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INTRODUCTION 

This study is designed to throw light upon the following 

problems in memorization: First; the relation of length of material 

to its difficulty; second', the length of material in relation to 

retenti~n; third, the relation of learning to retention; fourth. 

the correlation between the learning of nonsense material a~d sense 

material; fifth, a comparison of the reliability of poetry and. non­

sense scores; and sixth, a compariso~ of ttime T and 'trialtscores. 

Historical Summary 

To Herman 11ibinghaus,a student of' Fechner, must be given 

the credit for the first scientific experimental work on memory. 

Before l1b1)inghaus ma.de his first attempt to apply precise scien­

tific method to the study of the higher mental :processes, the 

sUbject of memory had been regarded as being toosubjeot1ve and 

too personal for exact and cluantitative treatment. 1'bbinghauB 

devised the so-called nonsense slllable~ which have proved to be 

real assets in the study of' memory• . , , 

All of Ebbinghaus T experiments were carried out upon him­

self as the subject. These experiments were preformeQ in a 

very careful and highly controllea manner. 

Of the ~bbinghBus experiment Garrett1 said: 

In attempting to summarize in brief space ]''bbinghaua' s 
chief contribution to experimental psychology, we must certaimy 

~---~---~------~----~------~---~--"----~--~-~-------~----------~~ 

1 Henry E. Garrett, Great E;periment~ 1£ Psyoholo81, 
pp. 76-77 
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list (1) his introduction and use of quantitativa methode in the 
study of learning and forgetting; (2) his measurement ot the fao­
tors governing fixation, retention, and reoall in verbal lee.rn~ 
iug; and (3) his invention of nonsense syllables. Ebbinghaus's 
memory methods are to..day standard prooed.ures in the psyohological
laboratory. His main results may be aocepted. substantially as he 
left them. Of his invention of nonsense syllables T1tohener re­
marks. trlt is not too muoh to say that the reoourse to nonsense 
syllables, as a means to the study of assooiation, marks the most 
oonsiderable advanoe, in this chapter of psychology, since the 
time of Aristotle Tl 

, in brief, Hermann Ebbinghaus was the founder 
of the quantitative study of association. 

(1) Length and Diffioulty. Much work has been done upon the 

effects of the length of the series upon the diffioulty of its 

acquisitions. The results have differed oonsiderably in various 

investigations but they all tend to show that as the length of 

the series is increased there was a much greater oQr~eaponding 

increase in the time neoessary for its mastery. 

It has been the common belief that the longer the material 

to 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 atter 

seventeen readings, while it took forty-four readings to learn 

twenty-foursYllables. 2 For a oomparison, Ebbinghaus' results 
3 may be stated as follows: 

2 Darwin Oliver Lyon, "The. Relation of Quiokness of LEU1I.rn... 
ing to Retentiveness" ARCHIVES OF :PSYCHOLOGY, No. 34, (J~1.t8,.ry1916) 

3 lIenry E. Garrett, Grea~ E~erimen~s ~ ls~oholoSY, p. 54. 
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Length Number Time Ave. timeof lists of readings for lists per 8yl.
 
7
 1 3 seo. .4 sec.10 13 52 sec. 5.2 sec •.12 17 82 seo. 6.8 seo.16 30 196 seo. 12.0 seo.24 44 422 seo. 17.6 seo.36 55 792 sec. 22.0 sea. 

It is olear that Ebbinghaus found that. as the length of 

material is increased its difficulty increases at an inoreas ... 

ing rate. The rate is not entirely uniform. However, this 

would probably be too muoh to expeot with a single subjeot. 

strong, 4 in his study, "The Effect of Length of Series 

Upon Recognition Memory" presented his 40 subjeots with vary­

ing lengths of advertisements. He found that the number in a 

series of stimuli affected the results almost in direot pro­

portion to the inorease; that is, as the number of the stimuli 

increased, the peroentage that could be reoognized deoreased. 

In Schmidt's 5 study of advertising the.inorease of ma­

terial led to more errors in recognition. 

Robinson and Heron 6 in their stUdy, entitled t1Reaults of 

Variati~ns in Length of Memorized Material", oited the faot that 

the relation between length of material and effort to learn has 

been expressed by many writers as a relation between length and 

---~----~-------~-~-------------------~-----------~--~--~-------

4 E. K. Strong, "The Effeot of Length of Series Upon Reo­
ognition Memory", PSYCHOLOGICAL REVIEW, Vol. 19, :pp. 447-62. 

5 John A. McGeoch, "Memory", PSYCHOLOGICAL BULLETIN, Vol. 35, 
p. 533.

6 E. S. Robinson and W. T. Heron, "Resultl3 of Variation in 
Length of Memorized Material", JOURNAL OF EXPERIllEl~AL PSYCHOLOGY 
Vol. 5. ~~. 428-48. 



4 ,. 

repetiti011. Only two or three have realized that one repetition 

was a unit, the magnitude of which varies directly with the 

length of m~terial. When the effort required in learning is 

measured in terms of constant units, e. g., learning time, the 

relation between length and difficulty usually showed a positive 

acceleration. That is, as the length increased diffioulty in­

creased at an increasing rate. 

Robinson and Darrow's '7 study, JrEff'ect of Length upon 

Memory for Numbers", cited the fact that there was a 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 eXIJeriment, "The Relation of the Length of Material to 

the Time Taken to Learn, and the 
~ 

Optimum Distribution of Time u, 

oompared his results to those of Henman, Though both men used 

only three subjects and only one kind of material, their find.­

ings are very significant. Table I shows the results of these 

two studies. 

--------.--~--.----------------~------~-------------------~--~-

'7 Robinson and Darrow, lIEffeot of Length ullon Memory for 
Numbers", .A1f.ERIC.A.N JOURNAL OF PSYCHOLOGY, Vol. 35, p, 243. 

8 Darwin Oliver Lyon, ll,IDlie Relation of the Length of Material 
to the time Taken to Learn, and the opt imum. Distribution of Time tf, 

JOURNAL OF EDUCATIONAL :PSYCHOLOGY, Vol, 5, :po 1. 



TABLE I 

REPETITIONS REQUIRED TO LEARN VARIOUS LENGTHS Ol!' POETRY 

I,~r t"J'rl 

Subjeots 
R. D. P. 

1"1' 

Number 
Stanzas 

Number 
stanza.s 

1 
2 
:3 
4 
5 

.­
3 3 4 
5 6 7 
6 9 10 
7 11 12 
9 14 14 

2 
5 

10 
25 
50 

Sub;) ects 
C. L• M. 

7 6 IS 
17 ;1.6 J.4 
1922 16 
22 19 16 
30 25 23 

Read table thus: Subject number I required three trials to learn 
one stan~a of poetry. 

From Lyon's study it is seen that the number of repetitions 

does not inorease as fast as the number of staD$aS, 

III Miss Washburn' s 9 study, "An EXIJerimenta.l Stud.y of 

Various Graphio, Tabular and Textual :Methods of :presentilli' 

Quantitative ¥aterial", it WaS found that simIlle visual :pa.tte1"n 

and few data favored speoific reoall; while the more oomplex the 

pattern and more numerous the data, the more general the reoall. 

An inorease in the number of data shown in a graph affeoted un­

favorably the recall of speoifio amounts, but did not thUS. affeot 

the reoall of static and dynamic comparisons. 

In learning nonsense syllables, Gamble,10 in her eX]eriment 

"A study of Three Variables in Memorizing", stated- tha.t the 

difficulty did not increase in proportion to the inorease in the 

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

work pointed to important interrelationshi:ps between variables 

of length, rate, and frequenoy. 

--~-------~----------_.-----------~~--~-~----~----.~-~-----~---

9 J. N. Washbu.rn, "An Ex:perimental studY Qf Various Gre.jh1e.
Tabular and Textual Methods in :Presenting Q,uantative l,{s,terial 
JOURHAL OF EDUCATIONAL PSYCHOLOGY, Vol. 18, 1'1'. 361...76, .65 ..76, u 

10 E. A. Gamble, "A study of Three Varia.'bles in Me1nor1ziES • 
A}ffiRICAN JOURNAL OF PSYCIIOLOGY, Vol. 39, ~p. 223-34. 



11 
Robinson and Darrow, working on the :P1'oblem ot the re .. 

lation of length of numbers to time required to learn, establish­

ed the faot that the amount of time required for memorizing ib.... 

creased at a mounting rate as the lists became longer. 

(2) Length and retention. Ebbinghaus 12 found in his ex­

periment, that on retesting twenty-~our hours l~ter the longer 

list s were 
" 

better retained. The additional work in learl1ing which 

t~elong list demanded produced and enduring effeot, muoh as if 

it had been devoted to the ~-lea.rning of shorter lists, a.oeord­

ing to this author. 
13 

E. Meu.mann, made the follOWing ooment, in regard to the 

Ebbinghaus' experiment in the learning of poetry: 

As to the influenoe of length of series, it"waa found that 
the longer series were more indelibly imprinted, - that is, they 
were retained better; indeed, the groul's of thirty-six syllables 
were imprinted almost twice as thoroughly as the groups of twelve 
syllables. Significant material was remembered very m'lJioh better 
than meaningless material. 

LUdeke's 14 shorter lists of oonstants, learned by a form 

of the memory span method, resisted the longer interv!8.ls between 

~resentation and recall better than did the longer lists. 

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

on a ~age had no greater recognition value than two or four words 

:per page. 

----~-------~~-----------------------------~--~---~--~--~------. 

11 .Hobinaon and Darrow, "Effect of Length upon :Memory for 
Numbers", AMERIOAN JOURNAL OF PSYCHOLOGY, Vol.~"5, :po 243. 

:!.12 Darwin Oliver Lyon, "The Relation of Quickness of Lea.rnine 
to Retentiveness" !.ROXIIVES OF PSYOHOLOGY. No. 34_ (Je.n:ua.ry 1916) 
p. 3. 

13 E. ~Ireumann, J?SYQhology 9..f Lee\rnip;s, 1'. 334. 
14 John A. MoGeooh, "Memory", FSYCHOLOGIOAL :BULLETIN, 

VOl. 35, ».533. 
15 H. F. Adams, ":Memory as A:t'feoted by Isolation of Me.t$ri~ 

and by Re:petit1on", JOURNAL OF APPLIED PSYCHOLOGY, Vol. 11, Jp. 1315.'2. 
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Carr is of t~e opinion that the longer and more diffioult 

the material,the better it is retained. For example, a list of 

twenty words would be retained more effectively than wo\il.1d. a. siro­

iliar list of ten words. He suggested that this fact :probably was 

due to the greater effort required to memorize the longer list. 

McGeoch 17 found that in the case of nonsense syllables and 

!lumbers, suceptibile to retroactive inhib1tion decreased as the 

l!sts increased in length. This suggests an inverse relation be­

tween the degree of learning and retroaction, since the longer 

lists were also better learned. 

Robinson and Heron 18 in their study, "Resulta of Variations 

in Length of Memorized Material", found that shorter materials are 

more rapidly forgotten than longer materia.ls. The memory curve for 

all lengths of material stUdied by these men shows a generliLl n.eg­

ative acceleration. 'I'hese curves vary regularly according to the 

length of the material represented. 

Abramson 19 found that the more intelligent children reoall ­

ed better the differential features of objeots. The leaa intell ­

igent children recalled. well the looation of objects. 

(3) The relation of learning ability to retention. Henderson 20 

found in his "Study in Memory" that in general those who learn 

prose quickly are able later to recall a greater 'Peroentage e>t 

what they' have learned than the sldW learners. In othe~' wordl.Jil, he 

16 Harvey A. Carr·, :Psyohology, p. 24t~. '
 
17 John A. MeG-eooh, "StuCLies 1n~emoryl',
 

AMERICAN JOURNAL OF PSYCHOLOGY, Vol. 41,].

18 E. S. Robinson &nd W. T. Heron, !'Results of Variations 

in Length of Memorized Material ". J OU'1Il'AL OF lrJ)tJOA!D!CUfAL :PSYOHOLOGY. 
Vol. 5, ~p. 424-48. 

19 John A.MoGeooh, "MemoryU,J?SYOHOLOGICAL BULLJl!3:Ii,'V'ol. 26,p.636 
20 E. N. :Henderson, A Study in :Memory, tl PSYCHOLOGle1AL REVIEW 

:M1D}if:.ElGm.;B1r SUPPLEMENT, No. 25, 1903. 
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found that the power to learn readily correlated with the ]ower
 

to remember what had been learned. In his experiments however,

t 

he d.id not allow his subj ects to oom]letely learn the material. 

His method, briefly, was as follows: He requeated his sUbjeots 

to read twioe a selection taken from "The Dutch Homestead" by 

Irving. Three minutes were allowed for this. The subjects were 

then requested to write down as much as they could remember. Two 

days later they were again called upon to write down asmuoh as 

possible, and after a lapse of four weeks a third reoall was re­

quested. He found that his older subjects learned somewhat better 

than the younger and explained this as due to their greater oa­

pacity to understand. This capaoity, however, seemed to have no 

influence on the relative retention. Henderson's results oannot 

be held to apply to nonsense syllables or other meaningless material; 

and even with respect to connected prose, the material which he 

used, his results are not directly comparable with those of ex­

periments in which complete memorizing has occured. 
21From Lyon's study, "Relation of Quickness of Learning to 

Retention" the follOWing quotation was taken: 

As regards retention, Muller and Schumann found that the 
persons who memorized a series of nonsens.e-syllablealn the 
shortest time also relearned it in the shortest time after 24 
hours. This was to be e:xpected t since What is forgotten oan be 
relearned more qUickly by a qUick learner than by a slow learn­
er. But the slow learner saved more time, both absolutely and 
relatively, than the fast learner. When the relearning WaS oom­
]ared with the original learning•••• Ogden, in his paper entitled 
flUeber den Einfluss der Gesohwindigkeit des lauten Lesens aut 
das Erlernen und :Behalten von sinnlosen und sinnvollen sto:ffen,TI. 
obtain results muoh the same as those of Muller and Sohumann•••• 
Ogden used both logioal as well as nons.<U;J.,ee me.ter1aland his re­
sults were praotioally the same for 'SotH. 

21 Darwin Oliver Lyon, "Xhe Relation of QUiokness of 
Learning to Retentiveness" ARCHIVES OIP PSYCHOLOGY, No. 34. 
(January 1916) p. 3. 
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In Good's study, "The Effeot of Extensive Reading on 

the Reproduction of Ideam or Thought Unita", he found that the 

upper quartile in intelligence was a little better in reproduotion 

of ideas than was the lower qua~tile. He suggested that, while 

the lower students did almost as well as the others in the some­

what mechanical :process of reproduction, they did less in thought­

requiring performances. 
23In regard to individual differences, Whitehead, in his ex­

periment dealing with visual and aural processes, stated that the 

slow learners, in a shorter time, both relearn and retain a larger 

amount than did the ra]id learners. 
24

In 1911, ]usemann, in an article "Learnen und Behalten", 

published the results of seven years' work on various aspeots 

of the memory :problem. From his results he concluded that, of 

two individuals, the one who required the greater amount of time 

in memorizing a series of words would require less time, relative­

ly, in relearning them. 

Buseman's results, however, as far as they go, would seem to 

point against the assumption that it is the qUick learners who 

forget quickly. In summing up his work on this subject he said; 

nIt has n.ot yet been. :proven that a greater ability to learn cor­

re.spoJ+<];s to a smaller ability to retain; - on the" contrary it is 

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

retainel'ft. 

~2 C. V. Good "The Effect of Extensive Reading on the 
Reproduotion of Ide~s or. Thought Units~l ElDUCATIONAL J?SYOHOLOGY, 
Vol. 18, p~. 477-85. 

23 ...... Whitehead, "study of Visual and. Aural :Memory l?:r-o­
oeases", PSYOHOLOGICAL REVIEWS, Vol. 3, 1'. 268. 

24 D. O. Lyon, "Relation of Quickness ot Learning to Re­
tention", ARCHIVES OF PSYCHOLOGY. No. Z4r, (January 1916) p. 14. 
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l~ers, in "A Study of OonfusionN, uaed fifty girls as sub~ 

j ects. Time :'was recorded but the subjeots were given all the time 

needed to memorized a list of words and figures. The distribution 

for both learning and relearning time showed wide variations to­

ward the upper limit. ~he upper quartile for learning time was 

383 seconds; the lower quartile was 672 seconds. The recall times 

were 268 and 90, respectively. The oorrelation between learning and 

recall time was -.38!: .0816. !his negative correlation indicated 

that when the learning time was high the recall time was low and. 

V"ioe versa. It probable meant that the girl who took :plenty of time 

:in making certain her learning was more certain of her reproduotion. 

(4) Relation between learning of nonsense material and sense 

material. Experiments conducted by Achilles in "Reoall and Rec­

ognition ll led. him to state that, persons who recalled well one 
26 

form of material might not reoall another form well. 

The nat~e of the material memorized played and im~ortant 

role in all of the previous studies. Carr 2'1 statecl that meaning­

ful material was usually more easily remembered than was a list 

of disconnected items - at least when retention was measured by 

the relearning method. 

Key, 28 in his study ITRecall as a Funotion of Peroeived Re­

lations lf , found the learning values for words with common:plaoa 

relations from the Kent-Rbsanoff list were from one and one-half 

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

26 G. C. "Myers, "A Study of Con:t'ueion lT , PSYCHOLOGICAL Rlt'VIEW, 
Vol. 7, XlP. 546-47. . .G /'fA 'l::lU·'r"'''~TTII'Ii1l'26 Edward S. Robertson, "Memorizing", PSYOBOLO Iv...L Ji;' ,~J. Jll, 
Vol. 21, ;P:P. '6'16-7'1. 

27 Harvey Carr, PSlohology, ;p. 243. tl28 C_ B. Key, "Reoa!! as a Funotion of Perceived Rel8l.t1onw , 

ARCHIVES OF PSYCHOLOGY, No. 83, Vol. 13, :p- 106. 
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~~ an experiment_"Repetition and. Assooia.tion in LE:)arlJ.ing", 

Reed reported the following results: (1) The memory span tor 

words in a sentenoe is four times as great as tordisaonneoted 

words: (2) Prose whioh arouses familiar assooiations reqUires less 
,­

than half the time for memorization than does prose not arousing 

suoh assooiations. 
30 " 'Maul in her reoent study flAn Investigation of Relation 

Between Age And The Ability To Memorize And Retain MeenlngfUlAnd 

Nonsense Material"_ found a oorrelation of .67 t.02 between syl­

lable and poetry soores. She suggests that this oorrelation 1s 

probably about as great as the reliabi11ty coeffioient of either 

kind of material. 

The following findings in relation to the learning of 

"signifioant versus nonsense"	 material were given by Hunter: 31 

Signifioant material, i. e., :prose, poetry, piotures_ eot., 
is more readily memori~ed than an equal amount of nonsensem~terial, 
and, moreover, it is better retained•••• Radowwas1jewitsoh, work­
with the saving method••• found the relative retention of poetry 
and nonsense material to be as follows: 

Period since learning Peroent of nO~.ense Percent of poetry
Was completed	 material retained retained 

98	 1005 minutes 
89	 9620 " 78711 hour 
47	 58

8 " 68	 79
24 " 67612 days 426 fI	 49 

41 30
1;4 " 242030 " 

120 tl	 3 • • 

29 H. B. Reed, "Ralletitlon and Assoo iation in Learning", 
PEDAGOGICAL SE~INARY, Vol. 31, 1"1". 147-55. 

30 R. B. Maul, ~ Investiiation of Relation ;e!'twee~ I!.,,'! flW,d The 
Ability to Memorize and. lteta1n -eaninfi'UJ. and Nonsense !le:teraI;'"'"U1i=
pUblished"Master's' Thesis, leans'as Sta e Tea.ohers coltege, Elloria.,Ks. 

31 W. S. Hunter, General ~ayoho1o~y, University of Chioago 
Press, Chioago, 1924, ~: 3!~: 
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(5), The reliability of memory soores. The literature re­

lative to the reliability of material and. soores was extremely 

limited. No better treatise of this su.bject ooull be made other 

than quoting John A. Mc~eooh: 32 

The Reliability 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. Coeffioients of reliability have been, however, 
reported occasiona.lly and in an incidental fashion. The largest set 
of reliability coefficients has 'been given by Woodrow (134) in oon­
nection With his study of transfer. His oorrelations are between 
end-tests similar in form but different in content. The coeffio­
ients are: rote poetry 0.67, rote :prose 0.49, fa.cts (substance) 
0.48, historical dates 0.60, Turish-English vocabulary 0.70, aud­
itory memory span for consonants 0.55. Lemmon ~67a), oorrelating
either repeated trials or alternate items,9btains the following
ooefficients: logical memory 0.60, auditory paired associates 0.85, 
visual paired associates 0.94, and Turkish-English substitution 
0.91. 

The oorrela.tion between the number of exposures required for 
two a-syllable lists given a week a:part is 0.66 according to Baxter 
(10); memory fox 'ideas correlated to the extent of 0.78, even when 
the repetition of the experiment did not occur under e~aotly similar 
conditions; ~d logical memory materials given twice a week apart, 
gave a coefficient of Q.76. Shaffer (107) obtains self-correla­
tion of 0.61 and 0.71 for two units of logical memory material. 

The reliability coeffioients listed have been obtained with 
widely varying numbers of subjects and under diverse oonditions. 
The striking thing about them is that they are uniformly higher
than the coefficients obtained for the maze experiment. 

PURPOSE 

(1) Experiments generally have found that as the length of 

material is increased its difficulty increases at an inoreasing 

rate. This is commonly aocepted as a universal tendenoy. Most 

of the evidence, however, rests upon stUdies in whioh nonsense 

syllables and digits constituted the experimental material. 

_______ M_~ --------~~------------~--~----~----~~---~~---

32 McGeoch, nlA:emorizing", !HE PSYCHOLOGICAL BULLEXIN, 
Vol. 25, 1'1'. 513-49. 

---:=--=====-===::"":':""""":':"""~~...._---..~1-


l I 
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:particularly ad.visable therefore, in the ;present study to make 

suoh a determination since the reliability of eaah type of ma ... 

terial used is known. A oorrelation of .50,for exam~le, between 

rote and. meaningful material shOUld be interpreted in the light 

of the reliability of the scores in question. Should the reliab­

ility of the scores be .90 the oorrelation of .50 would,be aO~8ider­

ed low. It 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 indioated. 

(5) The :problem of individual differences in retentivenes 

has been subjected. to muoh 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

pacity differ in retentive ability and the consistency With whioh 

these 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 subjects. 

(6) While the present expermental procedure is not ideally 

arranged for the d.etermination of the relation of length of learn­

ing material to the reliability of the scores, it 1s nevertheless, 

:possible to maJce rough approximations. A brief" seotion of th.is 

manusoript is devoted to a oonsidera.tion of this problem. 

(7) The wide usage of nonsense syllables in memory experiments 

is doubtless due in a large measure to the su:p~osition that they 

are more reliable than of meaningful material» suoh as poetry or 

prose. The literature apparently contains no very systemati$ attemllt 

to compare their reliability. In the present study it is :possible 
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to oompare syllables and poetry with respeot to reliability, 

under the same experimental conditions and with the same subjeots. 

(8) Experimenterfi'''''have usually sought to express rate of
 

learning and degree of retention both in time and trial scores.
 

It seems desirable, therefore, to compare them as to reliability.
 

Material and Subjects 

The material used in this experiment was both sense and non­

sense in nature. The sense material was composed of portions of 

two poems, namely, the first thirty-two lines of Scott's William 

~ Helen, and the first twenty-four lines of Coleridge's poem 

Love. The poems used were rather uniform with respeot to oontent 

and metrical arrangement. There were four lines to the stanza 

and about four feet to the line. These stanzas were disunited, 

placed face down and thoroughly mixed. They were then drawn out 

by chance 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 

systematioally from one experimental list to another in order to 

exercise some oontrol over their varying difficUlty. D1ft.~ences 

in results in a complex experimental arrangement suoh as this 

might be due to differences in the diffioulty of the lists used. 

Each subject learned four lists of stanzas, one each on four con­

secutive days. The four iists consisted of 2,3,4, and 5 stanzas 

respectively. Thus 14 stanzas were used altogether. Seyen series 

of lists were ]re:gared in such eo way as to shift the stanzas f'rom 

list to list. For exam~le in series 1, list 1 was made u:g ot stanzas 
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1 and 2, list 2, of stanzas 3,4 and 0; list 3, of stanzas 6,7,8 
'. 

and 9; 'and list 4 consisted of stanzas 10,11,12,13 and 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, 

13,14,1, 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,of 1,2 and 3, list 3 of 4,5,6, and 7, and list 4 

of 8,9,lO,11,and 12. The first subject would learn the lists acoord­

ing to series 1, the second according to series 2, and so on for 

the seven series. The eight 8ubJect(~ould learn them aocording to 

series 1, the ninth acoording to series 2, and 80 on. A detailed 

arrangement is given in apDendix I. 

The nonsense material oonsisted of three letter syllables 

construoted acoording to definite rules suggested by Muller and 

Schumann~3Combinationsof letters which spelled words were exolud­

ed. From the group of ninety syllables, forty were selected at 

random and used in the experiment. Care was taken that rhymes and 

meaningful combinations of syllables should be exoluded. No syl­

lables were used the seoond time with any subject. 

The syllables were presented in pairs, in vertioal order, 

With double-spaoes between syllables of a pair and four spaces 

between each pair. 

Four lists of syllables were used, consisting of 4,8,12, and 

16 syllables eaoh. The subjects learned one list each for four con­

secutive days. They were arranged into series and the partioular 

syllables shifted from list to list as in the case of the stanzas. 

Appendix I, shows the oomplete arrangement. The SUbjects learned 

a list of syllables and stanzas at the same sitting, as 2 stanzas -~ w ~ ~ ~~ __ ~ ._~ ~ __ ~ __ ~~ __ • 

33 E. Meumann, J?8~OholOt?Y of r.,earnins, D. Appleton and 
Company, New York, 1§! , :pp. 36D=6S. 
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and 16 sUllables, 3 stanzas and 12 sYllables, etc. 

The sUbjeots were 39 college students of the following olass~ 

ifications, 12 graduates, 12 seniors; 5 juniors, 5 sophomores; and 

5 freshmen. 

Procedure 

The ~rogressive part method by direct recall was used in 

learning and relearning both the sense and the nonsense material. 

Individual testing Was conducted throught the study. Eaoh sUbject 

was met on four consecutive days for learning and was retested on 

four consecutive days one week later. At each sitting, the sUbject 

learned (to one correct re~etition) one list of sense material 

and one list of nonsense material. In order that a fair test of 

retention might be obtained, the sUbjects were instruoted not to 

atteml?t 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;rning, the subjeot was instruoted to read alou.d eaoh 

stanza of :poetry three times and re]eat as much of it as heoould. 

The no~sense material was read twioe and then rel?eated. Thereafter 

repetitions and reoall alternated in the caS6 of both kindso! ma­

terial, a reoall following eaoh re~etition until the material was 

mastered. The syllables were recalled verbally by spelling them 

out. Scores were kept both in terms of time and trials. 
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RESULTS AND DISCUSSIONS 

(1) Relati~n of ~ength of material to its difficulty. The re­

lation of length of material to its diffioulty as ex~ressed in time 

and .trials requiren to learn for nonsense syllables is shown in 

Tables II and III, and figures I and II respectively. Figures I 

and II are graphical representations of the data of Tables II and 

III. Table II and figure I show the effect in terms of time. Table 

III and figure II show the resUlts in terms of trials. 

TABLE II 

RELATION OF	 LENGTH OF LIST OF NONSENSE SYLLABLES 
TO TDE REQUIRED TO LEARN 

Length 4 8yl. e syl. ).2 syl. . 

Time in min. 1.1 6.0. 13.0 

,
16 syl.	 - \ 

19.0 

Read table thus: In learning the 4-syllable list, it re­
~uired 1.1 minutes, 8-syllable list 6 minutes. 

An examination of the data in Table II and of figure 1 

indicates very clearly that there was a progressive increase in 

time as the length of the series increased. Attention is called 

to the relative, short time required to learn the 4-syllable list. 

As would be expected, this length of list is within the memory span 

of every SUbject. 

TABLE III 

RELATION OF LENGTH OF LIST OF NONSENSE SYLLABLES 
~O TRI1LS REQUIRED TO LEARN 

Length 4 syl. S syl. 12 ey1. 16 sy1. 

Trials 6 12 20 28 

Read table in same manna!' as Table II. 
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It will be ooserved by comparison of the foregoing data 

that practically the same effeot of inoreasing length upon 

difficulty is expressed by time and trials. These results con­
34 35firm those of Ebbinghaus ,Robinson and Heron, and others 

relative to the effect of leng'th of rote material upon its 

difficulty. 

These curves may be more easily interpreted by oomparing 

the obtainedourvee with the broken diagonal line. If length and 

difficulty inoreased at the same ratio, the curves should ap~rox­

imate this line. Since in the case of learning the lines (curves) 

are steeper than (the slope of the broken diagonal line) it is 

clear that the diffioulty is increasing faster than length. 

Tables IV and V and figures 3 and 4 show the effect of in­

creasing length of poetry upon difficulty. Table IV and figure ..3 

give results in terms of time, While Table V and figure 4 show 

the effect in terms of trials. 

TABLE IV 

RELATION OF LEl1GTH OF POEM TO TIME
 
REQUIRED TO LEARN
 

8 .1.2 16 20No. lines I 
Time in min. 5 9 13 15l' l 
Read table thus: In learning the 8-line list, it required 
5 minutes, 12 line list 9 minutes. 

--------~-----------------~-------------------~--------~~--~­

34 Hermann Ebbinghaus, Ope oit. :P.6.
 
35 E. S. Robinson and W. T. Heron, Ope cit. ].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 21
1
 
Read table thus: In learning the 8-line list it reQuired 
10 trials, l2-line list 13 trials. 



23
 

15 

14 

13_ 

;:..:; 10 
H h 
f3~ 9... ~ ~ 
1"-1 

H 
F.J h8 

h Key
_Obtained curve7 
___Bisecting line
 

6
 ~ 

5 
8	 12 16 20 

NUli1J3ER OF LINES 

FIGURI~ 3.	 RELATION OF IJENGTR OF POEM TO ~IME 
REQUIRED TO LEARN • 

., 



24,
 

~'
 
~ 

~ 

~ 

Key 
____Obtained curve 
___Bisecting line 

21 

20 

19 

18 

17 

16 

15 

I 14 

8 
12 
NWIl:BER 

16: . 
OF LINES 

:FIGURE 4. RELATION OF LENGTH OE' POEI'IL TO 
TRIALS REQUIRED TO LEARN. 



25, 

Examination of Tables IV and V and figures 3 and 4 reveals 

that increasing the length of poetry does not have as great an 

effect upon difficulty as does increasing the length of nonsense 

syllables. The curves exhibit someWhat the charaoteristics of 

negatively acoelerated ourves. They reveal a slight tendency for 

diffioulty to inorease slower than length. They seem to show that 

the effed.t of increasing length of material upon difficulty 1s 

different for the two kinds of material. 

These results ~artially oonfirm those of Lyon and Henroan. 36 

They agree in showing that difficuliiy of ]>oetry does not increase 

~ro~ortionally with increase in length. They differ from their re­

SUlts, however, in that they show a much slighter tendency for 

difficulty to inorease 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 reliable results. They offered no insuranoe that 

their long ana. short lists were of even difficulty. On the other 

hand breaking up the logical sequence of stanzas in the ~resent 

studY may have influenced the results in the direction of a more 

nearly proportioned increase in difficulty-with increase in length. 

The results of the present stUdy would Seem to indicate that 

in the case of rote material difficulty inoreases With length ~t 

an increasing rate', while that in the case of meaningful material 

difficulty in.creases with length at a slightly deoreasing rate. 

------~-------------~-~---~--~-~----------~--------~--~--------

36 Darwin Oliver Lyon, Ope cit. p.6. 



(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 ez:pressed 

in saving soores and relearning soares. Table VI oontains the 

results for poetry and Table VIr oontains those for syllables. 

TABLE VI 

AVERAGE SAVING AND RELEARNING SOORES FOR EAOH
 
LENGTH OF ~OETRY
 

Saving soares Learning soores* Relearning soares 

Lines Trials Time Trials Time Trials Time 

8 

12 

16 

20 

.70 

. ' 

.69 

.67 

.67 

.60 

.67 

.69 

.60 

10 

13 

18 

21 

5.0 min. 

9.0 min. 

13.0 min. 

15.0 min. 

3 2.0 min. 

4 3.0 min. 

6 4.0 min. 

7 6.0 min. 

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

• TABLE VII 

AVERAGE SAVING AND RELEARNING SOORES FOR EAOH
 
LENGTH OF SYLLABLES
 

~ ... 

,... .. , Syl. 

4 

S 

12 

16 

Saving soores 

Trials 

.40 

.42 

.45 

.50 

Time 

.55 

.60 

• 54 

•52 

Learning soo1.'es* 

Trials 

5 

12 

20 

28 

Time 

1.1 min. 

6.0 min. 

13.0 min • 

19.0 min • 

Relearning soares 

Trials Time 

3 .5 min. 

3.0 min.7 

6.0 min.11 

9.0 min.14 

Read this table in the same manner as Table VI 
_~ ~ ~ ~_~_~_~ ~ "M~_~~ ---_~ ~ 

*Learning soores are given for oomparative purposes. 



27
 

An examination of these resllJ}s shows that in the case of 

poetry the percenta.ge of material retained a.s measured by re .. · 

learning does not vary with the different lengths used either 

in time or trials. In case of nonsense syllab~ea the percent­

age of retention inoreases with length with respect to trials. 

No clear tendenoy is indioated for time scores. This oonfirms 

Robinson and. Herons 37 results with respeot to nonsense syl­

lables (they used nonsense syllables and digits). Perhaps this 

result would be anticapted for poetry since difficulty of poetryp 

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 oontingent upon the 

relation of length to learning. It is possible that percentage 

of material retained will be found to increase with length only 

when difficulty of learning increases at an accelerating rate 

with inorease in length. Further experimentation may discover 

such a law. 

-"~-------~~-~-------------------- ------~~~~-~-------------~-

37 E. S. Robinson and W. T. Heronp OPt oit. p. 7. 
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(3) The relation between learning and retentive ability. 

The relation between learning ability and rettntive ability as 

determined by this study is e;iven below. The com:parisons a.re 

made with res:peet to three expressions of retentiveness, namely, 

relearning soares, saving soores, and direct recall soares. Correl­

ation coefficients were com:puted between the combined 'mean' learn­

ing soares and the combined 'mean' relearning and saving scores, 

and between the oombined 'extreme' learning scores and combined 

'extreme' relearning and saving soares in terms of trials for both 

kinds of material. By oombined 'mean' scores 1s meant the oom­

bined scores of 3 and 4 stanzas of poetry and 8 and 12 syllable
 

list. By combined extreme scores is meant the combined scores for
 

2 and 5 stanzas and 4 and 16 syllable lists.
 

Tables 'VIII and VIX oontain the results.
 

TABLE VIII 

INTERCORRELATIONS BETWEEN LEARNING AND "RELEARNING
 
AND SAVINGS TRIAL SCORES FOR
 

NONSENSE SYLLABLES
 
, 

Learning scores 

Means 

Extremes 

Saving sooresRelearning scores 

Extremes ExtremesMeans :Means 
oj; .09 +...29 .26 .09 

+.74 •-.04 -.16 -.10 

Read table thus: The coeffioient of correlation between the 
means learning soareS and the means relearning scores is .29 
with a P. E. of .09. 



TABLE IX. 

INTERCORRELATIONS BETWEEN LEARNINQ AND RELEARNING
 
AN]) SAVING TRIAL SCORES FOR
 

POETRY
 

Learning scores Relearning soores Saving soores 

:Means Extremes Means Extremes 

Means .... 

Extremes 

•.82 £.03 

.62 !.O6 

.l~ t.lO 

.10 t.lO 

Read table thus: The ooefficient of oorrelation between the 
mean learning scores and the means relearning scores is .82 
with a P.E. of .03. 

t'." Furthermore, correlation coefficients were oomputed between 

the combined 'mean' learning scores and the combined mean relearn­

ing scores and between the combined 'extreme' lea.rning and relearn... 

ing scores in terms of time for both kinds of material. Table X 

shows the results. 
TABLE X
 

INTERCORRELATIONS BETWEEN LEARNING AND RELEJJU~IN&
 
AND SAVING TIME SCORES FOR 

POETRY AND SYLLABLlllS 

Syllables .;e $·flI';t ry 

Learning. 
scores 

Means 

Relearning 
soores 

Learning
score's 

Means 

Relearning 
soores 

ExtremesExtremes 

Means .24 :t.~ 10 Means .44 t.08 

.48 ia08Extremes .36 t.08 Extremes 

Read table th~s: The coeffioient of oorrelation ootween means 
learning soores and means relearning soores is .24 with a P.E. 
of .10. 
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As an aid in interpretation of the foregoing oorrelations 

the following statement is taken from Rugg:38 

The experienoe of the present writer in examining many
 
correlation tables has led him to regard correlation as "neg­

ligible 11 or II indifferent 11 when r is less than .15 to .20: as
 
being "prese~t but. lawn When l' ranges from .15 to .20 to .35
 
or .40 as beJ.ng "marked.ly present" or "marked," when r ranges

from .35 or .40tO.50 or .60; as being !lhigh" When it is above
 
.60 or .70. With the present limitations or eduoational test ­

ing few oorrelations 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 correlations 

would be regarded as showing a marked relationship between learn­

ing and relearning scores. 

Two methods for testing retention 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 given all the time he wished 

for this purpose. Only one subject was able to reoall any portion 

of the nonsense material and that portion was too negligible to 

be considered. The subj ects were able to reoall a considerable 

portions of poetry as shown in Table XI. 

The subjects were divided into quartiles upon the basis of 

their learning scores. Comparison is made between learning ability 

and direct recall and relearning scores for each length of material. 

Table XI shows the oomparison between learning and d.1reot reoal1 

and relearning scores for poetry trials. 

-----~-----~-~-~~----~~~-~----------------~---~---~-~~--~~~---~-

38 Harold O. Rugg, Statistical Methods A~~l1ea. !2 Education, 
Houghton Mifflin Company, Eoston, 1911, ~' 266 • 



TABLE XI I 

J?,ER CENT. DIRECT RECALL .AND .AVERAGE NUMJ3ER TRIALS
 
REQUIRED TO. RELEARN DIFFERENT LENGTHS OF
 

:POETRY l3Y SUBJECTS OF EACH QUARTILE
 

f 8 l;'YIFl~ 19. lil1AEl ] 6 lines 20 1. nes 
Tri­ 0;0Tri- Tri­'to 'f;~ Tri-

Quartile ais D.RD.R n.Rals D.Rals als 

1 50 281.8 2.5 25 4.6 16 5.7 

2 3.82.4 610 0 5.4 4 7.3 

3 0 5.1 50 3.1 5.9 6 7.2 

85 8 6.04.2 7.6 7.60i 4 

Read table ~hus: The subject of the first ~uarti1e has a. 
50% and an average relearning IOQW@ of 1.S for 8 lines of 
:poetry. 

TABLE XII 

AVERAGE PER CENT SAVING SCORES FOR DIFFEREN'r
 
LENGTHS OF POETRY
 

8 lines 12 lines 16 lines 20 liries 

Q, 
% 

Saving 
'fa 

Saving 
% 

Saving 
'!' 

Saving 

46.81 72.9 74.1 50.1 

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. 

Table XIII shows the relation between learning ability fo~ 

nonsense syllables to their retention as measured by saving and 

relearning soores for each length of list. 



TjAJ3LE XIII 

;PER CENT SAVING SCORE .AND AVERAGE NIDJiBER OF TRI~ 
, IfiEQUIRED TO RELE.ARN DIFFEREN"T LENGTHF OF 

NpllISENSE MATERIAL BY SUBJECTS 
AOF EACH QUART ILE 

4 ayl. 8 syl. 
I 

12 ayl. 16 ayl., 'j. 
~ Tri­ ~ Tri­ 'Jb Tri­ % Tri-

Q\ Sav. als Save ala· Save ala ::Jav. als 

1 49.7 ~.3 49.9 16.6 40.9 17.3 32.6 23.1 

2 49.4 4.8 45.2 11.5 30.6 16.2 13.0 26.2 

3 49.5 5.0 46.3 13.1 46.1 23.0 44.4 29.8 

4 42.2 5.3 52.3 15.3 47.7 26.5 34.2 33.3 

Read table thus: The subjects of the first quart­
ile has a saving soore of 49.7% and an average re­
learning soore of 3.3. 

The direct recall scores for poetry (none were obtained for 

syllables) and the relearning scores for poetry and nonsense syl­

lables show that sUDeriority in learning is correlated with 

su:geriority in retention. Measured in terms of saving soores the 

better learners show a higher percentage of saving for the short­

er material. ]~r the longer lists, the poor learners show a higher 

percentage of saving in the case of both kinds of maturial. 

This tendenoy is marked and consistent. 

The quartiles in Tables XI, XII ~d XIII were determined 

from a composite soore of trials taken by the subject in learn­

ing 56 linea of poetry and 40 nonsense syllables. Again a very 

wide range in number of trials was found. 



(4) The relation between nonsense syllables and ~oetry Bcores. 

Correlation ooefficients have been comDuted between the Doetry and 

syllable soares for the four different lengths of material, e.g., 

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

These oomputations are given in Table XIV. 

TABLE XIV 

CORRJj;LATION 0]' POETRY TRIAL SCORES WITH 
NONSENSE TRIAL SCORES 

Poetry 4 syl. 8 syl. 12 syl. 16 sy1. 40 syl. 

8 lines 

12 lines 

16 lines 

20 lines 

.46 f.08 

.66 ±.06 

.S5 t.02 

.60-:-t.06 

56 lines 
..•.. 

.~:li 
* t.03 

Read table thus: 8 lines of poetry correlated with 4 nonsense 
syllables gives a 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 oor~elation 

was found between shortest lengths of material which points to 

the fact that length is an im~ortant faotor. 

__ ~ ~ W~ _ 

*The 56 lines of ~oetry and the 40 nonsense syllables were 

not learned as a unit. The oorrelation of their oomposite sOOres 

was found to be .81. 



(5) Reliability of poetry and nonsense syllable soores. 

As stated above the experimental prooedure followed in this 

study is not ideal for purposes of determining reliability. 

However, the method followed in making these determinations 

may be suffioiently valid to serve as a suggestion of ·the re­

liability of eaoh type of material. The procedure is that of 

correlating the scores of eaoh length of material with those of 

every other length. The :procedure is easily seen from the aJ?­

propriate tables. The results for trial scores follow in Tables 

xv and. XVI 

TABLE XV 

CORRELATION COEFFICIENTS FOR POETRY
 
TRIAL SCORES
 

12 lines '1 16 lines 20 I1nes 

8 lines .74 :t.04 .87 ±.O2 .86 t.02 

12 lines .87 t.02 .82 :t:.03 

16 lines .83 :t 02 

Read table thus: 8 lines of poetry correlated 
with 12 lines of poet~~;;gives a ooefficient of 
.74 with a PeE. of .04~ 

Since all the oorrelations in th~ above Table are over 

sixteen times their probable error, it is safe to ~egard these 

findings as highly reliable. 



TABLE XVI 

CORRELATION COEFFICIENTS FOR NONSENSE
 
SYLLA:BLES TRIAL aDORES
 

4 syllables 

8 syllables 

8 syllables 

.53 t.08 

12 syllables 16 syllables 

.29 i.09 

.67 t.06 

.60 t.06 

.62 i.06 

.57 t.06 

12 syllables 

Read table same as in Table XV. 

The correlation coefficient found with nonsense material 

shows no suoh high relationship as wa.sfound for sense material. 

With the exception of' the correlation of .29 between 4-syllable 

list and l6-syllable list, the other oorrelations are reasonably 

high. Although this .29 is too low to insure absolute dej)endibility, 

there is still a fair degree of reliability shown. 

Tables XVII and XVIII give the so-called reliability 00­

efficients for both kinds of material, in terms of t.ime Boores. 

TABLE XVII 

CORRELATION COEFFICIENTS FOR POETRY 
Tnm SCORillS 

.Lf;; .Llnes I .L,,~, ~1nes 20 lines 

8 lines .80 ±.03 

. 
.55 :t.06 

.66 ~.06 

.49 t.08 

.7:3 1:.04 

.69 t .. 05 

12 lines 

16 lines 

Read table thus: eight lines of poetry oorrelated 
with twelve lines of poetry gives a ooeffioient .80 
with a F.E. of .03. 



As in the case of correlations of poetry trials scores, 

the poetry time soores show a 'marked' degree of relationship. 

The ~bove oorrelations are somewhat lower than are the oorrela­

tions for trials soores, out as has been shown frequently in 

this stUdy, trial scores are a muoh more reliable criterion than 

are time soores. 

'1ABLE XVIII 

CORRELATION COEFFICIENTS FOR 
SYLLA:BLE TIME SCORES 

8 syllables 12 syllables 16 ,syllables 

4 syllables .35 t.08 .17 :!:.10 

.62 t.06 

.11 :1:.10 

.58 t.06 

.58 t.06 

8 syllables 

12 syllables 

Read Table same as Table ~II 

The correlation between 4-syllable list and 12-list and 

between 4-syllable and l6-syllable list are too low to have 

~y great degree of reliability. It might again be stated that 

length of lists plays an important role in memorizing of non­

sense material. 
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(6) A comparison of the reliability of poetry and nonsense 

syllables. The foregoing data show a fair degree of reliability 

for both poetry and nonsense material, with the poetry soares 

proving the more reliable by all oomparisons. It seemed nes1rable 

to make a furthur attempt to oompare their reliability oy oor­

relating the combined mean soares against the combined extreme 

scores for each type of material. The results are given in the 

following table. 

T.AJ3 LE XIX 

OORRELATION COEFFICri~S OF MEAN AND 
EXTREM:E SCORES FGR'POETRY AND' 

NONSENSE SYLLABLES 

I, " 

Poetry Syllables 

Mean Mean Mean Me~ 
(time)~\time ) (trials) (trials) 

~i ,Extreme ~ " 
(time) .63 ±.66 *.06 

I 

Extreme c

(trials) ~ ~ .JZ0 , ~ .03 ,. 83 *.02" , 

Read table thus: The correla.tion ooefficientof 
poetry mean time scores and poetry extreme time 
scores is .66 with a P.E. of .06. 

As shown in Table XIX, the correlation coeffioients between 

mean scores and extreme soares range from .63 to .. 83. ~hese co­

effioients are both high and positive. The lowest oorrelation .63, 

between mean and extreme time scores, is st1l1 highly signifioant 

since it is about ten times its F.E. To 1na~e a satisfaotory de~ 

of reliability, most researoh workers insist that the ooeffioient 

be at least four times its probable error. This method of oomparison 

shows the two types of material to be about equal in reliability. 



A oom:parison of the reliability of trial and time scores 

(when material is learned by the progressive :part metho d and 

direot recall). On the basis of 50 correlation ooeftio:1..en-ts 

in time and trials, whioh were com:r;lUted in this study, :L-t is 

possible to bring these two together and make a compar:t son be­

tween the reliability of the two measu.:res of learning. The se 

oom:parisons are given in Table XX. 

TABLE XX 

COMPARISON OF CORRELATION COEFFICIENTS OF TIME Alf.D 
TRIAL SCORES FOR NONSENSE 

SYLLABLES AND POETRY 

.Trial so'ore8 Time sooras 

Ave. 

:f?qetr;¥ 
VB' 

Poetry 

.74 

.87 

.86 

.87 

.82 

.83 

.82 

.79 

.62 

.19 

.10 

.68 

Poetry 
VB 

$yl. 

Syl. 
VS 

Syl. 

ppetry 
VB 

Poetry 

Poetry 
vs 

SyL 

Syl .. 
va 

Syl. 

.46 

.66 

.85 

.60 

.81 

.17 

.83 

.53 

.62 

.29 

.59 

.67 

.60 

.26 

.46 

.74 

;26 

-.16 

'.80 

.17 

.i1~ 

.66 

.73 

.69 

.66 

.48 

.44 

.1Z 

.42 

.27 

.28+ 

.35 

.55 

.lJ.. 

.62 

.58 

.58 

.24 

.S~ 

.36 

. 

.34:+.62 .44 .56+ 

Head ta.ble thus: Correlation coef:f'ioien'~ betwe~:rl the 
first two lengths of poetry 1s .74. 
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An analysis of Table XX leaves but little ground for ar­

gument on behlaf of the time scores. Theooefficients obtained 

for trial with trials are almost without exception appreciably 

higher than those of time with time. The average of trials for 

both ty]es of material without regard for length is .68 for 

poetry ana. while it is .44 for nonsense. On the other hand,the 

average reliability of time with time for poetry is .55 and for 

nonsense only .34. We may conolude then, on the basis of the 

above correlatio~s, ~hat trials are more reliable oriterion 

for both types of material than is time. Also there is evidenoe 

to the effect that sense material is more reliable than nonsense. 



OONCLUSIONS
 



-
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Appendix I 

Meaningful material. A portion of two poems oomprised the 

meaningful material. 

LOVE 

Order , All thoughts, all passions, all delights, 
14 Whatever stirs this mortal frame, 

All are but ministers of Love, 
And feed his sacred flame. 

Oft in my waking dreams do I
 
9 Live o'er again that happy hour
 

When midwa.y on the mount I· lay,

Beside the ruined tower,
 

She lean'd against the armed man,
 
12 The statue of the armed knight;


She stood and listened to my lay,

Amid the lingering light.
 

Few sorrows hath she of her own,
 
5 My: j oy! my joy I my Genevieve:
 

She loves me best, whene'er I sing

The songs that make her grieve.
 

I played a soft anddolefulai~, 
7 I sang an old and moving story-

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

She listened with a flitting blush, 
1 With downcast eyes and modest grace;

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

Coleridge 



Appendix I 

WILLIAM AND MARY 

Order From heavy dreams fair Helen rose, 
8 .And. eyed the dawning red: 

tlAI$$, my love, thou tarriest long! 
o art thou false or dead?" 

With gallent Frederick's princely power
2 He sought the bold crusade, 

But not a word from Judah's wars 
Told Helen how he sped. 

With Faynim and with Saracen
 
13 At length a truce was made,
 

And every knight returned to dry

The tears his love had shed,
 

Our gallant host was homeward bound
 
11 With many a song of joy;


Green waved the laurel in each plume,
 
The badge of victory.
 

And old and young, and sire and son, 
4 To meet~.them crowd the way, \ 

With shouts and mirth and melody,
The debtor love. to pay. 

6 
Full many a maid her true-love met, 

And sobbed in his embraoe, 
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 vain; 

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 despair. 

Scott 
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APPENDIX I
 

Order in which stanzas of ~oetry were ~resented for learn­

ing in study'. 

Series Series Series Series Series Series Series 
i 2 3 4 5 6 '7 

List 
1 1 3 5 '7 8 11 13 

2 4 6 8 10 12 14 

3 5 '7 9 11 13 12 
4 6 ·8 10 12 14 2 
5 '7 9 11 13 1 3 

3 6 8 10 12 14 2 4 
'7 9 11 13 1 3 5 

8 10 12 14 2 4: 6 
'79 11 13 1 3 5 

84 64 10 12 14 2 
5 '7 911 13 1 3 
6 8 1012 14 2 4 

3 [5 '7 9 11
13 11 

8 10 124: 614 2 



46 

EPPENDIX II
 

Non~ense material. The nonsense syllables used, are listed 

below with their corresponding numbers: 

1, eEK 21. TUV 

2.,PEQ 22. RAJ 

3, KEF REG23. 

4. MOJ 24. QlN 

5. ZIR 25. I'AQ 

BEH6. 26. elK 

7. LAJ 27. QUR 

8. XAV 28. LEK 

9. QUH 29. SIJ 

10. LOD ,. 30. NOF 

11. REK 31. KEF 

12. amr 32. XAP 

13. POB 33. QAS 

14. XlR 34. XOL 

15. KlB 35. VOP 

16. ZEQ 36. PIZ 

17. XAK 37. BOR 

18. ZOJ 38. KIQ 

19. VAS 39. BEJ 

20. KIR 40. VI] 




