 39 83 - 31 294 - 32 40 - 40
47 - 45 355 - 34 36 - 36 4'1’3-44
50 -~ 49 38 - 34 42 - 40 492 - 46
53 - 52 34 - 36 44 - 45 48 - 50
83 ~ 55 39 - 57 48 - 45 59 - 54
89 - 56 343 - 36 42 - 43 59 - 57
38 - 36 40 - 44
Curve No. V. 404~ 42 49 - 47 Curve No. VI.
(0.c.) - 47 52 - 52 {v.u,)
558 - 52 56 ~ 54
3-4 84 - 653 “G - 4
6-8 58 - 55 5- 6
:i-s 58 - 55 9% -8
-8 8 -9
12 - 11 8 - 9
14 - 14 -9
18¢ - 13 8 -11
104 - 12 1%-13
10 - 13 15% - 21
19 - 18 32 - 28
2¢ - 24 36 - 36
28} ~ 27 50 - 46
30 - 38 52 - 50
39 - 39 49 - 58
47 = 45 55¢ - 54
804 - 51 88 -~ 58
55 - 54 60 - 59
87 - 57 59% - 59
58 - 58
60 ~ 59
60 - 60
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Tadble VIIb.

Memoxry ~ Poetry

"Birches"

Curve No, VII, Curve Ro. VIII. Curve No. IX.
(4.8.) (H.T.) (M.D,)
S~ 2 4-0 5% - 6
2- 3 0-0 8 -10
3- 4 g-o 16 - 14
6~- 8 13 - 1 19 - 16
6~ 6 3. 3 13 - 16
6 - 7 4~ 3 18 - 17
% - 8 3% - 4 g:%-.ao
10 - 10 5- 5 PAL ~ 84
18 - 12 6% « 6 27 - 26
16 - 16 8- 8 27 - 26
31 - 21 11 - 9 254 - 29
87 - 27 9 - 10 36 - 35
33 - 32 9 « 10 43 ~ 4)
33 - 34 11 - 12 45 - 41
35 - 34 17 - 16 44 - 45
34 - 36 20 - 19 45 - 44
39 - 36 214 - 23 45 - 44
35 - 37 85 - 25 49 - 46
%6 - 39 g8} ~ 27 533 - 48
40 - 4) 29 - 29
48 - 47 31 - 30
52 - 5} :g-sz
54 - 83 - 38
52 - 85 41 - 39
38 ~ 55 46 - 44

45 - 45
45 - 46
47 - 48
Sl - 51
658 - 55
60 - 87

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



2

T
i
-

T
e
i
]
5
-
: —,

]
i
=
i
|

7‘ ]

| | RN
NEEEE 1 |

L
|
T

FUAW-Tae,

38a
{
.4
!
I
|
i

.
|

|
-1

|
i
]
#

153

- S _v:r_‘J_.‘ .

[
I

}ﬁ? 7¢

: t
\ T R
) m =
T na ..rDJ
N M N 1IN
RN R
N LD N m
\, gt .!_l,IxM- v
- !
R Emm
* EREEARS
[ I A N
L i
Lremer ,\Maw ._.1
! -
I e T e R O T N e T e A T T T L ad
]
I |
R Y A
! o | ' L g
. )
H I A\
k] i ¢
L 1
3
S 5
—+

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



Table VIII.
Memory ~ Posiry
"Canto I"

60 line

(Raw ssore in first column. Smoothed score in second.)

Ssores.

1. 1X. III, Iv. V. VI.
(G.3.) (R.W.) {W.P.) {E.B.) (N.XM.) (y.w.)
8-6 2.2 9-11 1-3 8-8 0-2
57 3-2 18-18 646 8-9 Se3
9-9 - VY 15«13 12-10 212 3=6

13-13 6-4 13-15 16-14 16-14 9=7
16~17 4=6 18-17 14-16 15-16 10-18
g1-18 7-8 19-30 18-19 1717 1314
18-20 5-8 28-20 24-23 19-19 18-15
20-20 12-10 18-22 27-28 20-23 15-16
21-22 14-17 25-25 £8-28 29-38 16-18
24-24 26-84 38«30 30-31 3634 22-20
28-26 3231 33-33 36-36 38-39 25-22
2730 34~35 3334 4239 44-43 £5-23
36~32 38-38 37-38 3842 48-47 2225
SB-34 4140 44-41 4542 50-50 28-26
' 85-35 4043 4244 44-46 58-54 27-29
39-39 4847 45-45 48-45 51-53 33-31
4341 52-82 4745 42«45 5654 35=38
Aled4 56-54 4447 4646 57-56 38-39
48-47 54-54 49-48 50-50 5556 48-40
51-83 5354 51-51 54-54 5657 40-42
56-83 56556 = 5351 5958 60-58 4343
53-54 55-56 58-51 60-80 46-45
85=52 59-58 54-53 46~46
49-54 60-80 49-53 49~48
59-58 , 58-53 53-50
59-59 5553 52-52
60-59 ‘ 57-89
60-80 8959
80-60
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(Raw score in first column,

VI,
(D.P,)
6~5 69-87
5-7 88-90
9=7  94-93
8-10 98-98
12-10 96-98

10-11 101-102
11-10 110-108
10-12 112-113
14-13 118-117
16-16 120-121
17-1?7 186-133
18-19
81-21
25-24
27-28
25-86
26-28
28-26
33-31
2831
31-33
35-34
37-37
38-38
40-40
41-43
48-45
45-47
49-49
S53-53
56-58
58-89
64-59
58-84
70-64
63-67
69-69
74-73
76-76
80-81
88-87
93-98
84-89

Table IX,

Memory - Poetry
*Canto 1" « 130 Linss

viIi.
(8.8.)

11-10
10-12
14-14
18-16
15-16
17-17
20-20
23-27
28-~28
33-~-33
38-37
39-40
4442
435-45
47-46
48~48
50-48
46-46
43-48
49-48
53~-52
56-56
59~-60
67-83
62-83
60-63
68-67
73=71
74-75
77-76
76-88
91~-88
86-98
88-89
94-93
98-98
10398
104~102
98-102
103-103
109-105
118-112
116-114

115-114
122-115
109-118
125-118
123-132
120-121

Smoothed score in second.)

ViII.
(C.u,)

33

4~5
6-5
8-7
9-9
9-18
11-12
18-14
16-18
25.28
27-287
5131
34-33
34-32
29-33
58-33
42-39
40-42
43-44

48-49
83-54
63-60
64-67
64-67
74-66
61-72
82-77

75-85
93-84
84-89
90-80
97-94
98-95
92-92
87-92
97-97
106-104
108-103
94-100
99-99

105~105
111-111
118-114
113-115
118-116
120-121
128-123
122-1285
124~184
125-125
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(V). Codes.

The original plan of this experiment wes to use the ordinary Morse
gode, but after several trials it was found to be too easy and not enough
trials were secured to test the possibility of piatuua. conaquox;uy a
new s0de was devised which was sufficlently difficult to ro’qniro at least
four hours of practice to learn...

Code I econtained 26 symbols most of which were taken from the semaphore
code. A eircle 3" in diemeter was drewn, from which extended the two srms
in various combinations as shown in Figvre9 In the circle was drawn another
symbol. The 26 symbols were then pleced on a drum 22" in diemeter end this
was mounted on a stand io that it would revolve when driven dy a kymograph.
A large screen was placed in front eo that only one symbol at a time would
be sxposed to the subject. The kymograph revolved at the rate of one revolu-
tion in two minutes, allowing a four~gseoond exposure of each symbol.

The problem then was to learn the 26 combipation aymbola.. The subject
was instructed to study the symbols carefully as they passed in view and et
the end of one revolution he was givern 2 sheet conteining the 26 "asmaphore"
signals and & blank space for recording the matched symbol. Three recording
sheets were mede up, 9ach having a different order of symbols. Sheet I was
given after exposure I, sheet II after exposure II, sheet III after exposure
III, sheet 1 after exposure IV, and so on in that order. The different order
sheets were used to complicete the problem so that more trials might be se-~
cured. The recording time was three miputes.

Ten subjects took part in this experiment. Introspections were secured
during each period of edvancement.

Immedistely following each trial the experimenter corrected and seored
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easl sheet, Nhenever he found that three moores were nearly identical oy
that the seores were dropping he stopped the experiment long enough to se~
eurs any introapective data that might give a ¢lue a3 to the cause of the
arrested learning. In nearly every case interesting facte were secured from
the subject as to the possible cause, although at no time wes he aware of

his sooxe.,
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| Fige 10
Regording Sheet for Code I.
{tiote: This sheet contains the three lists used,  ‘umber I was used
for the first triasl, number 11 for the secoc:ld, eto,)

L_ ) ‘T /O— II. f\ \7 Il
- o
Y
/? \0‘—
é o
-
5N
N

%¢ L LN g D N

o
4
N
/0\
c\,_
-
).
o
/
0\
N4

~_0_..

Reproc]uced with permission of the copyright owner. Further reproduction prohibited without permission.

T\\/T—‘L’@\j"&/l’ J’\Y\\"/\‘/
LRI WD S SR S TR ol I G

e & e

-
b
—
C
~

Xm0



Code II

This code was a develomment of 60de I with several of the weak points
of the first eliminated. It contained 40 symbols which was a sufficient
nusber to hold the subjeet to the job for four to five hours. The difficulty
of the task was insreased by changing the recorded symbols to ocombinations
of dots and dashes, no two of which were the same. Alsc a single sheet was
uged for recording which reduced the time wasted dy the subject in re-
orientating himself with each new order with code I.

The symbols were placed on a long tape of glesed paper ordinarily used
for making emoked recordings on the kymograph. The tape was carried over
the kymograph drum at one end of the table to the auxiliary drum at the
othey. The symbols were sufficiently large to be easily seen and were spsced
at two inch ingtervals. A sereen with a square exposure slot allowed an ax-
posure of four seconds for eash symbol., The subject was seated in front of
the sereen and after ons complete revolution of the code, he was given the
recording sheet. Three minutes were allowed for recording. Twenty-three

subjects completed the work,
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Code %

Results and Discussion

Becauss of a somewht$ greater complexity these curves contein mors
periods of arrested development than do the curves previously discussed,
¥We seec at least five such perieds in the eight curves shown, Here agsin
four of these periods can be mdequately explained on the basis of intro-
spection and the remaining one at least partislly 0. The platesaus of 2
(2%), 4 (MP), 5 (JK), 6 (1K) mre partimlly due to the fact thet an examina-
tion was to follow the trials. Subjects 5 and 6 were quite certain the cause
could be traced to the examination, Subjects 2 and 4 admitted staying up
lnto‘the night before to study but neither felt that had much to do with the
platesu, No other possible clue could be given, In 7 the subjoot knew he
had reached a plateau but could give no reason fof it. He remarked thet he
was payiag as much ettention as usual but that he couldn't seem io “"get them"”.
The only factor found that might possibly have affected his progrese was ths
fect that he was to mccompany the glee club on a state-wide tour end the pos-
sible anticipetion of this might have affected his score somowhat, lie was

not aware of this at eny time, however,
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Code I

Results and Diseussion

This ¢ode was of mors significance since it involved more subjeots and
was a resl tax of the student's leerning power in the time allotted, Fol-
lowing the completion of this experiment all of the ourves were drawn $0
the same scale on large shests of cross-section paper. It was felt by the
experimenter that these would provide a better means of comparison of actual
trende sinece they were all in view at once.

We find our typical curve which differed only in the number of trials
required to learn the sode. There are oscasional periods of no-improvement,
but only four of these cen be classed as plateaus, In 8 (NS) the subject's
rapid progress was halted by an attack of pneumonia. On recovery he ook up
the task again with a considersble drop from his previocus high score. His
improvement was steady from this point on. In this case we should really
have called it two separate curves besause the subjest actually bad to be-
¢in over again,

A week's lay-off accounts for the drop in 12 (BR), Here again we see
rapid improvement when the task was taken up & second time.

Sudbjest (P8) in Curve 16 was certain that his drop was due $0 a mamuer's
rehearsal which had kept him up most of the night previously. He was notice-
ably tired and was unable to give his best attention. This period may have
lasted longer but after four trials the subjeot was dismissed and asked to
report baek two deys later, His improvement from then on was very rapid.

Curve 13 (JM) lacks any adequate explanation., The subject began %o drop
after having almost reached the top. The subject ad been working at top

pitoh previocusly and apparently was doing the same at the advent of the
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plateau. He said that the symbols had suddenly deaome confused and that he

gonldn’t get them straightened out. This was the only plateau in the entire
experiment that was left umexplained by the smotiomal situation and whieh
aight be dus %0 soms inherent festor in learning. Similar confusions were
noted by Bryen and Harter which resulted in platesus as did this one,
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I {rs)

0-~0
l-1
4 -4
8~8
12 - 10
10 - 18
15 - 12
14 -~ 14
16 -~ 17
20 - 19
22 -~ 22
235 ~» 33
20 -~ 323
26 - 83

{Both raw and smooth acores are shown.,)

II (EW)

1

5

K4
1z
14
13
19
31
18
821
21
22
a2
3 §
24
26
24

Efeeaesnvo o

| N I N B BN BN AN

-3

-4

-6

11
13
13
i8
19
20
20
21
a2
22
28
24
25
25

1
Doos Qe E
A

:
b
- O

11 - 12
14 - 14
17 - 16

18 -

18

20 -« 19
20 - 20
20 - 21
23 - 23

g4 -
83 «
81 -

23
23
az

82 ~ 2%
' 26 - 24
34 - 88

Table X.

Code I.

III (A0)

¢-1
3-3
6 -4
3~7
6~-95
6 -8
7-8
6~8
10 -9
12 « 12
13 - 11
9«14
19 - 14
13 - 17

14 - 14
18 - 16
18 -
23 -
24 - 24
38 -

4
]

~daoe+bdd

<

VIIX (3)

5-6
8 -8
10 -~ 10
13 - 13
15 - 14
135 - 18
21 - 18
2] - 22
24 - 23
25 - 26
25 - 8%
35 - 25
28 - 25
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I, II.

(RF) ()
0-1 2-3
l1-2 4 -3
4-4 3-8
6 -6 7-7
7-8 1 - 10
1 -10 13-12
12-12 13 -12
18 - 13 9 - 12
13-13 13 -13
15-16 17 -15
19-19 15 -16
23 -21 16 - 15

81 - 22 14 - 16
84 ~ 24 17 - 18
27 - 24 a3 - 20
20 - 24 21 - 22

28 - 34 22 - 23
26 - 28 25 - 24
88 - 27 24 - 85
88 - 89 2 - 3%
N - 30 8% - 85
& -3 26 - 26
31 - 32 26 ~ 89
3 -3 29 - 29
3% - 36 31 - 31
40 - 40 3 -~ 34

37 -

39 - 38

40 - 40
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Table XIa.
Code II.
IV,
{xaz)
0-2
4 -3
¢4 -6
10 - 8
11 - 30
9 -1
12 - 11
12 - 13
15 - 18
19 - 18
29 - 19
18 - 2)
38 - 33
35 - 24
23 - 25
26 - 25
25 - 26
ae - 28
30 - 30
30 - 31
33 - 38
35 ~ 35
36 - 37
40 ~ 38
39 - 39
40 - 40

vi.
(RB)
3«95
7=-8
9 -9
11 -10
10 - 1.
13 - 12
14 - 14
14 -~ 14
13 - 15
18 ~ 17
20 - 20
22 - 83
28 - 27
31 - 29
28 - 30
31 - 31
33 - 33
34 - 34
3¢ - 35
36 - 36
38 - 37
38 - 38
37 - 37
36 - 7
39 - 38
40 - 40
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4.

Tseble XIb.
Code II.
vII1X. iX. X. II. XII. XIIX. XIv.
{(x8) (ML) (n7) (DP) () (»B) (ow)
0-~-2 2«3 3«3 3-4 1-~1 4 -3 0«1
4~-8 -4 4 - 4 6~8 21 S-4 2 -1
6 ~6 6 ~ & 4 -85 9 -1 13 8 -6 22
7~86 4 - 8 8 -7 17 - 12 LI 8 -7 3-8
-7 8 -7 99 16 - 1% 8~8 8 -9 97
8~-9 10-8 11 « 10 24 - 22 10 - 10 12 -11 10~ 10
13 - 11 -7 11 « 1} 27 -« 28 12 - 12 12 - 13 11 - 10
13 - 13 7T-6 12 - 12 25 - 28 18 - 12 14 - 13 9 -11
14 - 18 7-9 14 ~ 14 24 - 26 9 -12 14 - 14 13 - 18
18 - 15 13 « 10 17 « 17 30 - 29 12 - 11 15 ~-18 13 - 14
13 - 17 1l -13 19 - 19 33 - 32 13 - 14 20 - 18 195 - 14
20 - 19 i3 -« 12 20 - 19 33 - 34 17 « 17 19 - 20 18 - 18
24 - 28 12 - 14 19 - 20 36 - 368 22 - 20 2l -21 17 - 16
28 - 19 18 - 17 2l « 20 39 - 38 22 - 22 24 - 23 19 « 18
10 ~ 16 22 - 19 20 - 20 38 ~ 39 22 « 23 85 - 36 17 . 18
18 - 13 18 - 22 20 - 21 40 « 40 24 - 23 29 - 28 17 - 17
14 - 18 25 - 22 28 - 23 22 - 24 29 -3 16 - 17
16 - 16 2¢ - 26 25 - 85 28 ~ 35 33 - 32 18 - 18
19 - 19 28 - 26 28 - 25 26 ~ 26 35 ~ 35 A9 - 20
R3 - 22 26 - 27 26 - 26 a7 - 28 38 -~ 37 2 - 22
23 - 24 28 -~ 2B 28 - 27 30 - 28 39 - 39 24 - 24
86 - 28 30 « 29 38 - 28 28 - 30 40 - 40 26 - 25
£8 28 30 - 32 27 - 28 31 -3 26 - 27
I - s 35 - 32 29 - 38 31 - 32 20 - 29
B -3 %2 - 35 28 - 29 83 -3 33 - 32
3 - 34 37 - 38 31 - 352 37 - 37 N -~ 34
36 - 35 3 - 38 38 -~ 33 40 - 40 3% - 36
37 - 37 40 - 40 33 - 38 38 - 38
3 -39 38 - 35 » -3
40 - 40 36 ~ 37 40 - 40
T 40 - 40
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xv. IvI.
{wK) {ps)
3-8 1-2
7-5 4 -~ 4
6-6 6-6
5«5 8 -8
4-5 10 -10
6-6 1 -12
7«7 15-18
8-8 1918
$-9 20-21
-10 B2 -21
11 -12 20 - 21
16 - 13 20 - 21
12-16 28 -21
21 - 18 21 - 23
21 -30 27-~25
27 - 19 27 - 26
20 - 19 23 - 2¢
21 -21 23 - 2¢
23-23 25 .28
2B - 05 27 - 28

86 - 26 32 -3

37 - 28 37 - 38
38 - 38
40 -~ 40

IViI.
(at)
3-3
4 -4
5-86
8-8
10~9
-1
4 - 11
11 - 13
1% - 1%
18 -~ 17
18 ~ 18
19 - 19
1% - 19
18 - 19
20 - 19
1% - 30
19 - 20
28 - 28
25 - 26
30 - 28
30 - 31
34 - 38
21 - 25
2l - 23
24 - 24
27 - 35
25 - 2%
24 - 26
28 -~ 27
30 - 29
30 - 30
2 - 32
M-
S8 -~ 36
38 - 37
39 - 39
40 - 40

Table XIC.
Gode IIX.
XVIII.
(Bx)
1-2
3 -4
-8
9 -8
10 - 10
10 - 10
10 - 9
8 -9
9-10
12 - 12
14 - 13
14 - 15
17 - 158
16 ~ 19
24 - 19
1?7 - 21
23 - 20
20 - 24
28 - 2%
27 - 29
27 - 27
28 ~ 28
28 -« 30
34 - 31
328 - 32
32 - 33
34 - 33
32 - 34
36 - 35
37 - 37
38 - 28
40 - 40

XIX.
(1)
l1-1
2-3
$-85
8 -7
7«9
12 - 10
10 - 11
iz -1
10 = 11
10 - 10
11 -1
13 - 12
13 - 13
12 - 13
14 - 13
13 - 15
19 - 17
19 - 19
2l - 21
24 - 21
19 - 22
22 - 21
23 - 32
20 - 21
21 - 21
23 - 23
24 - 24
25 - 26
29 - 28
29 - 30
33 - 3
32 - 33
35 - 35
37 - 37
3B - 38
40 ~ 40
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Sl.

{VI) Word-Number Association

This experiment made a 1little more difficult the usual learning
prodlem in as much as the subject was required to discover whet he had
to learn. Thirty words were associated with a given set of numbers.
Each word had scme mumber from 1 to 10 1nc‘1'u-ho. The following in-
structions were read to the subdbjest:

*1 shall read to you a series of words to each of which has

beon assigned a number from 1 to 10. You are to respond to

sach of these words immediately by calling out the first

numbsr from 1 to 10 inolusive whiech oceurs to you. If you

¢all cut the right number I shall say °'right', and if you ecall

any othsyr mumber I shall say 'wrong'".

The experimenter kept a record of the right and wrong snswers,
The problem for the subject was to guess the correet number through
chance and then to remember that number for future trials. The series
was repeated until the subject knew all the associations. Ten sudbjects

sompleted the worke.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



Fig. 18
Aord-.umber associaticn

{¥ords end numbers used ss well as the scoring forn.)

Jord 04 ‘rials

University 5

Campus 2

study 9

Fraternit 6
SeTority

Gresk

fushee

Pledge

Hell=vieek

Iniation

ditual

active

Jrothey

liguse

Party

fireside

Siberia

Alumni

ran-iall

Inter-freoternity

Formal

vister

President

Tradittion

Heeting

laticonal

oteg

Cook

Fee

Scoisl

| d
O -9 P o MMa DS WO

> =
AR

O 3G O DB

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

Sla



E’:‘x

1,
(re)

B8

S-8

7-8
12-10
12-128
12-12
12-13
14-1¢
16-16
18-17
17-19
33-21
23-83
84-25
28-28
30-30
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II.
()

Swd
3-8
65
6-8
=7
T=7?
6«8
66
6-7
8-8
9-9
10-9
B-9
8-9
10-9
10-11
18«12
13-13
14-14
15«14
12-13
1418
14-15
17-186
18.19
20-20

TABLE XII.

Vord-Number Association

IIX.
{oB)

2-3
2-5
5-4
6-6
7-7
9-8
7-8
9-8
7-9
15-11
14-13
15-18
13-12
12-12
15-12
12-14
16-15
16-16
. 18=17
‘\}7-17
17-17
19-17
18-19
21-21
23-22
21-22
22-22
2222
23-22
23-32
23.33
24-24
24-24
24-26
50-28
30-30

Iv.
(Pa)

2-2
6-4
6-3
8.5
5-8
-8
7-7
10-9
11-11
11-12
13-13
15-14
14-14
15-15
16-16
16-16
17-19
23-18
15-18
16-17
19-19
B1-23
27-26
30-30

v.
(I¥)
3-3
=g
8-7
6-5
5-8
6-5
7-8
8-9
8«6
7-9
8-5
9-11

11-10
11-11
11-11
13-13
13-13
13-18
13-18
14-12
14-14
14-14
1413
15-14
16-18
16-26
16-15
17-17
18-18
19-19
19-19
18~16
19-19
18-20
20-21
22-21
25.-24
29-28
30-30

(80C)
2-3

-7

9-11
10-9
10-10
10-10
11-13
13-11
13-183
13-13
13-13
14-12
14-16
16-16
16-18
16-14
16-16
17-18
19-18
20-22
23-81
33-23
25-25
25-3%
25-2Y
26-26
28-28
28-23
28-29
29-28
29-29
30-30
30-30

VII,
(LB)

2«2
Sed
85
5-6
7=7
8-7
7-8
9-9
10~9
7-10
11-11
12-1%8
13-14
16-15
16-16
17-15
13-15
14-14
15=15
17-16
16-17
18-18
18-18
19-19
19-19
30-21
22-21
24-24
25-285
26~26
27-26
26-26
26-26
27-26
27-26
27-26
25«27
29-29
3030
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Results and conclusions.

Codes

The general form of this curve is the same as that for the other
1deationel learning problems of the experiment, The trend is steadily
upward until the problem is completed., However, weveral short periods
of arrested development must be noted. In Qurve JW a plateau extends
foem the 16th to the 27th trials, The introspestive report is this case
rovealed that the subject wae in an oxcited smotions) state because of
her participation in s dramaiic elub production which was to take place
that evening, In hc and LB three short plateaus are found but in each

case the subject reported "not fesling well"., In two of these cases the

trianls were cut short becsues eof the illness,

In curve HC the subject intended from tha beginning to set a rscord

53,

in learning ths associstions, Because of this atiitude she gave undivided

attention to the problem and lesrnad it mere quickly than any other sub-

Jeot, Thic ease is important since it demonsiretes to some oxtent the fact

that the grestar the attention tho less teundency towzrds platesus,

%
Be
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54.

Gonslusions

The pressent investigation t ends to shew that:

le In motor learning, especially im learning to toes balls, the
length of the prastice poriod seems to have little, or no, sffest on
the forw of the loeraning surve,

2. There is some evidence toshow that the length of tho practice
period does have some offect on the length of time roquirsd for tae
mastory of tae ekill, That is, ths shortsr tr: daily practice periods,
the longer the platecus,

3s In simple identional learning ihers is eppmrently no noceesity
for pluteaus if intormal disturbances do aot occur, Tho reports of the
subjecta during periods of arrested devslopment in every case rovealed
digturdances which were considersd sufficient ezuse for the existeuce
of the platean, Among the factors reported whish affected the lesrning
progress wore illness, snticip:tion of an exszminatiecn, excitement over
play rehearsals and glee olub tripe, ete.

4, Plateaus do not consistently occur at particuler places in learne
ing curves of simple idectionsl problems, 7They may occur eanywhere in
the surve or novheroe,

8, The iafluence of distribution of etiention on ths results wes
demaustrated in the line=sumber associmtlon experiment, The atteatiecn
of the subject influenced the general form of the curve ef le:.ruing,
Subjocts could at will make high scores by giving cureful attentiea te

the problem, Furthermore, when sttention becsme lax or oversirsined there

was a2 immedixte drop in sacors,
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