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INTRODUCT ION

This gtudy is designed to throw light wupon the following
problems in memorization: First, the relation of length of material
to its difficulty; second, the length of material in relation o
retention; third, the relation of learning to retention; fourth,
the correlation between the learning of nongense material snd sense
meterial; f£ifth, a comparison of the religbility of postry and non-

sensge scores; and gixth, a comparisod of 'time’ and 'trial'scores.

Historical Summary
To Herman Ebbinghaus, s student of Fechner, must be giﬁ'en
the credit for the first sciembific experimemtal work on memory.
Before Ebbinghaus made his first attempt to apply precise scien-
tific method to the study of the higher mental procésaes, the
sub ject of memory had been regarded as being too subjective and
too personal for exact and quentitative treatment. Ebblnghaus

devised the so-called nonsense syllables which have proved to he

real asgets in the study of memory.

All of FEbbinghaus' experiments were carried out wpon him-
gelf as the subject. These experinents Wére preformed in a
very careful and highly controlled manuer.

0f the Ebbinghavs experiment Garrettd said:

In attempting to summarize in brief space Ibbingheus's
chief contribution to experimental psychology, we must certainly

1 I;enry &, Garrett, Great Experiments In Pgychology,




2
1ist (1) his introduction and use of quantitative methods im the
study of learning and forgetting; (2) his messurement of the fac-
tors governing fixation, retention, and recall in verbal lesrn-
ing; end (3) his invention of nonsense gyllables, Ebbingheus's ‘
memory methods are_to«day gtandard procedures in the raychological
laboratory. His.maln results mey be asccepted substantially =s he
left them, Of his invention of nonsense syllables Titchener re-
marks. "It ig not too mueh to gsay thet the recourse to nonsense
8yllables, as & means to the study of association, marks the most
considerable advance, in this chapter of Psyehology, since the
time of Aristotle™, in brief, Hermann Ebbinghaus was the founder
of the gquantitative study of association.
| (1) Length and Diffieulty. Much work has been done upon the
effects of the length of the series upon the difficulty of ite
acquisitions., The results have differed considersbly in various
investigations but they all tend to show thet as the length of
the series is increased there was a much grester corresponding
increase in the time necessary for its mastery,

It has been the common belief that the longer the material
t0 be memorized, the harder it is to learn to the point of mem-
orization. The question then arises: Will the learning of a ten-
stanza poem require twice as much time as will a poem of five
stanzas? The foregoing question was attacked by Ebbinghaus in
1885, As would be expected, it required a longer time to learn
a long list than it did to learn a shorter list. Ebbinghaus found
that, as a rule, he could repeat a list of twelve syllables afier
seventeen readings, while it took forty-four readings to learn
twentynfour'syllables.g For a comparison, Ebbinghsus' results

may be stated as follows: 3

——————  od o ST OB e i KD S G G U A S ST RS R R o

2 Derwin Oliver Lyon, "The Relation of Quiclmess of Learn-
ing to Retentiveness™ ARCﬁIVES OF PSYCHOLOGY, No. %4,(Janu&ryrl916)
3 Henry E. Garrett, Great Fxperiments in Paychology, P. b4,




Length Number Time Ave

of lists of resadings for lists pei g;ﬁ?

7 1 - - 3 sec 4 se
[ [ ] 00
ig ‘ 13 » 52 SBO. 5.2 S@Ga
12 17 82 sec., 6.8 sec.
s 30 196 sea, 12,0 sea,
22 44 422 mec, 17.6 sec.
55 792 8€eC. 22.0 g9eq.,

It is clear that Ebbinghaus found that.as the length of
material is increased its difficulty increases at an inerease
ing rate. The rate is not entirely uniform. However, this
would probably be too much to expect with & single subjeest.

Strong,4 in his study, "The Effect of ILength of Series
Upon Recognition Memory" presented his 40 subjects with vary-
ing lengthé of advertisements., He found that the number in a
serieg of stimuli affected the results almost in direet pro~
portion to the inerease; that is, as the number of the stimulil
increased, the percentage that ecould be recognized decreased.

5

In Schmidt's gstudy of advertising the incresse of ma-

terial led to more errors in recognition,

Robingon and Heron 6 in their study, entitled "Results of
Variations in Length of Memorized Material?, cited the fact that
the relation between length of material and effort to learn has

been expressed by many writers as a relation between length and

--—-—---u-——-;--q--—-—--u—-.a--—--———-———--..--—-——--—n—-—--——ﬂ--—l-—-n-—-n-

4 E. X, Strong, "The Effect of Length of Serles Upon Rec~
ognition Memory", PSYCHOLOGICAL REVIEW, Vol. 19, pp. 447-62.

5 John A. MeGeoch, "Memory", PSYCHOLOGICAL BULLETIN, Vol. 35,
p. 533,
6 T. S. Robinson and W, T. Heron, "Results of Variation in
Length of Memorized Material”, JOURNAL OF EXPERIMENTAL PSYCHOLOGY

Vol. 5, DPp. 428-48,
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repetition., Only two or three have realized that one repetition
was a unit, the magnitude of which varies direcetly with the
length of material., When the effort required in learning is
measured in terms of constant units, e. g., learning time, the
relation between length and difficulty wsually showed & positive
acceleration. That is, as the length increased difficulty in-
creased at an increasing rate,

Robinson and Darrow's 7 study, "Effect of Length upon
Memory for Numbers", cited the fact that there was g general;
but not a very consistent tendency for the rate of forgetting
to vary inversely with the length,

In reference to length and difficulty of learning Lyon 8
in his experiment, "The Relation of the Length of'Material to
the Time Teken to Learn, and the Optimum Distribution of Time",
compared his results to those of Hemman, Though both men used
only three subjects and only one kind of material, their find-

ings are wvery significant, Table I shows the results of these

two studies,
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7 Robinson and Darrow, "Effeet of ILength upon Memory for
Numbers", AMERICAN JOURNAL OF PSYCHOLOGY, Vol., 3b, p. 243.

8 Darwin Oliver Lyon, !THe Relation of the Length of Material
to the time Teken to Iearn, and the Optimum Distribution of Timel,
JOURNAL OF EDUCATIONAL PSYCHOLOGY, Vol. 5, p. 1.



TABLE I

REPETITIONS REQUIRED TO LEARN VARIQUS ILENGTHS OF POETRY

Henman. yon
Number Subjects Number Subjects
Stanzas H. D. P, Stanzas C. L., M.
1 33 4 2 7 6 &
2 5 6 7 5 17 16 14
3 6 9 10 10 19 22 18
4 7 11 12 25 22 19 16
B 9 14 14 50 20 26 25

Read table thus: Subject number I required three trials to learn
one stanza of poetry,

- From ILyon's stuciy it is seen that the number of repetitions
does not increase as fast as the number of stanzas,

In Miss Washburn's ? study, "An Experimental Study of
Verious Grephic, Tebular and Textual Methods of Pregenting
Quantitative Material", it wes found that gimple visual pattern
snd few dats favored specific recall; while the more complex the
pattern and more numerous the dats, the more general the recall,
An incressge in the number of data shown in a graph affected un-
favorably the recall of gpecific amounts, but did not thus affect
the recsll of static and dynamie comparisons,

Tn learning nonsense syllables, Ga.mble,lo in her experiment
np Study of Three Variables in Memorizing", stated. that the
aifficulty 4id not increase in proportion to the inorease in the

geries length, in rate, or in number of presentations. Here the

work pointed to important interrelationships between variables

of length, rate, and frequency.

9 J. N, Washburn, "An Experimental Study of Various Gm%h”’
mebular end Textual Methods in Presenting Quantative Mat@;'ial
JOURIWAL OF EDUCATIONAL PSYCHOLOGY, Vol. 18, Pp. 361~76, 465-76, .

10 E. A. Gamble, "A gtudy of Three Variebles in Memoxdzing",

AMERICAN JOURNAL OF PSYCIOLOGY, Vol. 39, pp. 283-34.



Robingon and Darrow,l1 working on the problem of the re-
lation of length of numbers to time required to learn, establish-
ed the fact.that the amount of time required for memorizing in-
ereased st a mounting rate as the lists beceme longex,

(2) Length and retention. Ebbinghaus 2 found in his ex-
periment, that on retesting twenty-four hours later the longer
lists weré‘better retained. The additional work in learning which
the long list demanded produced and enduring effect, muech as if

it had been devoted to the over-learning of shorter lists, accord-

ing to this author,
13
E. Meunann, mede the following coment, in regard to the
Ebbinghaus' experiment in the learning of poetry:

As to the influence of length of series, it-was found that
the longer gseries were more indelibly imprinted, - that is, they
were retained better; indeed, the groups of thirty-six syllables

. were imprinted almost twice as thoroughly as the groups of twelve
syllables. Significant material was rememhered very much better
than meaningless material.

Ludeke's 14 shorter lists of constants, learned by a form
of the ﬁemory span method, resisted the longer intervals between
pregentation and recall better than did the longer lists.

| In regard to retention Adams 15 found, that a word isolated

on s page had no greater recognition value than two or four words

per page.

11 Robinson and Darrow, "Effsct of ILength upon Memory fox
Numbers", AMERICAN JOURNAL OF PSYCHOLOGY, Vol.$6, p. 2408,
112 Darwin Oliver ILyon, "The Relation of Quickness of Learnin?
to Rebentiveness" ARCHIVES OF PSYOHOLOGY, No. 34,(Jenuary 1916
. B
P 13 E. Meumann, Pgychology of Lemsrning, P. 334.
14 John A, MeGeoch, "Memory", PSYCHOLOGICAL BULLETIN,
Vol, 25, p. B33,
15 H. F., Adams, "Memory as Affected by Isolation of Material.
and. by Repetition", JOURNAL OF APPLIED PSYCHOLOGY, Vol. 11, pp. 26«52,
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Carr 16 is of the opinion that the longer and more diffiocult
the material, the better it is retained. For exemple, & list of
twenty Worﬁs would be retained more effeotively than would a sim-
iliar list of ten words. He suggested that thisg faet probably was
due to the greater effort required to memorize the longexr liast.

MeGeoch 17 found that in the case of nonsense syllables and
numbers, suceptiblle to retroactive inhibition decressed as the
lists increaged in length, This suggests sn inverse relation be-
tween the degree of learning and retroaction, since the longer
lists were also better learned.

18 in their study, "Results of Variations

Roblinson and Heron
in Length of Memorized Materisl", found that shorbter materials are
more rapidly forgotten than longer materisls, The memory curve for
all lengths of material studied by these men shows a genersl neg-
ative acceleration. These curves vary regularly according to the
length of the materlal represented,

sbremson ¥ found that the more intelligent children reocall-
ed better the differential features of objeets. The less intell-
lgent children recalled well the location of objeects.

(3) The rel&tion»of learning ebility to retention. Henderson 20

"~ found in his V"Study in Meﬁory" thet in general those who learn
prose quickly are able later to.racall a greater percenfage of

what they have learned than the slow learners. In other words, he

o0 e 0w s I A S A A i oA Y e S R R B L IR S e g O P e o 2 B O Oy B i S Y P ke O ee o R o R

16 Harvey A. Carr, Psychdlogy, P R43.
17 John A, MeGeoch, "Studies in Memoxy",

AMERICAN JOURNAIL OF PSYCHOLOGY, Vol. 41,,9.
18 ©. S, Robinson and W. 7. Heron, "hesults of Variastions

in Length of Memorized Material, JOURNAL OF EDUCATIONAL PSYCHOLOGY,
Vol, B, gp. 42448,
19 John A.McGeoch, "Memory",PSYCHOLOGICAL BULLETIN,Vol. 25,p.536
20 E. §. Henderson, A Study in Memory," PSYCHOLOGICAL REVIEW

MONQGRAPYH SUPPLEMENT, No. 25, 1903.



8

found that the power to learn readily correlated with the power
to remember what had been learned, In his experiments, however,
he did not allow his subjects to completely learn the materisl.
His method, briefly, was as follows: He requested his sudbjects

to read twice a selection taken from "The Duteh Homestead™ by
Irving. Three minutes were sllowed for this. The subjects were
then requested to write down as much as they could remember. Two
deys later they were again called upon to write down as much as
possible, and after a lapse of four weeks a third recall was re-
quested. He found that his older subjects learned somewhst better
than the younger and explained this as due to thelr greater ca-
Dacity to understand. This capacity, however, seemed to have no
influence on the relative retention. Henderson's results camnot
be held to apply to nonsense syllables or othex meaningleSS material;
and even with respect to connected prose, the material which he
uged, his reSults‘are not directly comparable with those of ex-
periments in whiech complete memorizing has occured.

From Lyon's 21 study, "Relation of Quickness of Learning to
Retention™ the foliowing Quotation was taken:

As regards retention, Muller and Schumann found that the
persons who memorized a series of nonsense-syllables in the
shortest time also relearned it in the shortest time after 24
hours. This was %o be expected, sinece what ig forgotten can be
relearned more quickly by a gqulck learner thean by & slow learn-
er. But the slow learner saved more time, both absolutely and
relatively, than the fast learner. When the relearning was com-
pared with the original learning.... Ogden, in his paper entitled
"Ueber den Einfluss der Geschwindigkeit des lauten Lesens auf

das Erlernen und Behalten von sinnlosen und sinnvollen stoffen,™.
obtain results mueh the same as those of Muller and Schumamn....

Ogden used both loglcal as well as nonsenge materlal and his re-
sults were practically the same for both,

o o o e a0 S P ) o S Ay g Al Ame S PR RSy DRS g S W G5 G Sl W ) SN B A Mt G OO G i gae S W G0 eah v I A N g e W TN e S we e D g

21 Darwin Oliver ILyon, "The Relation of Quickneas of
Learning to Retentiveness" ARCHIVES OF PSYCHOLOGY, No. 34,
(January 1916) p. 3.




In Good's 2 study, "The Effect of BExtensive Readling on
the Reproduction of Ideas or Thought Units", he found thaﬁ the
upper quartile in intelligence was a little better in reﬁroduction
of ideas than was the lower quartile., He suggested that, while
the lower students did almost as well as the others in the some-
what mechanical process of reproduetion, they did less in thought-
requiring performesnces,

In regard to individual differences, Whitehead, 25 ih his ex-
periment dealing with visual and aural processes; gtated that the
slow learners, in a shorter time, both relearn and retain a larger
amount than did the rapid learners.

In 1911, Busemann, 24 in an article "ILearnen und Behalten";
published the results of seven years' work bn verious aspects
of the memory problem. From his results he concluded th@t, of
two individuals, the one who required the greater amount of time
in memorizing a seriés of words would require less time, relative-
1y, in relearning them.

Buseman's results, however, as far as they go, would seem to
point against the assumption that it 1s the quick learmers who
forget quickly. In summing up his work on this gubject he said;
"It has not yet been proven that a greater ability to learn cor-
regsponds to a smeller ability to retain; - on the contrary 1t is

probably true that the good learner is at the same time a good

retainert,
T e A o S D e I Gy A R e o dmh G ees o S D e A e gy O RE cEy S S A O RS S L ¥ NN P NS O N R S fam A W SNR Cw gne AW RAR B S o Smd G S W Sy e AN e

22 . V. Good, "The Effect of Extensive Reading on the
Reproduction of Ideas ox Thought Units) EDUCATIONAL PSYCHOLOGY,

Vol. 18 . 4£77-85,
23’ eg Whitehead, "Study of Visual and Aural Memory Pro-

", PSYCHOLOGICAL REVIEWS, Vol. 3, p. 2bB8.
0688624’ D? 8. Lyon, "Relation’of Quicﬁness of Learning to Re-

tention", ARCHIVES OF PSYCHOLOGY, No. 24, (Jenuary 1916) p. lé.
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| Myers, a5 in "A Study of Confusion", used fifty glrles as sudb-

Jects. Time :was recorded but the subjects were given all the time
needed to memorized a list of words and figures. The distribution
for both learning and relearning time showed wide veriations to-
ward the upper limit. The upper quartile for learning time was
383 seconds; the lower quertile was 672 seconds. The recall +times
were 268 and 90, respectively. The correlation between learning and
recall time was -.38  .0816. This negative correlation indicated
'bha'b when the lea.rnizig time was high the recall time was low and
vice verss, It probable meant that the girl who took plenty of time
in making certain her learning was more certain of her reprOduction.

(4) Relation ﬁetWeen learning of nonsense material and sense
material. Experiments conducted by Achilles in "Reecall and Rec-
ognition" led him to state that, persons who recalled well one
form of material might not recall another form well.z6

The nature of the material memorized played and important

27

role in all of the previous studies, Carr stated that meaning-

ful materiasl was usually more easily remembered than was a list
of disconnected items - at least when retention was measured by

the relearning method.
Xey, 28 in his study "Recall as a Funetion of Perceived Re~

letions™, found the lesrning velues for words with commonplace
reletions from the Kent-Rosanoff list were from one and one=half

to two times as great as for words with unique relations.

o - -
--——--——;--—---—-———-t———n—-——-;———v»—-—_————————q-—--n--,--t-—--—-tnn— -

26 G, C, Myers, "A Study of Confusion", PSYCHOLOGICAL REVIEW,

v l. ’7 '] 54‘-’6-47. , _— —
° 2% p%dward S. Robertson, "Memorizing", PYYOHOLOGICAL BULLEIIN,

Vol. 21, }}}p. 5'766’7'7. PavonoLo 0. 24D |
27 srvey Carr gyohology . .
28 C. B.yKey, "'Reoe. . 88 a’Function of Perceived Relations',
ARCHIVES OF PSYCHOLOGY, No. 83, Vol. 13, D. 106,
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ég an experiment, "Repetition and Association in Learning",
Reed. reported the following results: (1) The memory span for
words 1n a sentence is four times ag great as for disconnected
words: (2) Prose which arouses familiar assoclations requires less
than half the time for memorization than does prose not arousing
such associations,

30 |
in her recent study "An Investigation of Relatlion

Maﬁl
Between Age And The Ability To Memorize And Retain Meaningful And
Nonsense Material', found a correletion of .67 t,02 Dbetween syl-
lable and poetry scores. She suggests that this correlatlon is
probably about as great as the reliability coefficient of either
kind of material.

" The following findings in relation to the learning of
"gignificant versus nongense" material were given by Hunter&zl)‘
signifiecant meterial, i. e,, prose, poetry, pictures, ect.,
is more readily memorized than an equal amount of nonsense materisl,
and, moreover, it is better retained.... Radowwasljewitsch, work-

with the saving method,.. found the relative retention of poetry
snd nonsense material to be as follows: '

Period since learning Peroent of nonsense Percent of poetry
was completed material retained retained
5 minutes , 98 w 100
20 " 89 96
1 hour 71 78
g " 4% 58
24 " 68 79
2 days 6L Y
g " 49 42
14 " 41 30
30 " 20 24

120 " d oo

---;o—--——:—---——-———-———n———--———-—u—a—-—u——

29 H, B. Reed, "Repetition and Associstion in Learning",

PEDAGOGICAL SEMINARY, Vol, 31, PD. 147-55.,
%0 R. B. Meaul, An Investl ation of Relation Between %%% and The

Ability to Memorize end Retain Meaningful and Nongense Msterial, Un~
published Masbter's Theseis, Kansas S%a%e Temohors Gollege, tmporia,XKs.
51 W, S. Hunter, General Psychology, University of Chicago

Press, Chicago, 1924, D. Zi8,
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(6) The reliebility of memory scores. The literature re-
letive to the reliability of material and soores was extremely
limited. No better treatise of this subjeet ocould be made other
than quoting John A, McGeoch: 2F

The Reliebility of Memory Experiments. There has been no

- systematic investigation of the reliability of memory experiments,

such as has been made by Hunter and his students in the case of the
maze experiment, Coefficients of reliability have been, however,
reported oceasionally and in an ineidental fashion. The largest set
of rellability coefficients has been given by Woodrow (134) in con-
nection with his study of transfer. His correlations are between
end-tests similar in form but different in content. The coeffic-
ients are: rote poetry 0.67, rote prose 0.49, facts (substance)
0,48, historical dates 0.60, Turish-English vocabulery 0,70, aud-
itory memory span for consonants 0.55. Lemmon (67a), correlating
either repeated trials or alternate items,¢btains the following
coefficients: logical memory 0.60, auditory paired associates 0,85,
vigual paired associates 0,94, and Turkish-English substitution
0.91.

The correlation between the number of exposures required for
two 8-syllable lists given a week apart is 0.66 according to Baxter
(10); memory for ideas correlated to the extent of 0.78, even when
the repetition of the experiment did not ocecur under exactly similar
conditions; and logical memory materials gilven twice a week apart,
gave a coefficient of ©.76. Shaffer (107) obtaina self-correla-
tion of 0,61 and 0.71L for two wnits of logical memory material.

The reliability coefficients listed have been obtalned with
widely varying numbers of subjects and under diverse conditions,
The striking thing about them 1s that they are uniformly higher
than the coefficients obtained for the maze experiment.

PURPOSE

(1) Experiments generally have found that as the length of
meterial is inereased its difficulty lncreases at an increasing
rate, This is commonly accepted as a universal tendenocy. Most
of the evidence, however, rests upon studies in which nonsense
syllables and digits constituted the experimental material.

e - s e e A B Sult B S Gmu G A AN BSOS e N Ovm Gy B M R 9S8 P P e (m A e BOU Ml gk W M Qe b S S My O M ORY SI9 G G4 SR S b e £

B2 MoGeoch, "Memorizing", THE PSYCHOLOGICAL EULLETIN,
VOJ.. 25’ ppo 515"49.
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As a matter of fact Henmon and Lyon,cité& ﬂbbva;found that
this was not the case with poetry. Incriesink bhe lenghh. ¢ poctry
increased the number of trials to learn but not im proportionsl
amounts. In a8 much as these two investligators only used three sub-
Jects each,iilt has seemed desirable to set up an experiment with =
more adequate number of subjects in which the comparative effect of
inereasing the length of nonsense syllables and poetry upon their
difficulty may be determined with the same subjects and the same
experiméntal technique. This is one of the aims of the present
study.

(2) Authorities usually agree that a greater percentage of
longer lists is retained than thet of shorter 1ists. This opinion
seems to rest upon no ample or sysfematic body of facts. It was
deemed advisable to obtain retention scores upon all of the sub-
jects for both kinds of material and incorporate the extension of
this problem into this study. Especially did it seem worthwhils o
be able to compare the two kinds of material with respect to this
problem.

(3) The relation obtained between learning and retentive
ability is perhaps to some extent a funection of the methods used.
It isthe aim in the present feature of this study to determine
the relationship between learning and retentive ability, when
three different measures of retention are employed.

(4) As noted sbove meveral investigetors have reported de-
terminations of relationships between learning rote and msaningful
material. Such comparisons suffer, however, from the fact that

the relliability of either set of material wasg not known, It seem
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particularly advisable therefore, in the Present study to meke
such & determination since the reliability of each type of ma=
terial used is known. A correlation of ,50,for example, between
rote end meaningful material should be interpreted in the light
of the reliability of the seores in question. Should the reliab-
1114y of the scores be .90 the correlation of .50 would be considem-
ed low., If the reliability of the scores should be in the neigh-~
borhood of .50, a high degree of relationship between learning
rote and meaningful material would be indicated.

(5) The problem of individual differences in retentivenes
has been subjected +to much investigation. The relation of sex,
age, learning ability, and many other problems, to retention has
been studied. In the present study an attempt will be made to de-
termine the extent to which individuals of the same learning ca-
recity differ in retentive ability end the consistency with which
thege differences obtain, In the present experimental set-up the
author is fortunate in having a complete set of 8 learning and re-
tention scores upon each of the 39 subjeocts.

(6) While the present expermental procedure is not ideally
arranged for the determination of the relation of length of learn-
ing material to the reliability of the scores, it is nevertheless,
possible to make rough approximations. A brief secetion of this
manusceript is devoted to a consideration of this problem.

(7) The wide usage of nonsense syllables in memory experiments
is doubtless due in a large measure to the supposition that they
are more relisble than of mesningful materisl, such as poetry oY
prose, The literature apparently contains no very gystematie attempt

to compare their relisbility. In the present study 1t 1s possible
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to compare syllables angd voetry with respeoct to reliability,
under the same experimental conditions and with the same subjects.

(8) Experimenters have usually sought to express rate of
learning eand degree of retention both in time and trial scores.

It seems desirable, therefore, to compare them as %o reliebility.
Material and Subjects

The material used in this.experiment was both sense and non-
sense in nature. The sense material was composéd of portions of
two poemé, namely, the first thirty-two lines of Scott's William
and Helen, and the first twenty-four lines of Coleridge's poem
Love. The poems used were rather uniform with respect to content
and metrical arrangement. There were four lines to the stanzs
and sbout four feet to the line. These stanzas were disunited,
placed face down and thoroughly mixed., They were then drawn out
by éhance and as a result no two stanzas fell in their original
order in the poem.

The stanzas were thus arranged so that they could be shifted
systemgtically from one experimental 1llst to another in order to
exercise some control over their varying difficulty. Differences
in results in a comrlex experimental arrsngement such as this
might be due to differences in the difficu;ty of the lists used.
Eaéh subJect learned four lists of stanzes, one each on four con-
secutive days. The four iisté conslsted of 2,3,4, and b stanzas
respectively. Thus 14 stanzas were used altogether., Seven series
of lists were prepared in such a way as to shift the stanzas Lfrom

list to list. For example in series 1, list 1 was made up of stanzas
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1l and 2, list 2, of stanzas 3,4 and 5; 1list 3, of stanzas 6,7,8
and 9; and list 4 consisted of stanzas 10,11,12,13 an& 14, In
series 2, list 1 consisted of stanzas 3 and 4; list 2 of stanzas
5,6 and 7 list 3 of stanzas 8,9,10, and 11; list 4 of stanzas 12,
15,14,1, and 2., This process was continued until 7 such lists were
made out, Thus in the 7th series, list 1 consisted of stanzas 13
and 14, list 2,o0f 1,2 aﬁd 3y list 3 of 4,5,6, and 7, and list 4
_of 8,9,10,ll,and 12. The first subject would learn the lists mccord-
ing to series 1, the second accofding_to geries 2, and so on for
the seven series.’The eight subject“%ould learn them according to
gserieg 1, the ninth according to series 2, and so on. A detalled
arrangement is given in sppendix I.

The nonsense material consisted of three letter syllables
constructed according to definite rules suggested by Muller énd
Schumann®3Combinations of letters which spelled words were exclud-
ed. From the group of ninety syllsbles, forty were selected at
random and used in the experiment. Care was taken that rhymes and
meaningful combinations of syllables should be excluded. No g8yl-
lables were used the second time with any subjeét. |

The syllables were presented in pairs, in vertical order,
with double-spaces between syllablés pf a palr and four spaces
between each pair.

Four lists of ayllables were used, consisting of 4,8,12,and
16 syllables each. The subjects learned one list each for four con-
gecutive days. They were arrsnged into series and the particular
syllables shifted from list to list as in the case of the stanzas.
Appendix I, showé the complete arrangement. The subjects learned

a8 list of syllables and. stanzas at the same sitting, as 2 stanzas

R Y ) ey s W ey ) et Do NS @xn ) G P WS A EE B A W Gy W e

%3 E. Meumann, Ps%chology of Learninﬁ, D. Appleton and
y» PP

Company, New York, 1
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and 16 séllables, 3 stanzas and 12 8yllables, ete,

The subjects were 39 college students of the following olass=
ifications, 12 graduates, 12 seniors, 5 juniors, 5 gophomores, and
5 freshmen,

Procedure

The progressive part method by direet recall was used in
learning.and relearning both the sense and the nonsense material,
Individual testing was conducted throught the gtudy. Fach subject
was met on four consecutive days for learning and was retested on
four consecutive days one week later. At each sltting, the subject
learned (to one correct repetition) one list of sense material
and one list of nongense material, In order that a fair test of
retention might be obtained, the subjects were instruocted not to
attempt to recall the material after leaving the laboratory,

Each subject learned all the material in the same room, seat-
ed in the same chair, at the same hour each day, with +the same
environmental conditions.

In lea;ning, the subject was instrueted to read aloud each
stanza of poetry three times snd repeat as muech of it as he could,
The nonsense material was read twlce and then repeated, Thereafter
repetitions and recall alternated in the case of both kinds of ma~
terial, a recall following each repetition until the material was
magtered., The syllables were recalled verbally by spelllng them

out. Scores were kept both in terms of time and trials.
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RESULTS AND DISCUSSIONS
(1) Relation of lemgth of material to its difficulty. The re-

lation of length of materisl to its difficulty as expressed in time
and trials required to learn for nonsense syllables is shown in
Tables II and III, and figures I and II respectively, Figures I
and II are graphical representetions of the data of Tables II and
IIT. Table II and figure I show the effeet in terms of time, Table

IIT and figure II show the regsults in terms of trials.
TABILE II

RELATION OF LENGTH OF LIST OF NONSENSE SYLLKBLES
TO TIME REQUIRED TO LEARN

_igiéyl.
19.0

Length 4 syl. | 8 syl. 12 syl.

Time in min. 1.1 6.0

13.0

Read table thus: In learming the 4-syllable list, 1t re-

quired 1.1 minutes, 8-syllable list 6 minutes,

An examination of the date in Table II and of figure 1
indicates very clearly that there was a progressive inecrease in
time ag the length of the series inereased. Attention is called
to the relative, short time required to learn the 4-syllable list.
Ag would be expected; this length of list is within the memory span
of every subject.

TABLE III

J

i

RELATION OF LENGTH OF LIST OF NONSENSE SYLLABLES
70 TRIALS REQUIRED T0 LEARN

srenmesim——

Lengthﬂ

4 syl.

8 gyl.

12 syl.

16 syl.

Trials

5

12

20

28

Read table in same manner as Table II.
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It will be observed by comparisén of the foregoing data
that practically the same offect of inereesing length upon
difficulty is expressed by time end trials. These results con-
firm those of Ebbingheus 54, Robinson and Heron,35 and others
relative to theleffect of length of rote material upon its
difficulty. |

These curves may be more easily interpreted by édmparing
the obtained curves with the broken diagonal line. If length and
difficulty increased at the smme ratio, the curves should 2pprox~
imate this line. Since in the casse of learning the lines (curves)
are steeper than (the slope of the broken diagonal line) it is
clear that the diffioculty ie inereasing faster than length.

Tables IV and V and figures 3 end 4 show the effect of in-
creasing length of poetry upon difficulty. Table IV and figure@5
give regults in terms of time, while Teble V and figure 4 show

the effect in terms of trials,
TARLE IV

RELATION OF LENGTH OF FPOEM TO TIME
REQUIRED TO LEARN

———

No. lines 8 12 LA 16 20

Time in min, 5 9 13 15

Read table thus: In learning the 8-1ine list, it required
5 minutes, 12 line list 9 minutes.

. h o G Gp Sy et S D Mmp R SRy P wmy P (A A A e P R s fy Gl g B T R Gy N IR S u B W Y Gum WR G WD R fd Gt xR ey o S Gy by Ny W B

54 Hermsnn Ebbinghsus, op. cit. p.s.
35 L. 8. Robinson and W. T. Heron, op. cit. D.3,
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TABLE V

RELATION OF LENGTH OF POEM TO TRIALS
REQUIRED TO LEARN

No. lines 8 12 16 20

Trials 10 13 18 2l

Read table thus: In learning the 8-line 1list it required
10 trials, 1l8-line list 13 trials.
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Exemination of Tables IV and V end figures 3 end 4 reveals
that inereasing the length of poetry doed not have ag great an
effect upon difficulty as does ineressing the length of nonsense
syllables. The curves exhibit somewhat the characteristics of
negatively accelerated curves, They reveal & slight tendency for
difficulty to inerease slower than length, They seem to show that
the effedt of increasing length df meterial upon diffieculty is
different for the two kinds of material, |

These results partially confirm those of Lyon and Henman. 9%
They agree in showing that diffiétlty of poetfyudoesynot'increase
proportionally\with inerease in length. They,differ/fromftheir re-
sults, however, in that they show & much slighter tehdency for
difficulty to increasse at a decreasing rate with length than they
found. Two or three reasons may be suggested for this disparity
in the qualtitative aspects of the results., Their subjects were
too few to insure relisble results, They offered no insuraneé that
their long and short lists were o0f even difflculty. On the other
hand breaking up the logical sequence of stanzas in the present
study may have influenced the results in the direction of a more |
negrly proportioned increase in difficulty with inérease in length.

The results of the present study would seem to indicate that
in the case of rote material difficulty increases with length at
an increaéing rate, while that in the case of meaningful material
difficulty increases with length at a slightly deoreasing rate,.

A P G - B T wy b A n W SE OWD S NN s b ks (o) G e ki UF s fm e o RS M BN MY £ N G G ks Ge A S S ek A U Sy G SR R G kg SR A e T O el e v R O

36 Darwin Oliver Lyon, o0p. cit, D.5,.
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(2) Relation of length of material to retention.

Following are the results of the study of the relation
of length of material to retention. Retention is expressed
in saving scores and relearning scores. Table VI contains the

results for poetry and Table VII contains those for syllables.
TABLE VI

AVERAGE SAVING AND RELEARNING SCORES FOR EACH
LENGTH OF POETRY

Saving scores Lesrning scoreg¥* Relearning scores

Lines | Trials | Time Trials | Time Trials  Time
8 .70 .60 10 5.0 min. 3 2.0 min.
1z | .69 .67 13 9.0 min.| 4 3,0 min.
16 | .67 « 69 18 13.0 min. 6 4,0 min.
20 «67 + 60 2l 15,0 min. 7 6.0 min.

Read table thus: The saving score on eight lines of poetry was
.70 for triasls and .60 for time.

®

TABLE VII

AVERAGE SAVING AND RELEARNING SCORES FOR EACH
LENGTH OF SYLLABLES

) Saving soores | Learning scores* Relearning 8COTes
. Syl. Trials | Time Trials| Time Trials Time

4 .40 1o 5 1l.,1 min, 3 .0 min,

8 42 . b0 12 6.0 min, 7 3,0 min,

12 .45 » 04 20 13,0 min. | 11 6.0 min.

16 50 .H2 28 19,0 min. 14 9.0 min,

Read this table in the same manner as Table VI

e s WS e A b T ek S e P Aem Pet SR SR St e A e N U PR URe Sn T G A Woe o e B e G A4 Bea ey gt G et S0 PR p PR S e o g e B O s e e il 0 S e S S S

*Learning scores are given for ocomparative purposes.
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An examination of these results shows that ‘in the case of
poetry the percentage of material retalned as meassured by re-
learning does not wvery with the different lengths used either
in time or trials. In case of nonsense syllables the percent-
age of retention increases with length with respeet to trials.
No clear tendency is indicated for time scores. This confirms
Robinson and Herons 37 results with i-espeet to nonsense syl-
lables (they used nonsense syllables and digits). Perhaps this
regsult would be anticapted for poetry since diffieculty of poetry,
in this study was found to increase almost proportionally (al-
though not quite) with length. This suggests the possibility
that the relation of length to retention is contingent upon the
relation of length to learning. It is possible that percentage
of material retained will be found to increase with length only
when diffieulty of learning increases at an accelerating rate

with ineresse in length. Further experimentation may discover

such a law.

P A A e G 8 36 G e 0 B G s e Gl g ek e P gk R G N TR e M b Gy o her o e W W R e el ey M g R e e e R S s g S T o

37 T, S. Robinson and W. T. Heron, op. cit. . 7.
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(3) The relation between learning and retentive ebility.

The relation between learning ability and retantive sbility as
determined by this study is given below, The comparisons are
‘made with respeet to three expressions of retentiveness, namely,
relearning secores, saving scores, and direct recall scores. Correl-
ation coefficients were computed between the combined 'mean’ learn-
ing scores and the combined 'mean' relearning and saving scores,
and between the combined 'extreme' learning scores gnd combined
'extreme' relearning and saving scores in terms of triéls for both
kinds of material. By combined 'mean' scores is meant the com-
bined scores of 3 and 4 stanzas of poetry and 8 and iz'syllable
list. By combined extreme scores is meant the combined scores for

2 and 5 stanzes and 4 and 16 syllable lists,

Tables VIII and VIX contain the results,

TABLE VIII

INTERCORRELATIONS BETWEEN IRARNING AND RELEARNING
AND SAVINGS TRIAL SCORES FOR
NONSENSE SYLLABLES |

Tearning scores Relearning Scores | Saving scores )
Means Extremes Means Extremes
Means .29 %,09 , .26 t ,09
Extremes 74 2,04 -.16 .10

Read table thus: The coefficient of correlation between the
means learning scores and the means relearning scores is .29
With a ;P‘ En Of .090 N
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TABLE IX

INTERCORRELATIONS BETWEEN LEARNING AND RELEARNING
AND SAVING TRIAL SCORES FOR

- POETRY
Learning scores Relearning seores | Saving Scores
Means Extremes Means Extremes
Means = | .82 *.,0% .19 +,10
Extremes | .62 *,06 .10 %,10

" Read table thus: The coefficlent of correlation between the
mean learning scores and the means relearning scores isg .82
with & P.E, of .03.

Furthermore, correlation coefficients were computed between
the combined "mean' learning scores and the combined mean relearn-
ing sceores and between the combined fextreme! 1earnihg and relearn-
ing scores in terms of time for both kinds of material, Table X

shows the results.
TARLE X

INTERCORRELATIONS BETWEEN LEARNING AND RELEARNING
' AND SAVING TIME SCORES FOR
POETRY AND SYLLABLES

g??iabf:g =====T=T | k ‘Poetry =
Learning Relearning Learning Relearning
gcores scores scores seores
Means Extremes Means Extremes
Means 24 £,10 Means .44 1,08
Extremes | .36 t,08 Extremes .48 %,08

Read table thus: The coefficlent of correlation between means
learning scores and means relearning scores is .24 with a P.E.
of .10,



As an aid in interpretation of the foregoing correlations
the following statement is taken from Rugg:38

The experience of the present writer in examini

ng men
cgryelation tables has led him to regard correlation gs "nggu
ligible" or "indifferent" when r is less than .15 4o .20: as
being "presegt but low" when r renges from .15 to .20 %o 515
or .40 as being "markedly present” ox "marked," when r ranges
from .35 or .40 t0.50 or ,60; as being "high" when it is above
«60 or ,70, With the present limitations or educstional test-
ing few correlations in testing will run above 70, and it is
safe to regard this as a very high coefficient.

In the light of Rugg's opinion the foregoing eorrelations
would be regarded as showing a marked relationship between learn-
ing and relearning scores,

Two methods for testing retentioh were used in this study,
namely, the direct recall and the relearning. It will be noted
that relearning was the major method used while the direct re-
call was used as an incidental test,

On reporting for relearning, each subject was asked to re-~
Peat any or all portions of either kind of material that he had
learned seven days previous., He was glven all the tlime he wished
for this purpose. Only one subject was able tb recall any portion
of the nonsense material and that portion was too negligible to
be consideréd. The subjects were able to recall a conglderable
portions of poetry as shown in Table XI.

The subjects were divided into quartiles upon the basis of
thelr learning scores. Comparison ls made between learning ability
and direct recall and relearning scores for each length of material,
Table XI shows the comparison between learning and direct recall
and relearning scores for poetry trials,

O e R T Gt P S S gl S aEd QM CN) Nk Ao P e S PN WY dxf WY B MEN G8 BEa Veh ROR M e e g S N G ot Tm et 4T B me Nmm Mt S A ash A et aci G w6 G o o

38 Harold 0., Rugg, Statistieanl Methods Applied to Lducation,
Houghton Mifflin Company, boston, L191%Y, p. 266,




TABLE XI

EER CENT DIRECT RECALL AND AVERAGE NUMBER TRIALS
REQUIRED T0 RELEARN DIFFERENT LENGTHS OF
POETRY BY SUBJECTS OF EACH QUARTILE

i 8 lineg | 12 lineg 16 lines | 20 lines

% Tri- % Tri- % [ Tri- % | Tri-

Quertile D.R als D.R als D.R| als| D.R| gals
1 60| 1.8 28| 2.5| 26| 46| 16| 5.7
2 10 | 2.4 6| 3.8 0] 5.4 4| 7.3

3 0| 3.1 0| 5.1 51 5.9 6 | 7.2
4 5 | 4,2 8 | 6.0 8 | 7.6 0 | 7.6

Read table thus: The subject of the first guartile had &
50% and an average relearning 8¢ore of 1.8 for 8 lines of
- poetry, :

TABIE XII

AVERAGE PER CENT SAVING SCORES FOR DIFFERENT
LENGTHS OF POETRY

8 lines| 12 lines| 16 lines| 20 lines
Q Sﬁving Siving ‘Siving Sﬁving
1 72.9 74.1 50.1 46,8
2 71.9 65.4 63.6 65.4
3 69.5 59.5 66,5 64,7
4 63.5 57.3 66,6 65,7

Read table in same manner as Table XI.

Teble XIXI shows the relation between learning abllity for
nonsense ayllables o their retention as measured by saving and

relearning scores for each length of list,



7

TABLE XIII

PER CENT SAVING SCORE AND AVERAGE NUMBER OF TRIALS
REQUIRED TO RELEARN DIFFERENT LENGTHF OF
NONSENSE MATERIAL BY SUBJECTS
/OF EACH QUARTILE

e

, 12 syl. 16 syl.

% |Tri- | # |Tri-] # |Tri-| # |Tri-
|Sav. | als | Sav.| als| Sav. als| 3Sav.| als

4 syl. | 8 syl.

49.7| 3.3| 49.9|16.6| 40.9(17.3| 32.6| 23.1
49,41 4.8 45.2]11.5| 20.6|16.2] 13.0|26.2

N || P O

49.5| 5.0 46.3[13.1| 46.1[23.0] 44.4[29.8
4 | 42.2| 5.3 52.5[15.5] 4v.7[26.5] 34.2|25.3

Read teble thus: The subjects of the first quart-
1le has a saving score of 49.7% and an awerage re-
learning score of 3.3.
| The direct recall scores for poetry (none were obtalned for
syllables) and the relearning scores for poetry and nonsense syl-
lables show that superiority in learning is correlated with
superiority in retention. Measured in terms of seving scores the
better learners show a hlgher percentage of saving for the short-
er material. for the longer lists,the poor learners show a higher
percentage of saving in the case of both kinds of mabterisl,
This tendency is marked and consistent.
The quartiles in Tables XI, XII and XIII were determined
from & compositéd score of trials taken by the subject in learn-
ing 56 lines of poetry and 40 nonsense syllables. Again a very

wide range in number of trials was found.
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(4) The relastlon between nonsense syllables and poetry scores.
Correlation coefficients have been computed between the poetry and
syllable scores for the four different lengths of material, e.g.,

8 lines against 4 syllables, 12 lines against 8 gyllables, etc.

These computations are given in Table XIV,.
TABIE XIV

CORRELATION OF POETRY TRIAL SCORES WITH
NONSENSE TRIAL SCORES

——

oetry 4 syl. | 8 syl. 12 syl. 16 syl. 40 syl.

8 lines | .46 *,08

12 lines 1.66 £,06

16 lines .85 £,02

20 lines . .607%,06
56 lines | Le1 t,03F

Read table thus: 8 lines of poetry correlated with 4 nonsense
gyllables gives & coefficient of .46 and a P. E. of .08,
It will be observed that all these correlations were positive
and are high enough to be very reliable. The lowest corpelation
was found between shortest lengths of material which points to

the faet that length is an important factor.

P . Lk R e e e e R e I . R O el e e e

*The 66 lines of poetry and the 40 nonsense syllables were
not learned ag & unit. The correlation of their composite scores

wag found to be .8l.
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(5) Reliability of poetry and nonsense 8yllable scores,
As stated above the experimental procedure followed in this
study is not ideal for purposes of determining relisbility.
However, the method followed in making these determinations
may be sufficiently valid to serve as a suggestion of the re-
liability of each typevof material. The procedure is that of
correlating the scores of each length of material with those of
every other length. The proeedufe is‘easily geen from the ap-

propriate tables. The results for trial scores follow in Tables

XV and XVI
TABLE XV
CORRELATION COEFFICIENTS FOR POETRY
TRIAL SCORES

] 12 1ines |, 16 lines 20 lines

8 lines 74 1,04 .87 *,02 | .86 £,02
12 lines W87 t,02 .82 £,05
16 lines .83 *,02

Read table thus: 8 lines of poetry correlated
with 12 lines of poetyy gives a coefficient of
.74 with a P.E. of .04%
Since all the correlations in the above Table are over
sixteen times their probable error, it 1s safe to regard these

findings as highly reliable.
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TABLE XVI

CORRELATION COEFFICIENTS FOR NONSENSE
SYLLABLES TRIAL SCORES

'8 gyllables 12 syil&bles 16 syilablea
4 syllables .53 *,08 .62 £,06 .29 %,09
8 syllables .57 +.06 67 .06
12 syllables - .60 ¥,06

Read table same as in Table XV.

The correlation coefficient found with nonsense material
shows no such high relationship as was found for sense material,
With the exception of the correlation of .29 between 4-syllable
ligt and 16-syllable list, the other correlations are reasonably
high. Although this .29 1s too low to insure absolute dgpendibility,
there isrstill e fair degree of relisbility shown.'~w7

Tables XVII and XVIII give the so-called reliability co-

efficients for both kinds of material, in terms of time sScores.
TABLE XVII

CORRELATION COEFFICIENTS FOR POETRY

TIME SCORES
= 12 Iines |y 16 lines | 20 lines
8 lines .80 £,03 .55 £_06 49 %,08
12 lines . .66 .06 15 £,04
16 lines .69 £.,06

Read table thus: elght lines of poetry correlated
with twelve lines of poetry gives a coefficient .80
with a P.E. of .03,
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As in the case of correlations of poetry trials scores,
the poetry time scores ghow a 'marked' degree of relationship.
The above correlations are somewhat lower than are the correla-
tions for trials scores, bu& as has been shown frequently in
this study, trial scores are s much more relisble criterion than

are time scores.
TABLE XVIII

CORRELATION COEFFICIENTS FOR
SYLLABLE TIME SCORES

'

8 syllables Tﬁ£§§TT§§T§§ﬁ=T%%§§Tf§fT§§
4 gyllebles | .35 *,08 W17 %.10 .11 £,10
8 syllables .62 t,06 .58 t,06
12 syllables .68 1,06

Read Table same as Table XﬁII

The correlation between 4-syllable listkand 12-1is% and
between 4-gyllable and 16-syllable list are too low.to have
any great degree of relisbility. It might again be stated that
length of lists plays an important role in mémorizingyof non=-

sense material.
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(6) A comparison of the reliability of poetry and nonsense
gyllables. The foregoing data show a fair degree of reliability
for both poetry and nonsense material,\ﬁith the pbetry secores
proving the more reliable by all oomparispna.. It seemed desirable
to make a furthur attempt to compare their reliabllity by cor-
relating the combined mean scores against the combined extreme
scores for each type of material. The results are given in the

following table.
TABIE XIX

CORREIATION COEFFICIENTS OF MEAN AND
EXTREME SCORES FOR POETRY AND
NONSENSE SYLIABLES

— Poetry Syllables
Mean Mean Mean Mean
(time) (trials)| (time) (trials)
Extreme !| . 4 ’ g
 (time) |.66 *,06 63 %
Extreme - : .
(trials) | 19 £,08]| | .83 2,02

Read table thus: The corfelation coefficient of

poetry mean time scores and poetry extreme time

geores is .66 with a P.E. of ,06.
Ags shown in Table XIX, the correlstion coefficients between
- Mméan scores and extreme scores range from .63 to :83. These co-~
efficlents are both high and positive. The lowest correlation .63,
between mean and extreme time scores, is still highly significant
since 1t is about ten times its P.E. To insure a satisfactory de-
of reliability, most research workers insist that the coefficient
be at leagt four times 1ts probable error. This method of comparison

shows the two types of material to be about equal in relisbility.
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A comparison of the reliebility of trial and time seCoOTes
(when material is learned by the progressive part method and
direct recall). On the basis of 50 correlstion coefficlents
in time and trials, which were computed in this study, 4t is
pogsible to bring these two together and mske a comparison be-
tween the reliability of the two measures of learning. These

comparisons are given in Table XX,

TABLE XX

COMPARISON OF CORRELATION COEFFICIENTS OF TIME AND
TRIAL SCORES FOR NONSENSE
SYLLABLES AND FPOETRY

.Triel scores Time soor?g
Poetry Poetryk Syl. Ppetry| Poetry | Syl.
Vs RE Vs s Vs ve
Poetry Syl. ' Syl Poetry| Syl. Syl.
.74 46 | .53 80 | .17 .55
.87 .66 .62 17 .55
.86 .8b «29 .49 J11
.87 .60 .59 .66 .62
.82 .81 « 67 o713 .B8
.83 «60 .69 .58
.82 17 .26 .66 42 . 2%
.79 .83 o 46 .48 N4 68
£ 62 T4 o4l B8
.19 26 TR
.10 ~. 16 .

Ave, .68 .62 44 .56+ .28+ 34+

Read table thus: Correlation coeffilolient between the
first two lemgths of poetry is .74.
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An enalysis of Table XX leaves but iittle ground for ar-
gument on behlaf of the time scores. The coefficients obtained
for trial with trials are élmost without exception appreciably
higher than those of time with time._The gverage of trisls for
both types of material withgut regard for length is ,68 for
poetry and while it is .44 ior nonsenge, On the other hand,the
average rellability of time with time foxr poetry is .55 and for
nonsense only ,34. We may conclude then, on the basis of the
above correlations, that trials are more relimble criterion
for both types of material than is time., Also there 1s evldence

to the effect that sense materisl is more reliable than nonsense,



CONCLUSIONS

Within the limits of this experiment the Ffollowing con-
clugions are warranted.,

(1) As the length of ligsts of nonsense syllables ig increas-
ed their difficulty increases at an increasing rate. In the case
of poetry difficulty does not inerease at & rate quite proportion-
al to inerease in length.

(2) As measured by relearning, a greater percentage of the
longer lists of nonsense syllables 1s retained than that of short-
er lists. Retention of poetry does not wvary with length of material,

{(3) The relearning and direct recall gcores confirm previous |
studies which have shown that superiority in learning is eclosely
associated with superiority in retention. Betteéer learners show a
higher percentage of saving for shorter lists while poorer learn-
ers show a higher percentage of saving for longer lists.

(4) There is a high correlatlon between poetry scores and
nonsenge scores., The coefficlents were found to range from
.46 £,08 to .85 %.02 with an average of .67.

(5) Reliability of both kinds of material appears to be high
enough to insure dependable results where group edmparisons are
involved. In most instances poetry scores were found to be slightly
more reliable than nonsense syllable scores.

(6) Scores in terms of ‘'trials' seem to constitute & more
reliable eriterion than 'time scores, when the progressive part

method together with direct recell 1s used.
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Appendix I

Meaningful material., A portion of two poems comprised the

meaningful materisl,

Order
14

12

LOVE

"All thoughts, all passions, all delights,

Whatever stirs this mortal frame,
All are but ministers of ILove,
And feed his sacred flame,

0ft in my waking dreams do I

Live o'er again that happy hour

When midway on the mount I lay,
Begide the rulned tower,

She lean'd against the armed man,

The statue of the armed knight;

She stood and listened to my lay,
Amid the lingering light.

Few sorrows hath she of her own,

My:joy! my Jjoy! my Genevievel

She loves me best, whene'er I sing
The songs that make her grieve.

I played a soft and doleful air,

I sang an old end moving story-

An old rude song, that suited well
That ruin wild and hoary,

She listened with a flitting blush,

With downcast eyes and modest grace;

For well she knmew, I could not choose
But gaze upon her face,

Coleridge
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WILLIAM AND MARY

Order From heavy dreams fair Helen rose,
And eyed the dawning red:
"Ales, my love, thou tarriest long!
0 art thou false or deadg"

With gallent Frederick's princely power
2 He sought the bold erusade,
But not a word from Judah's wars
Told Helen how he sped.

With Paynim and with Saracen
1% At length a truce was made,
And every knight returned to dry
The tears his love had shed,

Qur gellant host was homeward bound
11 With many a song of joy;
Green waved the laurel in each plume,
The badge of vietory.

And o0ld and young, and sire and son,
4 To meet. them erowd the way, '
With shouts and mirth and melody,
The debt of love to pay.

Full many a maid her true-love met,
And sobbed in his embrace,

And fluttering joy in tears and smiles
Arrayed full many a face,

Nor Joy nor smile for Helen sad,
3 She sought the host in wvain;
For none could tell her William's fate,
If faithless or if slain.

The martial band is past and gone;
10 She rends her raven hair,
And in distraction's bitter mood
She weeps with wild despalr,

Scott
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AFPPENDIX I

Order in which stenzas of poetry were pressented for learn-

ing in study.

Series 8Series Series Series Series Serles Series

i 2 3 4 5 6 n
List

1 1 3 5 7 8 11 13

2 4 6 8 10 12 14

2 3 5 Vi 9 11 13 1

4 6 ¥ 10 12 14 2

5 7 9 11 13 1 3

3 6 8 10 12 14 2 4

Vi 9 11 13 1 3 5

8 10 12 14 ) 4 6

9 11 13 1 3 5 v

4 10 12 14 2 4 6 8

11 13 1 3 5 7 9

12 14 2 4 6 8 10

Ta 5 4 6 8 10 12



EPPENDIX II

Nongense material. The nonsense syllables used, are listed

below with thelr corresponding numbers:

1, CEK \
2. FEQ
3, KEF
4, MOJ
5, ZIR
6, BEH
v, LAJ
g, XAV
9, QUE
10, 10D +
11, REK
12, CUH
13, FOB
14, XIR
15, K1B
16. 2EQ
17, X¥AK
18, %07
19, VAS
20, KIR

2l, TUV
22, KAJ
23, REG
24, QIN
25, PAQ
26, CIK
27. QUR
28, LEK
29, 813
30. NOF
31l. KEF
32, XAP
B3, QAS
34, XOL
35, VOP
36. PIZ
37, SOR
38. KIQ
39. BEJ
40, VIB

46



Series

List
I

II

IIT

Iv

-

oIt oo

GROUPINGS
B C
5 9
6 10
7 11
8 12
9 13

10 14

11 15

12 16

13 17

14 18

15 19

16 20

17 21

18 22

19 23

20 24

21 25
22 26

23 a7
24 28
25 29
26 20
27 ol
28 52

29 33

30 34

31 35

32 36

33 a7

34 38

35 29

36 40

37 1

38 2

29 3

40 4
1 B
2 6
3 7
4 8
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APPENDIX II
OF NONSENSE SYLLABLES

1
2
g7 31 35 39 3 11
28 32 B 40 4 12
29 %3 37 1 5 13
30 B34 38 2 6 10 14
281 35 ® 3 7 11 15
32 %6 40 4 8 12 16
33 37 1 5 9 13 17
34 38 2 6 10 14 18
33 % % 7 11 15 19
36 40 4 8 12 16 20
37 1 5 9 13 17 21
38 2 6 10 14 18 =22
29 3 7 11 15 19 23
40 4 8 1z 16 20 24
1 5 9 13 17 21 25
2 6 10 14 18 22 26
3 7 11 15 19 23 27
4 8 12 16 20 24 28
5 9 13 17 21 25 29
6 10 14 18 22 26 30
7 11 15 19 23 27 Bl
8 12 16 20 24 28 B2
9 13 17 21 25 29 B3

dy



