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I:NTRODUOTION
 

Statement of the Problem: T.he Q~ of this atudy is to de­

termine the effeot of length, praotioe, and degree ot learning 

upon the reliabili ty of nonsense syllable soares. This expe%'­

1ment made a ,simultaneous attack upon three distinot phases at 

the problem: (1) the effeot of length of list upon tho relia­

bility of nonsense syllable Boores; (2) tne effect of praotice 

upon the reliability of nonsense syllable soores; and (3) the 

effect of the degree ~f learning upon the reliability of non­

sense syllable soores. 

Historioal SU1l1llI8.ry. Sinoe muohof the syeftema.tio work up.. 

on the subjeot of reliability of· learning Boores bas been done 

in oonneotion with the maze and to a lesser extent 'With the 

problem box, it is deemed advisable to review this work with 

special attention given to method. 

stonel in determining the reliability of tim.e soares in 

the solving of the problem box and the maze by rata correlated 

the sums of time soores for any series of odd..numbered trials 

with the sums of time soares for eTen~numbered trials, His 00­

effioients of re11a.b:Lli ty for the J.~arn:J.~i (iJf ratl to EUJoa.pe 

the maze trom 1 to 10 trials wal from .51±.09 to .1'58:.*:.03; 11 

1 Heron, William T. "Individual D1fttllrenoos in Abi.lity ver... 
sus Chanoe in LearniXli Sty-luQ Malelll"; :1.1'1 OOOA.&\TIVJI 
PSYOHOLOGY MONOG:aAJlS, Vol. 2. 



~o 20. trials••59±.04 to .67 *.05; 6 to 20 tri~ll •• 49±.09 to 

• 76.:l::: .02; and from 1 to 20 tria.ls, • 35,:t:- .12 to .53:1:::..04. 

Heron2 in his maze experimenta wi tIt anima.la in 1922 set up 

a oriteron of learning and oomputed his coeffioient of 1'e11a.­

bill ty 0%.1 the total number of trials neoessary to Satiaty this 

oriteren. Stone states that this method would prodU4e higher 

ooeffioient correla.tions of re1iabili~Y' exoept when the total 

trials and time are highly correlated. 

Webb3 in a f:Jt14dy of ra.ts learning the maze oorrela.ted the 

lea.rning soores with relearning aoores (relea.rned 30 daY'sa.f;:t.er 

1ea.rning ) • He obta.ined only 16 positive correla.tions ou.t of 

30. He concluded that. the majori ty of oorrelations too_8 
small to be significant. 

Hunter4 in the e~eriment with rats learning a. maze found 

a correlation of only .31 between soores on left and right turns. 

Human subjeots in the same experim.~nt. by the earne method of com­

puta.tion. showed a corr.elation of .80. 

Heron and Hunter5 in studying maze learning a1:>ility of rats 

u.sed three different methods in dete.rm.i.ning :re1ia-bili t.y aoef!!­, 

oianta: (1) odd trials versus even trials t (2) the sum of the 

firat six trials versus another six trials sixty days la.ter. and 
__ ~~ ~ ~N __ ~_~ ~_~ ~~· __ ~~~~-~~~-----

2 Stone, C. P. "The Age Faotor in Anirnal Learning: 1.. &.ts 
in the problem :Sox a.nd the X$.ze "; in GD.BlTIO PSYCHOLOGY 
MONOGRAPHS!. Vol. 5. No.1. ;p .. 15. 

3 Heron, William T. "Individual Differenoea in Ability versus 
Chance in Learning Stylus !lazes It: in OOMPAiATlVE PBY.. 

. CHOLOGY MONOGRAMS. Vol. 2. 
4 ~. .. 
5 HerOn. W11liam T. and Hunte~, walter S. -the Bel1ability of
 

the Inolined Plane Probl~ ]ox as a Method of ~a8ur1~
 
the Lea.rning Ab111 ty of the ..t"; in JOUBNAL OJ OOMPAR­

ATIVE PSYCHOLOGY, 1922, Vol. 1.
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(3) the sum of thQ first aix trials in the problem bo,x atld the , . 

first six tria.ls in a maze sixty da.~s 1ate,r. Eaoh metbJadl ,pro... 

duced a low oorrelation ooefficient. A hi.ghe.r correla.tion 

will be obta.ined if the first two trials are disoarded. :By 

eliminating the first two trials a oorrelation of. 50 was EIIe ... 

cured between odd and even trials. The seoond met40d (first 

6 trials against first 6,60 da,ys la.ter.) resulted in a. correla­

tion of .51, but no oorrelation was found to exist between the 

maze a.nd the p:roblem box. 

Hunter6 using 31 human sUbjeots with a simple penoi1maze 

~ound f~ot rUle correlationa bet~een sU9oe~ding tent" of from 

.20 to .85 with a median around .45 or .50. The reliability 

coefficient between ~U0Qea~.ng tenths on a simple ~ze fOil' rata 

will average around .38 to .40, ~ooording to HUnter. They are 

lower for the more complex mazes. 

Stone? states that one method of obtaining reliability for 

time. scores is to correlate the sums of time, BOoreB fo·r any aho­

sen series ot odd... nwnbered trials with the sumsaf the tim.e 

soares for the even..numbered trials. His ooe.ffioien'tB,~Qf 1'e... 

liabili ty for the learning of rats to esoape the maze ue as 

followa: 

Trials 30 da.ys old 
No. 80 

10 d8.ys old 
No. 96 

2 yea.rs (\lld 
No. 28 

Learning Learning Lea.rai.ns 
1-10 .68:!: ; 03 ~64:1:~03 ~5l.:i:. ~09 

11.. 20 ~59 :l:·~04 ~59'± ~03 ;67::'=;05 
6.. 20 
1.. 20 

~ 58:t ~04 
.52 :i:: .05 

;?6~~02 

.53*.04 
~ ·49:± ;09 
.35 ± .12 

6 Hunter, Walter S. "Correla.tion StUdies with the J44ue 1))1 
Ra. ta a.nd. Humane "; in OOOABATIW PSYOHOLOGY MONOO:RA.llS, 
1922, Vol. 1. 

7 stone, Of P. "The Age Faotor in .Ani~l Learn1na·L. Bau 
in the Problem '130% a.nd the Ylaze i. GEmllTIO pBYCHOLOOY­
MONOGRAMS, Vol. 5. No.1, pp. 1...1,,1. 
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According to stone, these ooeffioients of reliability for the 

time scores indicate suffioient reliability for group oomp~ri­

Bans but not for oomparisons of one individual with another. 

From an historioa.l point of view, this problem has reoedved 

but very little experimental treatment. There have been many 

studies in memory of prose, poetry, numbers, and nonsense sylla­

ble~, but the results regarding reliability are largely inciden­

tal. 

Dr. Hermann Ebbinghaus who devised the Bo-oalled nonsense 

sylla.bles was dOUbtless the first in the field and while his 

resul tS were pure~y personal yet "EbbinghaUs's memory methods 

are today standard prooedures in the psyohologioal laboratory 

and his main resu! ts may be acoepted SUbstantially as he left 

them".8 

Woodrow9 reported the largest set of reliability ooeffi­

cients in oonnection with his study of transfer. He used end­

tests similar in form but different in content. He found the 

following ooefficients: (I) rate poetry, .67; (2) rote prose, 
• " , 1 •• 

• 49; (3) facts, .48; (4) hi.storical, dates, .60; (5) Turkish­
" . 

English vo?a.bulary, .70; (6) aUditory memory span for conso­

nants, .55. 

Lemmon10 by correlating repeated trials or alternate items 

reports coeffioients of .60 for logioal memory, .85 for a.udito­

ry paired assooiates, .94 for visual paired aasooiat~a. and .91 
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for Turkis~Engli5h sUbstitution. 
l1

MoGeooh sta.tes that while there bave been no systtltlUttic 

investigations on the reliability of memory experiments, such 

as was made by Hun tel' on mazes, yet there have been reliabili ty 

ooefficients made and reported oooasionally. 

The educational oonolusions of the oorre1ation ooefficients 

will depend primarily upon the p~rsonal experienoe of the indi­

vidual making the interpretation. Rugg states :12 

The experience of the present writer in examini~g many
correlation tables bas led.him to regard oorrelations'as "negli­
gible" or "indifferent" when "1"11 is leaa than .15 to'.20; 'as 
being "present but low" when "1''' ranges from. .15 or .20 to .35 
or .40; as being ''markedly' present II or "marked" when "1' II ranges
from .35 or .40 to .50 or .60; as being "high" when it is above 
.60 or .70. W1th the present limitations on eduoational teat. 
ing few correlations in testing will run above' .70, and it is 
safe to regard this as a very high ooeffioient. 

Purpose. Sinoe the time of Ebbinghaus the nonsense sylla­

ble has been in general use in memory experiments in praotioally 

all psychological laboratories. It seems pertinent, therefore, 

to undertake a syat.ematio study of nonsense syllables with a 

view to determining t~ir reliability in general with speoial 

attention to some of the faotors influenoing their relia.bility. 

One finds tba. t varying lengths of lis t have been used by 

investigators. The length of list has usually been chosen to 

suit the convenience of the experimenter. It Beeme highly de­

sirable, therefore, to undertake a stu¢y of the relation ot 

length of list to the reliability of the Boores. 
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Subjeots frequently come to the laboratory to partioipate 

in e:x:periments ~i th varying degrees of practioe in learning non­

sense syllables. It Beems desirable, therefore, to know the 

effect of practice upon the reliability of the Bcores. Further­

more, should it be found possible to increase the reliability of 

scores by practioe Buoh,practice would be desirable before un­

dertaking an ~xperiment. A portion of this stuqy is devoted to 

thi s question. 

The final aim of this study is to determine the relation, of 

degree of learning required to the reliability of the soores. 

The reliability of the Boores is determined, in this study, for 

the following degrees of learning: (1) right but two, (2) right 

but one, (3) all right, (4) right for two ?onseoutive trialS, 

and (5) right for three oonsecutive trials. 



......
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----_.._--------_.........._----------_................-_


PROCEDURE 

J1aterials. The materials for this experiment.consi.sted of 

nonsense syllables of three letter type, a vowel enclosed by two 

consonants. They were wri.tten in oapita.ls an~ presented visu... 

ally to the subject'in a sing~e vertioa.l column. The comp~e te 

listis given in the appendix.. (The first syllable in each 

list was used as a cue. It was not learned by the subject.) 

Subje.ctae. Tb1rtY-Bix students (12 men and 24 women) se­

leoted at random, in th.e Kansa.s.State Tea.chers College of Emporia, 

Kansas, of gradua.te level or ot: senior' college ranking partici ­

pated in this experiment. 

Method.· The ~yllables were preaellted.. one at a time hytlae 

memerydrum me.thod. . They were presented. to subjee.:t.s.a.tinter-

These they spelled, out in 

audibla recita.~on. The ma.terial ~a recalled by the method 

of anticipation. A maximum of thre·e seconds per syllable was 

allowed for recall. If a sUbjeot anticipated a syllable in 

less ~ha.n three seconds. he was immedia. tely shown the. next syl­

lable. Presentation and reoall were alternated until two and 

three suooessive and oorreot interpretations of each list were' 

made. 

Oontrols. The sohedUle for the learning of the six lists 
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of nonsense syllables was held constant, insofar, as possible 

both as to place and tb,e time of meeting, for six con13ecuti ve 

days. All e~erimenting was conducted solely by the writer. 

In an experiment of this kind uniform difficulty of lists of 

the same length is imperative~ The syllables for the various 

lists were selecteda:b random. Furthe~ore, the syllables were 

varied systematically from list to list. Practice effects were 

controlled by a counter-balanced order. For example, subject 1 .. . . 

learned t~le lists (according to length) as follows: 6, 6, .12, 12, 

18, and 18; subject 2 learned them in order 12, 12, J.8, 18, 6, 

and 6;.and subject 3 learned them in the order 18,18, 6, 6,12, 

and 12. The next three SUbjects would follow the same proce­

dure and so on. Thus, of the thirty-six SUbjects, twelve 
I 

learned the lists in the order 6, 12, a,nd 18; twelve learned 

them in the order 12, 18, and 6; and twelve in the order 18, 6, 

and 12. The type and character of the sUbjects. and their full 

knowledge of the importance.of the results oontriblltedgreatly 

to the .accuracy of the data. The schedule will be found in the 

appendix. 
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RE SUL T SANDDl S CU S S ION 

(1) The Effect of Length on the 

Reliability of Nonsense Syllable Scores 

Table I shows the .cerrela.tiop between the number of trials 

for learning the si~ilar lengths of nonsense syllables for tne 

thirty-six sUbjects. The reader will bear in mind that lists 

of the same length were learned on consecutive days. 

correlations of table I represents the correspondence 

th.e number of trials 1'equi~ed to learn tvro lists of 6, 

18 syllables, respectively. 

Thus 

between 

12, and 

the 

TABLE I 

CORnELATI ON" CO:mFFI ClENTS BETWEEN THE NUMBER 
OF TRIALS REQ.UIBED TO LEARN EACH OF TEE 

THBEE LENGTHS OF NONSENSE SYLLABLES 

Lengths "1' ,t P.E • 

Six .253 •1024 

Twelve .673 .0616 

Eighteen .483 .0800 

Read table thus: The correlation 
between the successive learnings of 
the two groups of six nonsense syl­
lables on trials is .238 ± .1.024. 

The c9rrelation between the two lists of six syllables is 

positive but low. It is approximately 2.5 times its P.E. The 

true correlation is indicated statistically to lie between .151 
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and .355. The coefficient for the twelve syllables is .673 

with a probable rangelof from .611 to .735. The coefficient 

for the eighteen syllables is .483 with a probable range of 

from .403 to .563. 

Table II shows the correlation between the time required 

for learning the nonsense syllables of similar lengths of mate­

rial for the thirty-six sUbjects. 

TABLE II 

CORRELATION COEFFICIENTS BETWEEN THE TIME
 
REQUIRED TO LEARN EACH OF THE THREE
 

LENGTHS OF NONSENSE SYLLABLES
 

.
 
Lengths "rl! P.E• 

Six .606 • 0683 . 

Twelve .725 • 0544 

Eighteen .422 .0896 

Read table thus: The oorrelation 
in time between the learning of 
the two groups of six nonsense 
syllables is .606 ± .0683. 

The results of table II show a closer agreement between 

time scores for each of the three lengths of material than that 

between trial scores, which seems to indioate that t~e is a 

more reliable criteron of learning. It is somewhat signifioant 

that the list of twelve syllables still remains the most relia­

ble as to length in respect to time with a quite high correlation 

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

1	 The term range in this case refers to the faot that subsequent
correIations of this nature would be expected to fa.ll wi thin 
the range indicated. 
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coeffioient of .725 and a range of from .671 to .779. The list 

of six sYllables.produce~a correlation coefficient of .606 with 

a range of from .538 to .674 while the list of eighteen sylla­

bles ~howed a cor~elation coefficient of .422 with a range of 

from .332 to .512. Although in the effect of length on trial 

scores the list of eighteen syllables ranked second, in the ef­

fect of length on time scores the, six syllables and the eighteen 

syllables rank second and third, respectively. 

There is no precedent in the literature as to the most val­

id procedure of determining the reliabilit~ of learning scores 

as there is in the field of mental tes~ing. Consequently the 

writer is resorting to several methods. It wouJ.d seem that 

the most clearly indicated method is that followed above, in 

which the scores on two different lists of the same length are , 

correlated. A second attempt to study the reliability of non­

sense syllable scores and, the relation of their reliabi~ity to 

length of list is that of correlating the average number of 

correct reealls on odd and even trials. 

The correlation coefficients between the average number of 

correct recalls of syllables on the even trials and those of the 

odd trials is shown in table III. There are seventy-two cases 

in this correlation, due to the fact that eaCh of the thirty-six 

subjects learned two lists of six, twelve, and eighteen syllables. 
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TABLE III 

CORRELATION COEFFICIENTS BETWEEN TEE AVERAGE 
CORRECT RECALLS ON THE: EVEN TRIALS VERSUS 

THE ODD TRIALS FOR EACH OF THE THREE 
LENGTHS OF NONSENSE SYLLABLES 

Lengths "r !' . ';P;;':f1.l. 
~ ""::;,,/,',,.,..''',,' 

Six .568 .0516 

Twelve .342 .0734 

Eighteen .712 .0411 

Read table thus: 'l'he correlation 
between the average number of cor­
rect recalls between t~e even trials 
and the oddtria1a for the six syl­
lables is .568jb.0516. 

The magnitude of the correlations obtained by this ~roce­

d.ure are in general agreement with those obtained by the method 

of cc;>rrelating the scores on one list with those on a comparable 

list. The correlation coefficient on the average number of 

correct recalls between the even and odd. trials for the eighteen 

syllables was .71~ with a range of from .671 to .753. Thus this 

group ranks first. The list of,six syllables ranks second with 
, . 

a correlation coefficient of .568 and a range of fram .516 to 

.620. Contrary to the results as shown in tables I and II in 

which the list of twelve syllables ranks first., tJ;UB group drops 

to third place with a correlation coeffioient of .342 and a range 

of from .269 to .415. 

A further correlational procedure has been followed in con­

nection with this problem, namely, that of oorrelating the num­
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ber of trials required to learn the odd-numbered it~s (sylla­

bles) wi th the number of trials required to learn the even-num­

bered i tenia. Since each sUbject learned two lists of eaan 

length! 

lation. 

a total of seventy-two cases is included in each corre-

Table IV shows the results. 

TABLE IV 

CORRELATION COEFFICIENTS BET'WEEJir TEE NUMBER 
OF TRIALS REQUIRED TO LEARN THE ClDD-AND 

EVEN-NUMBERED SYLLABLES FOR EACH 
OF THE THREE LENGTHS 

Lengths "r" P.E. Prediction for 
whole test "r". 

•830::1: .0224 
" 

.96l± .0079 
'" 

•968 ± .0079 

Six .709 .0411 

Twelve .925' .0153 

Eighteen .939 .0079 

Read table thus: . The correlation between ths num­
ber of tri~ls required to learn the odd-aRd'even­
il'~.mbered·syllables for the lists of six is .709 ± 
~04l1 with a prediction for the whole test of 
.830 ± .0224. 

The list of eighteen syllables retains first place in this 

procedure with a correlation coefficient of .939 and a range of . . 

from .931 to .945 and with a prediction,correlation coefficient 

of .968:1::.0079 if the test were doubled. The list of twelve 

syllables ranks a very close secon~ with ~ correlation coeffi­

cient of .925 and a range of. from !91 t? .94 and a prediction 

range for the whole test of .. 961:1::;.0079. The list of six syl­

lables shows a high correlation even though in,th~rd p~aoe. 

This correlation is .709 with a range of from .668 to .750 and 

,­
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the prediction for the whole t st . 830e J.8. .0224. 

B,y this criteron (odd-numbered versus even.numbered items)~ 

the reliability coefficients are ~rkedlyhigh. Likewise, the 

trend of the results is different. Here the six syllable lists 

suffer in comparison wi th the larger lists in reliabili ty. 
J 

Summing up the results thus far obtained, we find in the 

first place that the reliability coefficients, except in the case 
~ '" . . 

of the last method used, are comparatively low. In the second 

case, marked variability in magnitude of the correlations appears 

for the different methods used for the different lengths of mate­

rial. Even in the last two procedures where 72 cases were used 

marked variations occurred in the relative magnitUde of reliabil ­

ity coefficients for the different lengths. These observations 

are sufficien~ to raise considerable skepticism re~arding the 

reliability of nonsense syllable scores ~n general. When the 

reliability coefficients are so unstable for 36 and even 72 

cases, there is considerable·groUllt4 for doubt regarding much of 

their present usage in experimental procedure. where the number 

of cases is usually. smaller than the number used in this study. 

Regarding the question of the relation of length to the re­

liability of the scores, it would seem that the scores themselves 

are too unreliable to warrant any very definite conclusions. 

However, inspection of the foregoing data reveals the fact that 

in the four sets of correlations, the reliability coefficients 

for the l2-and l8-syllable lists are higher than those of the 6­

syllable lists in three of the four comparisons. In two of 

the four comparisons the reliability coefficients of the 18­

syllable lists are higher than those of the l2-syllable lists. 
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Comparing the avera.ge reliability coefficienta for the 

three lengths of materiaJ.. by the three methods, the following 

resul ts are obtained: t.l;1e a.verage reliability coefficient for 

the 6.. syllable list is .50; the a.verage for the 12-ayllable list . .' . . ' 
.66; and that for the ~8_sy:L~able list, .71. These oomparisons, 

while not strongly i.nsisted upon, seem to indicate that within 

the limi ts of this experiment, relia.~ility of nonsense syllable 

scores increa.ses wi t.h l..ength of list. 
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(2) The Effect of Practice on the 

Reliability of Nonsense Syllable Scores 

The effect of practice upon the reliability of nonsense 

sylla.ble scores for the various lengths of syllables in their 

various positions of the schedule is shown in table V. Twelve 

cases were used in each instance because of the fact that twelve 

subjects learned two lists each of the three lengths of materials 

in each position with respect to practice. 

TABLE V 
, ,. 

OORRELATION OOEFFIOIENTSFOR TRIALS BETWEEN EACH 
COMPARABLE LENGTH OF MATERIAL IN EACH POSITION 

Lengths and :rays Bho P.E. 

Six 

1st :ray vs 2nd :J.lay 
3rd :ray va 4th :J.lay
5th Day vSI.6th lay 

. ',' 

Twelve 

1st :ray VB 2nd lay 
3rd D3.y vs. 4th ray 
5th Lay va 6th D:1.y 

. . 
;356 
.493 
.580 

.375 
~958 
.632 

.. . . . 

~1267 
~1131 
.0965 

~126? 
;0147 
.0871 

Eighteen 

1st Iay VB 2nd :ray 
3rd D3.y va 4th ~y 

5th I.ay va 6th D:l.y 
I, 

~7.l.6 
.340 
.687 

, 

.0660 
~1267 
.0965 

Read table thus: The correlations on trials 
between the lists of six syllables for the 
twelve subjects learning them on the same 
day is .356 ± .J.267. 
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The reader will observe that for the list of six syllables. 

there is a tendency for the reli~bility coefficients to improve 

wi th practice on successive days. Between the Bcores on the 

two six syllable lists learned on the first ,and second days, a 

coefficient of .356 was found; a coefficient of .493 was found 

between the scores on two six syllable lists learned on the 

third and fourth days; while be tween the fifth! and 8 ixth days, 

the correlation coefficient was found to be .580. 

The correlation ooefficients. between the scores on the 

twelve syllable lists for th~ resp~ctive practice days are as, 

follows: 1st and 2nd days •.• 375 :l:=.1.26?; 3rd and 4th days, .958 

±.0147; 5th and 6th days, .632,±.087l. Some of this fluctua­

tion is doubtless due to chance. 

The correlation coefficients between the Bcores on the' 

ei~hteen syllable lists are,as fO~lowB; let and 2nd days, .716 

± ~0660~ 3rd and 4th days, .340 ± .1267; 5th and 6th d~ys,.587 

± .. 0965. 113. the case of· the. eighteen syllable lists, the~e is 

very little tendenoy for reliability to vary wi th practi.ce.·
. .• ..,.' 

Table VI is identical with table V in every respect, exoept 

that it is computed on the basis of the time required for learn­

ing rather than the number of trials. All other conditione are 

the same. Twelve cases are inclUded. 
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TABLE VI 

CORRELATION COEFFICIENTS FOR TIME BETWEEN EACH
 
COMPARABLE LENGTH OF MATERIAL IN EACH POSITION
 

= 
Length and Days 

Six 

1st Day va 2nd IQy
 
3rd Ie.y VB 4th nay
 
5th Day vs 6th Day
 

. Twelve 

1st Day VB 2nd ray
 
3rdD3.y vs 4th Day
 
5th Lay vs 6th ray
 

Eighteen. 

1st Day vs 2nd :ray
 
3rd .ray vs 4th Iay
 
5th lay vs 6th Day
 

Read table thus:
 
between the lists· of six syllables for the
 
twelve sUbjects learning them on the same
 
day 1s .711 ±.0660.
 

Rho P.E. 

,'-'" 

.711 ~O660 

.535 ~O965 

.790 .0543 

~636 .0871 
.564 .096-5 
.552 .0965 

, . 

.582 .;0~65 

.139 ~1493 

.69'7 .0769 

The correIat10n on time 

The inconsistency of these coefficients ofo'orrelation is , 

quite noticeable. In the list ~f Bix~ the correlation coeffi ­

cient drops from .711 ± .0660 to' .535 ± .0965 and then rises to 

.790±.0543. In the list of twelve. the correlations m.ake a 

more steady decline from .636± .0871 between the first two days. . 

to ., 564 ± .0965 for the third versus the fourth day and then to 

.552~.0965 for the fifth versus the sixth day. The list of . . 

eighteen declines from .582~.0965.for the first two d~s to 

a negligible coefficient of .139± .14~3 for. the third day ver­

sus the fourth day and then rises to .6~7d=.0769 for the fifth 
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versus the sixth day. These variations are about what would be . 
expected upon the basis of chance. There seems to be no olear 

tendency for reliability to vary with practice when reliability 

is computed by this method. 

The effect of practice on successive days for the entire 

lists of material, regardless of length, is shown in table VII. 

This correlation includes both the trials and . the time for the 

thirty-six subjects. The attention of the reader is oalled to 

the fact that the coefficients in table VII are not true relia-
I 

bility coeffioients. There is a constant spurious factor run­

ning through them, in that the soores for the various lengths 

were pl.otted upon the same correlation chart. However, inas­

much as, this spurious factor is constant for the successive 

days it does not invalidate the c?mparison of the coefficients 

with reference to practice effect. 

TABLE VII 

CORR:ELA.TI~COEFFICIENTS FOR BOTH TRIALS AND 
TIME ON SUCCESSIVE DAYS FOR THE ENTIRE 

. MATERIAL, REGARDLESS OF LENGTH 

Iaya 

1st Iay va 

3rd ray vs 

5th :ray vs 

Tri.als 
"I' fI P.E. 

Time (Min. ) 
~Ir" P.E. . . 

2nd I6y .809 .0384 .882 .0203 

4th Day .749 .0467 .725 .0467 

6thIs.y .846 .0296 .912 .0203 

Read table thus: 1he corre~ation coefficient between 
the entire material for the first and second days is 
.809±.0384 on t.rialJ3 and .882±.020:; on time. 
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The difference in these correlation coefficients seems to 

indicate that practice had very little effect on succes~ive days. 

The coefficients.between the first two days whioh are .809~.0384 

for trials and .882± .0203 for time decreases for the third and. . 

fourth days to .?49± .0467 for trials and .725.:t-.0467 for time 

and then rises for the fifth and sixth days to .846± .0296 for 

trials and .912~.0203 for time. 

A further attempt was made to show the effect of practioe 

upon reliability by correlating the average correct recalls on 

the odd trials with those on the even trials for the entire 

material (regardless of length) for each of the six days. The 

same spurious factor exists here as that to which attention was 

called in connection with table VII. This is shown in table 

VIII.' The thirty-six subjects are inclUded. 

TABLE VIII 

CORRELATION COEFFICIENTS BETWEEN THE AVERAGE
 
CORRECT RECALLS ON THE ODD VB EVEN
 

TRIALS FOR TEE ENTIRE MA.TERIAL
 
FOR EACH OF TEE SIX DAYS
 

Iays "r II PeE. . 

1st Jay .918 •0203 

2nd Lay .919 .0203 

3rd Lay .912 .0203 

4th ray .907 .0203 

5th Lay .937 .0104 

6th IB.y .858 .0296 

Read table thus: The oorrelation be­
tween the average correct reoalls of 
odd and even trials 'for entire'material 
for the 1st da.y is .9l8± .0203. 
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These data are in agreement 'with those presented previously 

in that they show that praotice as defined in this exp.eriment 

has ve~y little effect on the reliability of non~ensesyllable 

scores. The coefficient for the fifth day was .937 while the 

coefficient for the sixth day was .858. Conai daring .thesix 

practice days. these comprise the highest and,lowest correlation . . 
coefficients, making the range of all days from .858 to .937. an 

insignificant difference.of only .079. 

The effect Qfpracti.ce on the vari,ous. 1engthsofmaterial 

is also· shown by correlations in table IX. These ar,e, correIa.. 

tionsbetween the average correct recalls on the odd•.and ,eveD­

numbered trials for. the 1st, 3rd. a.nd 5th days. Twelve cases 

Were use.din each correlation.becaus.e o.filie fa.ct :that twelve 

subjects learned similar lengths of materia~ on the same days. 

TABLE IX 

CORRELATION COEFFICIENTS BETWEEN TEE AVERAGE CORRECT 
RECALLS ON THE ODD VS EVEN TRIALS FOR SIMILAR 

LENGTHS OF MATERIAL FOR THREE DAYS 

Read table thus: The cQrrelation coeffioients between 
trials for the six syllables'for tfie first day is .622 
±.0871; for the third'day, .5691;.0965; and for the 
fifth ~Y••573 ±'.0965. 

Lengths 1st I8y 3rd Day 5th D3.y
Rho P.E. IlliQ P.E. RhQ P.E. 

Six .622 .0871 .5.69 .0965 .573 .0965 

Twelve .005 .1508 .211 .14,48 .341 .1267 

Eighteen .496 .1131 .608 .0871 .786 .0543 

The resUlts given in table IX also indioate that re11abil­

ity is unaffected by practioe. The ocefficients for the six 
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J!3y11ables decline from .622± .0871 for the first day to .573±' 

.0965 on the fi fth day, mak.ing a. range of from" 535 to .670. 

The coefficien.tsror the twelve syllables inorease from .005±:­. . . 

•1508 on the,first da~ to .• 34l±.1267 on the fifth day, making 

a range of ••1458, to .4?8. The list of eighteen s:{llabl~s.has 

So coefficient of. 496 ±.ll3l for the first d$y and •78~± .0543 

for the fifth day, making a range of from,383 to .840. 

The correlation coefficients between the number a! trials 

required to learn the odd.numbered and tile even..nwnberedsylla­, 

bles for each .of the six days, regardless of the l.ength.. of the 

material, together with the predic.tion (by the ~earman..Brown 

formula) for the whole test, is shown in table X.. This table 

inclUdes thirty.six ca'ses, representing the thirty-.six, subjects. 

Again attention is called.to the fact that a constant spurious 
, , 

factor, namely, that of varyi:r,tg lengths of material, runs 

throughout these correlations. 
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TABLE X 

CORRELATION COEFFICIENTS BETWEEN THE:NUMBER OF
 
TRIALS BEQ.UIREDTO. LEARN THE ODD AND
 

'rHE EVEN- NtJ:M:BERED SYLLABLES
 
FOR THE SIX DAYS
 

18y8 "I'll P.E. Prediction for 
whole test III' " 

.980 ± .0104 , 

.972± .0104. 

.983± .0104 

.983:1:: .0104 

1st 18y .961 .0104 

2nd ..Iay .946 .0104 

3rd :ray .967 . .0104 

4th Jay .968. .0104 

5th Jay .957 .0104 .978;/:-.0104 

6th Lay .955 .0104 .9771: .0104 

Read table thus: The correlation coefficient between 
the number of triaJ,s required to learn 'the odd.. 
numbered. and the even-numbered syllables, regardless
of length of material for the first day is .961± 
.0104 with a'prediction of .980~.0104 if the test 
were doubled. 

These coefficients are prac.tically constant for all practice 
'. 

days. . The highest occurs for the .fourth day with a coeffioient 
, , 

of .968±.0104 and a prediotion coefficient for the whole test 
, . , 

of .983± .Ol04.The lowest occurs for the second day wi th a 

coeffioient of., .946~.010~ and a prediction coefficient for the 

whole test of .972±:.0104. The results of these correlations 

show neither a decrease nor an increase of Bufficient amounts to 

warrant attaching any deg~ee of significance to the effect of 

practice upon reliability. 

The various methods used in studying the effeot of praotice 

upon the reliability of nonsense syllable Bcores agree w1t~ 1'e­
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markable uni~orm1ty 'in showing that w~thin the limite of this 

experiment, practice is non-important. 
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(3) The Effeot of the Degree of Learning on 

the Heliabili ty of Nonsense Syllable Soore's 

The relation between degre~ oflearn.inga.nd the reliability 

of the scores is studied by oorrelational prooedure. This is 

done by oorrelating the trials on comparable list,s in whiahall 

syllables wer.e right but two" all were right but. one, all were 
, 

right, and all were right .. twice. Each of the thirty.. six sub.. 

jeots learned three lists of nonsense Syllables,of va.rying 

length as listed above, on thr~e alternate days., making a total 

of one hundred and eight cases. These soares were correla.ted 

wi th the scores on three lists of the same lengths for the other 

three days. The reader will note that there is a. constant spur­

ious factor of length whioh operates to .raise all the coef'fi ­

cients. But since it is. constant i'~ would operate to the same 

extent in a.ll comparisons. Thus any differences in the magni.. 

tude of the carrels.tions would be due to the effect of degree 

of learning or to chance. These results are shown in table XI. 
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TABLE XI 

CORRELATION COEFFICIENTS ON TRIALS SHOWING THill
 
DEGREE OF LEARNING FOR TIm ENTIRE MATERIAL
 

Degree 

Right but 2 

Right- but 1 

All right 

Ri.ght twice. 

~rl•. P.E. , 

.831 .0187 

.801 .0242 

.788 .0242 

.789 .0242 

Read table thus: Tlle correla.tion be­
tween the entire list of six. twelve, 
a.nd eighteen syllables for three days
in w~ichall,were right but 2 with the 
second list fot the other three days
is .33l± .0187. 

The comparative. closeness of all the correlations indicates 

that one degree of learning is about as good a criteronasthe 

other. The Qorrelation coefficient for "thQse right ,·but . two" , . 
was .83l± .0187; fQr"those right but oneil, .80l±.0242;for ... ,. , 

"those right", .788 ±e .0242; and for. "those right twice II, .789. . 
± .0242. In no instance is any great degree of variability re­

vealed, the range from the highest to the lowest being from .788 . . " 

to .831. These variations are well within the realm of chance. 

The writer has purposely omitted the correlation of scores. 

IIright three times" due to the fact that only one subjeot out of 

the entire group of thirty-six failed to reoall the syllables 

correctly for the third time after he had correctly reoalled them 

twice and this person failed in only two instances. 

Table XII is a correlation for the degree of learning in 
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much the same manner as table XI, except that the different 

lengths are,considered, thus making only thirty-six cases in each 

correlation. It seemed desirable to make calculations simdlar 

to those presented in table XI for each length of material. It 

is possible that the relation of the reliability of the scores 

to degree of learning might vary with the different lengths of 

material. The results are gi'ven in table XII. 

TABLE XII 

CORRELATION COEFFICIENTS ON TRIALS SHOWING
 
THBJ DEGREE OF LEARNING FOR THE DIFFERENT
 

LENGTHS OF MATERIAL
 

Degree "r" P.E. 

Six 

Right but two .241 ~1024 
Right but one .402 .0896 
All right .218 .1024 
Right twice .238 .1024 

Twelve 

Right but two 
. Right bu. tone 
All right
Right twice 

I 

.6-;58 

.652 

.7'81 

.673 

.O6l6 
~O6l6 
.0384 
,0616 

Eighteen 

Right but two ~533 .0800 
Right but one ~505 .0$00 
All right ~44l .0896 
Right twice .483 .0800 

Read table thus: The correlation be­
tween the lists of six syllables' in 
which all were right but two is .241 
± .1024. 

Examination of these data fails to show any tendenoy for 

reliability to vary with the degree of learning for any length 
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of material Used. The fluctuations are within the realm 

of chance. 
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A supplementary attempt to study the reliability of 

nonsense syllable soares is shown in tables XIII and XIV. The 

averages in both time and trials in the memorizing of. the vari ­

ous lengths of nonsense syllables are shown in table XIII. 

The reader will bear in mind that eaoh subjeot learned two 
-

six syllable lists, two twelve syllable lists, and two lists of 

eighteen syllables. It seems worthwhile to oompare the average 

mean scores between the two oomparable lists both as to time and 

trials. Any large disorepancy between the lists of the same 

length would be oonstrued as the result of unreliability of the 

scOres or to praotioe since the lists. b~ the method stated a­

bove. have been equated as to difficulty. 

TABLE XIII 

AVERAGES OF THE TIME AND TRIALS FOR THE LEARNING
 
OF THE PAIRED LENGTHS OF MATERIAL
 

Lengths 
i 

First . Group 
Time ~Min.) Tri~ls 

i 

.Second' Group 
Time ~Min.) Tri~ls 

-
Six 3.19 4.31 ' 2.6~ ~.94 

,_ .. ­

8.67Twelve 14.82 9.14 12.38 

,Eighteen 31.78 13.06 24.65 11.67 

Read table thus: It took an average of 3.19 minutes 
for eaoh of the 36 sUbjeots to learn the 6 nonsense 
with an average of 4.31 trials but on the seoond 
list, it required an average time of 2.63 minutes 
and an average of 3.94 trials. 

It will be observed in table XIII that the averages in both 

the length of time and the number of trials required for learn­

ing the various lists improved between the paired groups. The 
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time and trials both seemed to in~rove at a con~tant rate. The 

length of time for the six syllables decreased .56 minutes;
' 

for 
, 

the twe~ve sYllabl~s, 2.44 minutes; and for the eighteen syll~-

bles, 7.13 minutes. Th~ average number of trials decreased .37 

for the six syllables, .47 for the twelve syllables. and 1.39 

for the eighteen syllables. 

If the disparity between the scores of comparable lists 

were due to chance (unreliability) it ought to be of a random 

nature. The fact that the discrepancies are all in the same 

direction. the scores for learning the second lists being lower 

by all comparisons than those of the first lists, and that the 

differences are directly proportional to the length of lists, 

indicates that but for practice, the mean scores for comparable 

lists would be almost identical. 

It seemed advisable to see to what extent the same tendency 

would hold for amaller groups. Consequently. the thirty-six, 

subjects we~e divided. by chance selection, into three groups of 

twelve each. The median time and trial scores required,to learn 

the first list are camp~red with those required to learn a second 

list of the same length. This is shown in table XIV. 
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TABLE XIV 

THE PA!RED MEDIANS FOR THE TWO LISTS OF
 
EACH LENGTH OF NONSENSE SYLLABLES
 

FOR THE CHANCE SELECTION OF
 
THE THREE GROUPS 

a' 

Length of 
Material 

Median 
First· Group 

Time~Min.) Tri~ls 

Median 
Second Group 

Time~Min.) Tri~ls 

Eighteen
Eighteen
Eighte.en 

31~17 
31~32 

31.67 , 

13~5 
13~O 
12.0 

24~40 
22~10 

25.46 

13~O 
12~0 
11.0 

Twelve 12;88 9;0 10;98 9~O 
Twelve 11~42 8~5 9~69 9;0
Twelve 12.150 8.0 13.79 7.5 

Six 2;88 5~O 2~fS9 4;5 
Six 3~59 5~5 2;46 5.0 
Six 4.17 5.0 3.88 4.5 

©II•.~.:Read table thus: Tbemedian score for the learn­ ;:
 

ing the list of eighteen nonsense syllables by a 
..
 

random selection of twelve'subjects'was 31.17 min­

utes wi th an average Qf 13.5 trials. The average

time and trials for learning the second list of
 
eighteen syllables W8ll"e 24.40 minutes and 13
 
tria.1s, respeotive1y.
 

bility of nonsense syllable Boores. In table TV is given the 

percentage of subjeots who made the same trial soareS on two 

lists of the same length, learned on oonseoutive days, for eaoh 

1 ength of rnateria,l. 
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SHOWING A CONSISTENCY WITH WHICH SUBJECTS TENDED
 
TO :MAKE THE SAME SCORES ON TWO COMPARABLE
 

LISTS OF NONSENSE SYLLABLES
 

Descripti on 

.. 
Identica.l scores 

Difference of 

Difference of 

Difference of 

Difference of 

Difference of 

Difference of 

Difference of 

Difference of 

Eighteen
Syllables 
percent 

Twelve 
Sylla.bles 
percent 

Six 
Syllables 
percent .. 

25 17 19 

1 14 33 47 

2 17 30 8 

3 17 5 14 

4 14 5 11 

5 5 5 0 

6 :3 0 0 

7 :3 0 0 

8 0 3 0 

:3 0 0Difference· of 12 

Read table thus: Twenty-five percent of thesubjecta
required the same number of tria-Is in learning eighteen
syllables of two lists, seventeen peroent required'the
same number of trials for the twelve syllable list, and 
nineteen percent required the same nwnber of trials 1n 
learning the two lists of six nonsense syllables. 

These peroentages show that there is a fairly consistent 

tendency for subjects to make the same or nearly the same scores 

on two lists of nonsense syllables of the same length. These 

data show that differences of two or three trials between two or 

more exp.erimental condi tiona with a rea.sona.bly adequa. te number 

ofaubjects may be regarded with re&~onable oertainty as not 
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due to chance. According to table XV, the scores on one six 

syllable list do not differ frQm those on the other six syllable 

list by more than three trials in 88% of the cases, by more than 

two trials in 74~ of the cases, and by more than one trial in 

66% of the cases. For the twelve syllable lists, the scores on 

the two lists do not differ from each other by more than three 

trials in 87% of the cases, by more than two trials in 82% of 

the cases, and by more than one trial in 50% of the cases. For 

the eighteen syllable lists, the scores on two lists do not dif­

fer from each other by more than three trials in 73% of the 

cases, by more than two trials in 56% of the cases, and by more 

than one trial in 39% of the cases. 

Further investigation shows that there was no case of a 

SUbject taking as many trials or as much time to learn a list of 

six syllables as he took to learn a list of twelve syllables. 

There are seventy-two cases in this comparison. Furthermore, 

there are only three cases out of the seventy-two which required 

as much time or as many trials to learn a list of twelve sylla­

bles as was required to learn a list of eighteen syllables. 
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. 
CON C L U S ION S 

Within the limits of this experiment. tb~ following con­

clusions seem warranted: 

1. There 'is a slight tendency for the reliability of non­

sense syllable scores to increase with length. 

2. Practice. while it has the obvious effect of reducing 

time and trial score~. has no ,apparent effect upon the relia­

bility of the scores. 

3. Five degrees of learning were employed in this e~eri­

mente The trial scores obtained by the various methods appear 

to be equally reliable. 

4. The magnitude of the.reliability coefficients obtained 

vary with the method employed. The method of correlating odd-

against even-num~er~d it~s gave the highest coefficients, rang­

ing from .95 to .97. The method of correlating the average 

scores on odd trials against ,those ?~ even.tr~als gave the next 

highest coeffioients. ranging from .86 to .94. The me thad of 

oorrelating soares of two lists of syllables of the same'ler:gth 

gave coeffioients of about .• 50 with a wide range of soatter. 
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A:PPENDIX 

Materials. The following twelve lists comprise the series 

of nonsense syllables: 

List List List List List List 

(1 ) ('7 ) (4) (10 ) (6) (12) 

m LIR lID! OES BOV- ~ 

GAR TEZ JIR PIB HIJ NAJ 

DUQ, Q,IH KEO ZOH :MEF CEX 

HIF DIR RIS NIS NAS TUD 

PEJ KUH CAZ MOJ GIQ, FAJ 

J3AV SEJ :BUR ZAF XUR DAX 

LIJ XOG XAV TIR FIR ZEN 

List List List List 

(2) (8 ) (5) (1;1. ) 

zos POB JIH VUM 

CUR OUG DUB OIB 

GOO TEQ, FEG FAP 

DIJ FAR ZAJ HID 

XER QjlJ BIR JUF 

VAF VER DEG Q,EM 
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List List 

(3) (9 )
 

GOX BIR
 

BEF FUB
 

XAB CAR
 

NUR KIR
 

DOK NUV
 

FET SEE
 

Schedule. The following schedule was followed in the 

learning of the nonsense syllables: 

Group 1st Day 2nd Jay 3rd Da.y 4th :ray 5th ray 6th ray 

No .. Lists Lists Lists Lists Lists Lists 

I 
1 
2 
3 

7 
8 
9 

4 
5 

10 
11 

6 12 

, 

II 
5 
6 

11 
12 . 

1 7 2 
3 
4 
. . 

8 
9 

10 

III 
2 8 3 

4 
5 

9 
10 
11 

6 
1 

12 
7 

IV 
4 
5 
6 

10 
11 
12 

1 
2 

7 
8 

3 9 

V 
2 
3 

8 
9 

4 10 5' 
6 
1 

11 
12 

7 

VI 
5 11 6 

1 
2 

12 
7 
8 

3 
4 

9 
10 

72/ :1.2
 


