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THIRDUCTION

Statement of the mlam. The mjc:x' purwsa o:ﬁ‘ t’ai& atuay
ig to deternine ﬂle rouamlity of nonaanse ayll&bh soama dom
rived by a group -beehniqm. Aa en imidmtal aﬂm of ﬂw a*huay Ban

attempt will be xmde to wmpare thia group teolmiqus wii:h aummanhf
used individmml teohnigues in relai:im to ii:a gemral :E‘i'hneaw and
sdequacy as a mﬁhad of mﬁmnﬁﬁim.

Zmportance of the study, The use of nonsemss syllables in
wmemory studies bas besome wiverssl, In spite, however, of the
geveral recognition of thelr valus to experimentel inwestigation,
syatemtlc reports of thelr reliability have been fow and ine
adequate, Furthsrmore, all coefficients of relisbility thus far
published have been obtained through mresentation of material by
the individwl methed, which, as applied to studies. im lesruning,
has certein Yimitetlons. Probably the grestest critlieim of
learning experiments has been that in meny ingtances the mumber of
cases involved was tov small to Juwstify statletiocal rellebility.
Use of the group method of presenting materiel would overcome thia
diffieulty and ulso insuwre o large saving of {imes The group
technigue likewise appears te be favored by & motivationel facbor.



In eddition, then, to throving further light upon relisbility, this
study will be of value if' it can poiny the way to n setisfaotory
method of oonduoting group experiments.

Definibions of berns used, (1) Nonsense syllables, Nonsense
syllables wore firet employed by Herman Ebbinghsus in ’a‘wrﬂ{ovfa of
studios published in 1885, Since tie materiels mployed in leerning
experiments wust bs homogeneous in character and -éd: the seme tine
relatively equal in associntive m_lw to the wieua mxb.;)eata.l they
lave been widsly used in psychologioal emrinm‘bnt&bﬁa A nopsenss
syllable ordlrarily consists of one wel bhetareen two sonsonanta,
a8 ZOH or BIC, Occssiomally one vowel is used with three syllsbles.
Thie study employs three~lotter syllebles.

(2) Reliadility. The reéliebility of a test is defined ae
being an expression of the degree %o which that test meusures set-
sigtently whnbever it meuswes. Ihis relisbllity is determined by
sorrelating the test with itself in oms of three ways. Wwo sebas of
scores o the test may be correlated with emeh othery one half of
the test way be carrelated with the other balf; or the seores of
two equivalent farme of the seme ‘tesh may be correlateds The method

of correlating equivelent forms of the seme test is here used.



HISTORICAL SUMMARY

Belishility. There hes heen little systematic invewmtigation
of the relisbility of memory expérimentes howsver, retiability
(Piolents heve in severnl instamses heen published somewhat
. inoidentally, |

w~ 3n his experiment dealing with the possibiiity of
ing & genersl teohnique of remorizing hag reported one geb of

reliability coefficlents, Three groups of auhjects were employed

in thiz experiment, The omirol group sonsisted mt" one himdred and

six university sophomores who wera piven no practice in memorising -
but werae tested in six ferms of memorizing et the begluming ard

end ofé period of four weeks end five days. The two obher groups,
e practice snd treining prouwps, numbered thirty-four and fortyutwo
sbulents, respeotively. They were given the seme tests us the
comtrol group, the finnl end initial forms belng similar in form bub
gifferant in notunl material.

The obbained ooefficienta of reliambility of the six end-tesis,
which were the coeffisients of correlabion bebween the initiel snd
Pinal forms, were ns followss rote poetry 87 & .05, robe pross
W40 & ,O7, faots (substance) 48 & ,07, historieal dates

1 Herhert Voodrow, "The Bffect of Type of Trelining upon
Trangference,” The Journal of Eduoatlousl Peyohology, XVITLI,
(March, 1927), ppe 189-172s
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B0 L086, Turkish*‘&fngliah vmabular_y‘ WT0 & L08, m& MEMOry SpAn
(evditory, for comsomants) .65 = .07, | -

Shaf‘fwg in cczmao‘bion with & learning axmarﬁmmn‘t in goolial
studies wished to debermine the raliability of hig logioel memory
test materinle Adminisbering the tests i;q one hurdred a@hqml_ _
children, he found selfwcorrelations on unite s and b of the best
of A8l % .4exmd J1 # ,08

Garrethts® study concerned with the rela‘bian of mamory and
learning to general inbelligemce reports incidentel reliability
coeffiocierks, In this oxperimgnt o battery of memoryelescrning -
testa was administered to one hundred and fifby-eight Columblie
University college men shove the freshmen grade. The soefficlents
are as followst digit-span (viemal) .08, dightespan (puditory)
.80, paired-ndsocistes (viswl) .96, paired-sssscisten (audibory).
290, and logloal memory 60 Oarrett likewise correlated the sun
of his mamory learxing test with the sum of an equal mmﬂ:ér af
tdembical bosts and obbained f result of approximately ,98.

2 Iaursnos Fe Shaffer, *A lesrning Bxperiment in the Sooiel
Stuiles, " The Journsl of B noatiovel ﬂokmm&, xvm, {Sepbember,

1927), Epe 577001

8 Henry Ee Garrett, "The Relation of Tests of Memory end
learning to Each m;lmr an& to Geperel Inbelligence in s Highly
Selected Adult Group,” Ihe Journsl of Educatiowal Pmyohology, XIX,
(December, 1928), bps 601~BL5w
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Buxber® as o part of her sxperinsntal study of the difPer-
mbintiom of hermperemente, pave o nonsense«syllable teat to thirdyw
suven young wouen, students in the Univeraity of Mishigen. o
aeries of eight syllables sach were leernsd & wosk apart by the
#u%jea-bm l.vmwimﬁim of the Wirkh éxpoWa ppperabus wey naed,
in whish the ‘ﬁymnb%ﬁ; Postensd to vevolving drtm, were axposed
in gusosslon 1n on openivg 1 1/8 x 1 5/8 in@'hum Subjeote were
roquired to spell the sylletles aleud during the oxposurs and
immediately thereafter to write all the ayllables thoy could rem
call, Reputition of exposwrss conbinusd wntd) the series was

reprodued cormectly twioe with no exposures betwesn recalls, The
o of emposires required cohebitubed the rete seore, From the
trial moures of the two eries Duxber obbained & ooefflolenb of
relisbility for the rate of learning of .86 * 002,

Tomlinson® in bix "Studies in Memory” has sought to compare
the wse of ronsense wyllables and the use of meaningful material in
semory experiments with vespsot to relisbility. He has alss ocome
pared time and trial soores ay to relizbdlity. In this experiment
the sense meterisl consleted of fourteen gtanzam of pootry, rather

uniform a8 to conbomt and metrical errangement, These sturzus were

4y, P, Taxter, "An Eyperinetal Stuly of the Differenbiation
of Tamperaments on n Basis of Rede and Etrenpbh," The Amerdocan
Journel of Payohology, XXAVILL, (Jemery, 19 7)s DPe Eﬁ%%s
b therles Yomlingon, "Sbhudies in Hemery," (wipublished Masber's
thesis, Kmneas State Teschers College, Bmporin, XKaneas, 1032), pp. 1=40.
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so arranged as to be miifted systemstically from one experimembel

lisk to snother, thersby exercising fsows. control over thelr werying

&l frioulyy, Seven serles of experinental lirts were propared. |
The nonseuse maverial conslstoed ‘m.‘f' forby threa~letter

grilables. Fouwr lisbs consimting of four, eight, twelve, awd |
‘,‘, sizteen sylisbles emch worp consbructed. These 1isbs wére arrarnged
= into fow series sad the pertiouler syllsbles shifbed from list to
- list as in the cese of the staxpas, ,

Bach of the thirty-nine collecs studentis who served a sybe

Jects learmed onme llsh of sense waterial smd one list of nonsense
raterdsl o four commosubive days and was retested ou four consecutive
days ome week lsbers In learning the mibjeots resd aloud each
wtonge of poetry three tHues and repented a8 muh of 1t os they
aolds They resd the nomiense mteriel twice sod then repented,
Thereafter repetitions and resall were altemobed wrtil the 1ist
was me.atored,

In his vorrelstion of frisl sourss Famlinson found on mverage

voaffictant of «B88 for the slx poetry soeffdolurts ard m aversge

of 546 for the six nopesnse syllsble coefficlentes The correlstion

copffiolenks Lo the time goores averaged lower in the cese of both
" postry and nonsense moterial then for the trial scoress IThe overage

Hms cosfficlent for postry was »65 exd for nonsense syllsbles »40.

Tanlinm also made & m@arﬁ.wn of the relisnbiliky of poetry and

notsense ayllabless o do this he correlated the ocombined extrems
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soores for esch ‘b;vpa of material with the Tollowing remults: for
- poetry the tlme soores correlated «66 ¢ «06 and the trial geores
»79 ® 0By for nonsense syllsbles the time soores correlated .88
402 and ‘the trisl soores 485 % 4B | | |

Stroul, lelwen, and MoOue® recemtly published en experiment
devoved to the stuly of the effect of length of 1ist, practics,
and degree of learning upon dlw relisbility of nonsense syllsble
scoreds To the wrlter's knowledge this 48 the only peper devoted
specifionlly o the relinbility of memory scores which fma appeared.
- Beventy-sin upperclass and gredunte clloge students, aethg_m
subjects, were required to lewrn eix ists of Hhree-letber syllshles,
ong & day for six comseculdve dayes Bwo Liste each of six, twelve,
sxd elghteen syllobles were amployed in order thet the effeoct of
lengbb of list upon relighility might be debermined by ovrrelating
mired scores for comparebls ligts. By vorvelating the mooves of
the firet day with those of the Sesond, bthose of the third day with
the fourth, md thoge of e FALGh duy with the sixth, the effeot
of practios upon rellshiliby wes determined. Idkewlse by correlating
the wuiber of frdals required to Learn tha odd mumbered items with
thet required to learn thy sven nudbered ltems, it wms possible to
compute relisbillty coefficlents for each of the six dnys. RBffeet
of practioe was controlled by counter<balancing the order of presenting

8 3, By Stroud, A. F. Lehmen, and Celis MoCue, "The Reliamility
of Nonsense-syllable Scores," The Jowrmal of Experimenmtel Feyehology,
XVII, (Aprsd, 1954), pp. B94=304.
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the lists, and effect of differences in diffloulty by awt@na'himlly
shifbing the seventy-two syllables throvghout the Mdbse Tn the

rperinents e aylleblen vmré‘ prevented by the method of suticipation,
b Jeots slmlling‘ them oub ypon m-razmu&wim and pacalling them

The summary of the remilts of the sbuly i reported o
. |

Pollowss

The sorrelations between trial scores of eompareble lists
show greeter reliebility for the lomger lists. Coeffidlents
of «61; 73, and 77 were vbiained for the 8-, 12+, and 18
sylleble liste respectively. : o

Correlations of 88, .87, and .62 wers ghiained hetwgen
the paired time scores of the 0w, 18~ and 18~ sylleble listas
It is pot known whether the comparitively low oowffisient of
«82 for the 18-aylleble lishs indicabes Hhot the relisbility
of time soores bremks down with the longer listas or whether
it ip dw to chence fectorss Olhelr menswss of relisbiliby
indioate that the time sevres of the 18wgyllable lists are
more relisble than those of the 12-syliable lisbs,. -

Correlations between the trials required 4o lesrn odd-
and even-nurbered Stems show signilicextly grevbter relis-
i1ty for the 18+ and 18esyllable Lists than for the 6-
gylleble lisbs, They show no adwnbage of the 18w-syllable
ligte over the 12-syllable liste. .

e opefficiots of variation sxd the Pu Be's Jndicats
signifieantly grester reliability for the langer liets in
21l eoses exoept when 12«pyllable trial goores aire compared
with 6~gyllable trisl scores. o

Sorrelation coefficients were computod belween the third
and Pourth days, anl betwsen the £ifth end sixth days. Thers
was no bexdonoy for the cosfficiaris to very conslsbently
either up or dowm. Coefflelents were compubed between the
trinls required to learn the odd- apd even-numbered ltems far
sach of the slx dayss The rosults fuiled to show that
relisbility is ineroused by practices

T Ioid. ppe 308-304,
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The forsgoing results fndieste thaty in the cuse of W G=
sylleble lists, the groater the degree of lesrning the :ﬁe
reliable are the muores. The yelisbility of the ianger lists
ie unefieoted by the degrees of lemvning oonsidered im this
LDE LIS . : D : . .

Gemrally spenking, nonsense-ayllsble seores may be sadd
o be falrly relieble, This is indlosted Ty e agmwﬁ
carrelation coafficients of 80 to 480 sud by the rather
olose correspandence betwesn the fireh sud sesmd scores of!
sven wmll groups of subjects, when prastice effech is

Barlier methods of testing, BSinee it 18 en sdm of this sbudy
Yo compare the group with the tndividwl ﬁ'g:ﬁhMQW of adninistering
leerning experiments, it would seen advisable o veview briefly
a few of the elhanges whioh have talben place in 4he Pield of method
during the last half cenbuiy. |

To Hermen Ebbinghuus mast go the oredld for the first
eoxperimontol investigation of wewmorys Byi hia W&m oft ﬁomwm
syllables, he mede mutbia solentific study in this £ield which
nitherto bad been comsidered too subjestive for experimsmbel and

quantitive treatments Despife the faet theb his experiments were
perfma on himpelf elomw end conseguenily are limited in their
significance, Mibinghaus' work i of grewt historiosl importance.
Tn his momopraph published in 3.!&328’ Ehbloghnue® reported the
repults of geveral related memory wblmm such a5 retenbion, the
effect of review upm ra%nbimy apd bhe nature of the oaneotions
forwed in learnings However, his method of imvestigation 1s the
question of privary importence relative ta the present atudys

8 fopman Ebbingheus, lemory (New York:s Teachers College,
Columbin University, 1913), BPe %‘%.33.
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onwbructied awaea of noxisenne syua,bhs af
different lengbhs, & group of several sevies ‘beﬁng daaignwb«& oE B
“toots" The wim of these ‘bwtm. Bl Ebbmmm %a ik, wag “‘iﬁ;sr
mesns of repeated nuwlible wmal of 'bzw wmmw mrwﬁ. *iw g0 im~
gwaa them thot bamsdiately ofterwards thay oould w}.umarily Joat
be rewolwed," e omsldered bis sl abtained whex, fihe dnibial

syllable being givm, he eould maiw *t:ha smems M: tim f:tmt Bl
bompl, ot & cortein vete, ond with & emf‘:iﬁmn of botng mm*rmm. }

I the process of Wi&iﬂg, ﬁm sapm‘ma wmw Wereo ale
wys vead szeh cmlat&ly; mmm;r i‘a:&lmm t}m maxdmg
| the recitation hook g:law et 8 mnamm mﬁa as MERGW SR i‘.’t.m'k by
me and later by the ﬁiaking, of B m'wh. When ons aw&ea

oo conpletely learned, n L i boen saoanﬁ puuse wns mde *tm
tabulabe results, tnd the lesrning oft tkm mm: am'wm of the me
teaat vms imadia:mly begtmx
, &b Lirat She meamr gnent of the muber of mzse'&il,iam ro-
quired for memorising & series was debermined Mi%sm:xy Uy
measurding in secomds the time requlred o mma:-ig:e It  Ihe purpose
countings Laker, however, mall wooden bubbony wore stying on a
gords Bach tenth buttam woa blacky the others were matwral wood

was to evold undue distractions connsoted with

¥ mide pe 224
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hend and & butbon wes Buhed severel centimeters from lefh to right
ab tho complotion of oach repebition, The divielon ints bons made
3% ‘pm»:&‘bﬁ@ bgr & g;imwé at 'izhe eord o msverbain quiekly the numi-
ber of repetitions thet hed been necessery in learning o given
serieys Buh was tho method esployed by Ebbiughaus in his ploneer
experiments in the £101d of menory,
| | | ome of the a@mﬁaﬂ*t ariﬂaiﬁma of Ebbinghaust mabhod lay
In the fack that ho elmply read off tho serles of syllables which
-WMN&; in 1ists 11130:1 e shoet of ppers Thus 4t wawp possible for
his eye pd abtention to swoop back over parks which he had already
?Lee:ma& gren 'ﬁhovgh he intentiamlly avolded dodng so. Hinse e
seourste anwrwbm of mpe'biﬁiom s yaaa:m.a only whep a purely
st cenelve pwamhmmn ip employed, it has beodme ougtomry sinoe
Enbinghaus! day to present memory meterial in leboratory experis
menk e w‘iiﬁzl:i the ai& of some mechanionl epparatus .

Oue Buoh spperatus is the tachistoscope, en instrument by
meeny of which words of ayllsbles, for exanple, may ba presented to
the eye for & brief measured pericd. BSeveral farms of the
tachigtoscope have been devisedt +the fall tachlistoscope, the robary

taohistoscope, end the pendulumn tmhﬁ.n‘bnaeqp«.m

mental Pgyehology)

16 Tty
Chorlon S Myma A Textbook of Expe
(Londons Hdward Arneld 150"7) ‘ %pi.' TIE=ELE
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In the fall tmhiatosoope 4 soreen om'rying & i‘imtion mari
iz allowed to drop, axd in g0 duing mwu‘hax'ily gwww 8 onpd to
the mubject. In the rotery tachisborcope there iu & nexyew vertical
blackensd e through whioh the subject mist ook to see the
periphery of e large horisontally rotating white disc. Ml disc,
which i3 mober driven, hes & sector oub out Lrom dtu ‘m“m‘gm,l the
open secbor sllawing the e} act %0 gee the iwfstem on Hhe oﬂ.ﬁd |
belor the diso. Rate of rotation and ares of the seotor sen be
varied st will to adjust the tine of axposures

The third type, the pentulom tachistosoope, Yas an oblong
torean with an opming in the cepter of 4b. This soroen isg
fastenad $o the free end of a pendulun which L& held up by an
electrovm et ond relensed when d&ﬁﬂ&'ad;. Ay 1t pwinge, tThe soreen
monenbarily exposss the oard wh:wh lies behind it.

5111 another form of meohdvieal apparatus uesd in mwesenting
memory meterial i the memory drume G. Ee Mullerll having studied
Ebbingheug® method was led to malw improvements upon b, | Collaborating
with Sohumens, he worked 0 introduwe wniforn omndltions of learning
into experiments. The syllables, equslly sm@d, were written tpon
bards of papé;r which could be psased eround & drum and robated ot
8 uniform radte of spesd by meins of & olockwork deviocs. Bafore the
drim was placed n soresn with on aperture st the height of the

E B, Mewmm, The %‘_ﬁalom of learning (New Yorks D, Appleton
and Company, 1913}, p“"‘i‘a w166
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pheerver Vs uyes Dwring the refation of the drum the myllables ceme
{obo yiew susoessively and Shue lnsured thnt learning wes telcing
plsce in & sombinuwusly progressive mexner,
© Subsequently Muller working with Pllsecker'® introdused
| mmm-mw of preventing gyllatles, this one te be wsed with
e @&W@ﬁwﬁwmiqu method d‘f presentation, A paper band cerry=
ing the n;ylgwbwg was fegbened around & twelvessided drvm, tha
whole drua being hidden by & goreen exoept the amall alit thyough
whiok appenred the syllsile, The drum sould be rotated through
| “bkxﬁrty Mammé 4o expoge the syllable ab the instent when the
ghetber i Peand of f&:&;a #1165 was oporeds In order that the re=
pradum;iwtm far the peonunodation of the sssocinted gyllable
wight be debermined the apparatus was so arrenged that an alevirie
contact geb a sl anoseope into motdion end at the first lustent of
the - s#b,j#w“m pronunciation of the ayllohle the chronoscope Wal
aw;pwﬁ. by mesny cmf‘ o Lipwkeys ‘
At the present time the memory drum is regarded as o part of
‘tha sberdnrd squipnent of an experimentel payeholegy leboratorye
Impr cemonlis upon the type of drum used by Mueller have been made,
b in priseiple the drum reming the sswe. Probebly the mogb

slgnifionnt chenge lies in the fuot that the drus may now be

12 _rbifi&; ?y 167
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operated by electrisity inebead of by hand, thus tnpueing soesurabe
ining in the presentotlon of makeriols The apwed of the nachine
iy likewise s sdjusted bo sult the nesds of the experiments



MRTHGD OF EXPERIMENTATION

Vtoriels and Subjeote. The material vsed fn this experiment
inoluded two am@ambla ligte of mmsanw ayllahlaa choten fram the
Glage 20 per cepk sesoclative walus 11et43®  mach of’ She w0 mﬁ{w
wns conpriged of Wen'&y Wlla.bles whick vmre urmngacl wibh eiqhhy
others to mkw =1 ‘hubal of one hundred syllablw. 9,11 of mpymxm-baly
the samo mesoeintdve velue. The s;ril.a'bicﬁ woro noxk am‘»anggin
terenty fawa with f’iver to o rmv, onoh rcr# xaontaénin.g vc’me of the
syllsbles to be Jenrned. "{andmﬁ M’léeﬁiuv gmmmd‘ the poslbion of
the ‘twenty syllables aibhough it wos determined that they did not
in any case fall into an esslly recogmizable paﬁtern. The — Lists
wore mimeographed on mimeogreph peper . the rows spesed one-half ?;'noh
apeste | o

The twenty ayllables fo be lemmed, which mny be called te
signifionnt syl
shooba,  This treatment consisbed of applying to the imporbewk
syllables o gbandord solubion of yhenolphthalein by mesns of £ goell

blos, wore then chemienlly treated on tho wimeographed

weod gtylug bluntly rounded on the poimb. Huch experdmenting was
done in sslooting the best solublon of phenclphthelein so Hat vhen
epplied 4t would nolther smewnr the gyllibles nor leave recopuizable
mork on the pepers The solutiom o finally used wes fifky-Tive per
cent mloohol to forbly-five por cent waber.

33 4, 7, Glage, "The Lssoolation Value of Nonw-sense Syllables,
T% E’edagag%ml Sominary ond Journsl of Gonebio Peycholopy, AKXV, (June,
8 PPe &

Q
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The mubjete were pravided with hlack fnk to which had been
added & stexiard solubion of modium hydroxides This mixtwe weg ape
proxmately half ink sad half sodium hydroxide. During the expers«
mont when the subjest wade the correct TeBpon#ey leo., cheolsd the
slpgnifioant eyllable on the mimographed sheet, & chemieal venotion
took plucé ouusing the ares of the syliuble 4o twrm red, If the
sylluble checked was imarr:wfs, no resotlon ooocurred, and the sbe
Joot wng lrmedintely meds mware of him errov.

‘Theso wimsopraphed shests were then msde wp into packages of

f eachs The subjeot upon entering the room found on hinm desk
& bobble of ink end & pes, & puokege of mimsographed thoets, and o
cardboard boxe The 1id of this box coumteined a slot into which s
sheet {olded once might easily be inserted.

The gyllebles were presented viewlly during the eaxperiment
by means of » specially constructed epparatus on which were fastened
parde twenby~iws inches long sud four inches wide. The itwenby
significent syllables in black letters two snd one~half inches high
were prosented individwlly on the cards b a wnifom rate of speed.
Order of presentation was the swse &8 the order in whioh the sige
nifioant syllnbles appesred on the mimeographed sheets. BSubjJects
learmed one Liwt of syllables the firat doy of the expe:
socond 1igt ix similer manner on the following dey.

FMBEYG ma &

The subjeots ah&nm far the experiment were stulents in three

olomenbary end one sdwanced payehology cleve, none of whom hed
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previous 'bmiging in leerning nonsense syllabless This group oome
prised elghty-four students ranging fron froshmn to graduate
classifiostions. Absence fvom class on the part of ome stulent and
the failure of three othiers %o mmeter one of bhe two lists deorensed
| the number of subjects to elghty.
| " | Prw-eaure; Ag 1s heretofore q.eécriba‘d,"me syllables were
presented to the olags by the serial exposure mthnd‘at & wniform
mta of axg;#é#&imﬁeiy three Baéonﬂs: pexr ayiiébiu. Lesyrning m.é then
maméas in -bems ni‘tha ﬁﬁbjeét'a aﬁility w‘ recognize the sige
nifiomat items when they were mresexted in o lisk of mixed items.
The ‘fcsilwiug iw!;rwtioﬁ& whidh were read to each alﬁan on tha
piest day will explein the method of procedure. |

You are sbout to take part in a new type of psychologleal
experiment. Will you, therefare, ccoperste to the fullest
exbont possible in mlcing this experiment a succeBS.« You
will be showm ‘twenty nonsense syllsbles in repid succsssion,
Do nob attempt %o pronounce them, bub spell them oub silently
a8 the oarde sare turmeds

Eaoch of the twenby rews on the pages befare you contelns
one end only one of the syllsbles here presexbed. Find ‘the
sylleble and make e cross on the middle lettexr of it. Be
sure to check only one syllable in each row, Bvery me you
malce & suweessful response the erea of the syllable will turn
red. Get as meny of these right as you can following each
presentation, You will be given as many trials as necesssry
to learn the List of twendy syllebles which I am about to show
yous You wey know when you heve f4inished by the fact that
you will have twenty gyllables in red end none in brorm. When
you have completed lesrning the list, do not merk eny other
mges. Vo nob leave the room umill everyone has £inished.
Ask wno questions after the expariment beplns.

After the syllsbles wwre presented the first time, the sub-
jeots were told thet they would bo given one mimike and farby
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geoomly o ala‘ta the ohocking of the mimeographed sheets, Thoy
were onvbloned to oheck lightly and neatly., At the end of the time
allu'b‘heé i’w mamg they were Mmﬁa& to fold the page on which

been wridng an& pluce it dn the boms The ay‘l!tablna wore

; qg my ﬁﬂma Ag wWis mowm for all
,wzmﬁ% o ’lwn the nm "

© On the devind ﬁa;;r of* the e:quimen’e & ﬁmﬁ.w wadum wes
m*plﬂwwu

iwgver; with swcessive groups the cards presenbed on
Dey 1 and Day II wore r%a‘bwd "in ‘or&*’er ad that half of the sibjects
hmﬁ& nm I piret m& mwe 11 wecond and an egqual muber lesrnsd
List IT f‘ﬂ'w and 1de 1 seoond.,



: m:;m AND DISCUSSION

¥ T!m ‘rellability coefficlents for the trinl soores
of -bha k) 1iata af ayllnblea waam on Duy I and Day II, in the

g af a:zm mgnw wbjaeta vho completed the lesrming of hoth lists,
is ;&Zk 048, A ammmon of *bh:l«a result with iﬂm@a of the ine
w&b.tgwkians mw&awly &emrﬁh&d in the a%ua;v miiaahw that :1.1:
M&lala roter olosely ﬁme obtsined by individual procedures.

- e Fhe proup bechniques Pupther enalysis of the date obbained in
thig nﬁu@ wm +o vshcm 'bha:h the group method 1s wery slmilar to
the ﬁnﬁiﬁdml mothod in its rosults, The rate of lesrning, as indi-

eited by lesrning ourves, the effest of practise upon the form of the
leayming ourves, end the order of learming as illustrated by thess
resulte purellel olosely those found inm previeus stulies eondueted
by indl-vidwel methods Table I shows the rate of lenrning end the
a:ffgs#ﬁb of practics as exmressed in the mumber of gyllables recalled
per ‘wriale | |



THE RATE OF IEARNTHG AND THE BEFFECT OF PRACTICE
UPCH THE FORM OF ILEARNING CURVES

_ Irialse T 21 81 &1 651

Day ‘EQ‘S’S 1 ' -
1 g 10,1 } 15,51 16,8 | 20

2 10 11,3 {166 1 16,8120 |

1 5 922 16,8 | 16, | 1544 | 20

2 7 11,4 135,11 18,9 1741 20

1 b 74§ Ba8j 18, | 15,2 X7,.8} 20

2 2 10«8 13, | 16,2 ] 168441 27,2} 20

1 9 | 8.5112,7}14.7]16,6] 17.4] 17,71} 20

2 7 0. |32.5115.,5 ] 14,7 17.5] 17,420 |

1 12 B¢ 11120714, | 1502 168 1748] 178} 20

2 8 111,812,681 14,5 15,81 17.1] 17. | 17.5] 20

1 5 "} Tk § 1140} 1348] 1844 | 1542 | 1548 1644 | 1748} 20 S

2 10 .} 2.8 ]12,1] 1544 ] 14,8 ] 35, | 17.4] 16481 1844 ] 20 )
1 3 L Ba 132« {12 | 1s | 186 §15. | 18B. | 19. {184 ; 20 ]

2 6 | 8,35110.5118. | 135! 14.8] 15, | 1546 15,1} 17,3} 20 ]
1 6 1 9.51185.,1] 14,5 18.8] 16,11 16.5 16"8 _-1?,.5 I7.8] 1746 | 20 1

1 3 ToB | TebBi IBa3] 1143 Mis | 16| 1643] 16 | 1753 18,6 :’ta.s 188 20

2 B 9481 11s § 31.6] 136 § 2446] 154 § 1844 18a | 37« | 186; I7,8] 18,81 20 - |
1 8 561 8.8] 10.8] 116 12.6] 18a | 15.2{ 145 | 28] 365 175 1745 33‘3333
1 3 b S 18,
2 A :

—_———

Read table thus: Op Day I six mb,}ems mestered 10,1 syllables on the first 'Er:ai;

15,5 on the second trislj 16.8 on the third trisl; and all twenty o the fourth
trial, Read similerly for all days up to fifteen trials.

0z
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lesxning ourves plotted from the date given in the shove

negative acoelerstion., In tther studiss nspabively
aceslerated owrves hmve repeatedly been fownd ‘o be typleal of
material of this kind, Fowr Plgures ars here ‘iﬁelwiod; for illua-
tration. I6 @ill be notloced that the rise of the iniflel glepe of
cach ourve is for the most pert directly poportional in steepness
to the learning shiliky of the mbijects. For emample, on Day I
those suhjects lesrning the wih‘i:hss w&w‘hﬁ& in five trisls
recalled an average of l4.8 on the 'asacsml ‘t:r:tals thore mqﬁring
geven trinls reonlled 12,73 those 'r&qaﬂ.ring nine trials recalled
11l.683 and those requiring ﬁ.f’eean triels recslled 10.
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IRARIING CIRVES POR SUBMEOTS VASTHR LG
THE LIST 1IN FIVE TRIALS

Read Figure thus: On Day I five mb) ecvbs Jonmed an
average of ¥ syllables on the firet 13 o Day 11
aoven subjects lenyned Bx AVeraze of 118 ayllebles
the Plret trisle Reed sixdlexly for ather Wwisls.




8yllebles Recalled
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FIGURE 2

IRARWING CTRVEE FOR BUBJRITE WA S THR THG
TEE LIST IN SEVEN TRIALR

Hend Figars thuss' On Day T nioe pubjeuts learned
pyeptien of 8,5 eyllsbles au the frsb trinly on Day I1
seven Eibjeots lesyned en pyorage of 9.0 syliehles on
the fhrst trials Read similerly for obher trialBe
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 LEARFING CURVES FOR BUBJHCTS Mas
THE LX8T IR NINE TRIALS

Rend Fipure thuss On Dy I five subjects learned an

JERING

average of Tyk syllables on the firet trdal; on Dey II

ten mibjects learned on sversge of Oe& ayllobles on
the fret trial, Resd gallerly Por othey trdels,
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LEARNING CURVES FOB GUBJEOTS MASTERTNG
THE LIST I FIPTEER TRIALS

Read Figwe thust On Dey I three sbjects learned on
average of T»0 syllables an the firut {tpdnls on Dey II
“two pubjects learned an aversge of 1l.5 gyllables on
the first triales Read similarly for othey triala.
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The effect of practice on learning curves is likewise evident,
the Inltial rise generally being stesper on the mecond day of
practice than on the firgt. For sxampley An the group of subjeots
who masbered the list in five trials on Day I the aversge number of
gyllsbles recalled on the first trisl was 7.4 3 o Day II the aversge
numiber was 1048, In the group who required fifteen trinls foxr .
mstery the mumber recalled on the firet trial on Day I was 7; on Dey II,
11460

The order of leerning the syllablos in tids experiment also
sgrees with the Pindings of imvestigetors in the field of individual
method who bave elmost universelly found thed the £irat and last
tarny In 8 sories sre learsmed guickest and bemb,

Robinson anl Brom in s recent study using the amtloipation
method of learwing nonsense syllsbles obtained results for liste of
6, 9, 12, 15, snd 18 syllables ed learned by ten sbjects, They re-
port a pronounced sdvenbege for both primesy and rm:f.ity. Primasy
showed an even greater adyanbiege then i‘imli‘h.v, the primwy affect
extending in some degree over several items .’z.n the first portion of
the 11st,although the Pluality effect proved mich more limibeds

Y pagard 8, Robluson eul dartha A, Brarn, "Effeot of Serial
Pomition upon Hemorizetion," The Amerdocan Jowrmsl of Payohology,
XIXVII (Gotober, 1926), Dps 555-66Ze
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Warden'® conducted an emrwn'h In stylus maze lomrning in
o elfort 4o study the order of eliminetion of oulewdessas. The mean
nimber of trinle required o eliminate the oyle-fs-sno in the first
peotion wan 16s;3 in the middle section 34,85 end in the emd secbion
2847, Thus the primsoy-recency order obbtuins, those near the extrence
bedng elimireted firet, those nesr the goal next, and the middle
group lagt. ‘

Jorsild™® in nis study related the problem of primacy and
recency to the recall of nerrative mterials In dealing with mesning-
ful materdel he reported wimeoy as being far superior to recency es
an add o reonlls

In the mesent investipetion in order to determine the order
of leayning the writer recorded the average mumber of times each
syllable was seored ocorrectly and then renked the verious -positions
in the series dccordingly. The apsumption wap ‘that if a syllable
wag learned early in the s@k‘iaa, it wovld be responded to correctly
in the bebal nuwber of times more frequently than a grllable learned
lates The syllsble learned lest would 1ikewise be responded to corw
reotly the fewest number of times. |

iﬁ 1 , # Daa,

Oarl John Warden, "Primacy and Reowwy ag Faobors in
Culg~do-sae Blimimatian in & Stylue Moze,” Jourml of Bzperimental
Psychology, VII, (April, 1924), ppe 98-116.

16 ppbhur Jersild, "Primeoy, Recenocy, Frequenocy, end Vividness,"
Jowrne). of Dxperimenbel Peyohology, XL, (February, 1929), ppe BBaTO
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mable I shavs the order in which the syllebles were pree-
sented, the average nuwber of tlmes ench wns seored sorrectly, snd
e order in vhich the ayllsbles weve lonrned, It will be nobed
that prisacy here evidentes sn advantage over ﬁmlitya The average
rank ordgr of the imitial Em"‘&&m of the lish was G468, of the final
porthon 9400, and of the middle portion 1478,



TABLE II
SYLIABLES 1N ORDER OF LEARNTNG

a9

__carrectly soured

e

Order
TheB6 i
£9,608 3
614818 8
84401 6
58484 17
63476 6
59498 10
53870 18
54488 14
56458 12
e 18
47 4618 20
54403 1B
884176 8
554348 18
62,788 7
B9 4805 &
60486 2

Rea& table thust Syllable 1 wee poored oorrectly
14,85 times in the total number of trinle; there~

fore in order of lesrning 1t renke firat.
gimilarly for other ayllabless

Read
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There sre obher methods of determinming the order of learning,
gsuch ag recording the fireb triel in which & sylluble wes correctly
checked and cited, However, suoh & method might well be critielsed

ropnde thih there is o good denl of the chamwe fuotor in
the cialeirg of any partlouler syllabls oo eny purtioular oconsion.
A mawu might chedk & aylisble correctdy on the third trddl, for

exrmples, @ fall to do so on the Pourth, For these reasons there
semns o be an edwmntage in taldng the average of all the trials.
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CONCLUSTONS

This study wes wnder talen for the purpose of debermining the
reliabllity of nonsense syllsble soores derdived by e group technique.
M an mmmam a:lm ool Wbmm wet made to compere this group
teshmigque with the eusbomary individusl techmiques. The results
wém- to warrant the fﬁllwing conelusiongs

The reliablility oveffisient for nonsense syllables mesented

by & group bechnique in the mesent imvestigation is 61 4 ,048,
This tompares Pavorably with the findings previouwsly reported by
vther investigators.

The group wethod of mrosedure appears to be an _naﬁiai‘aohaw
ag the comonly uveed Individusl methods That the group provedure
measures abowt the same thing ag does the individual method ie illuge
trated by the lesrning owrves, the effect of practice upon the form
of the ourves, sxd the omler of leorning, all of whieh are sssontially
the seme as those reported in obher experiments.
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11

12

18

17

18

19

20

GEB
ZYR
ZYL
Yo
XOB
Wos
YUB
TYW
LEB
7218
ZAT
XuJ
YIH
YIB
GOK
BUQ
JUZ
Qus
QUN

SIK

ZYR

ZUT

ZOH

VUZ

2U0J

XAY

XYL

Z0n

XOoV

YIQ

KAQ

oG

ZYK

RYJ

VYT

nYB

XUG

Fur

20-1I

GoM
XAW
GIK
JIW
206G
KIV
Z0Y
RUY
JEC
ZOK
7AW
Z0R
ZAX
KIZ
NUB
GUH
Qo
BIP
SYQ

oYJg

NAH

KEH

ZIR

CUH

JYK

GED

oW

PYD

ZIN

271

KAZ

RYQ

QEY

LW

APPENDIX A

PIY

Zz0ov

Xur

BYV

NiJ

Dyw

YON

YIN

XYil

KYW

e

GYB

IEZ

Tiv

ZIC

TYQ

NUK

)
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10
11
12

13

19

20

QEB

ZAS

QUP

VOH

JUC

RUQ

JYX

CEX

ruB

QEF

FOQ

1iYZ

POH

NYQ

CUxX

DEJ

Yw

VIH

GYZ

BEJ

QED

QIY

NEJ

GYC

JEH

SIH

TAB

HYJg

GIC

XUr

YOH

QCX

XAZ

GER

MYP

QEP

JEG

wur

KU1

VoJ

20-I1
BfJ
SAJ
CEH
FYK
XID
TEV
MY
QYG
BEP
QID

MIV

RYX
GIY

JIK

Y8
QON
zop

KBJ

QYW

KAJ

TYZ

RIX

NAX

VIB

WUPp

TUH

NOJ

XEY

JUL

Q0D

XIH

YIJ

KU

KIG

LEQ

QUK

YF

MOX

3&

VEJ

KEX

QUH

HYZ

XEG

GUC

VIQ

TUV

HEG

ZEH

KAJ

QoY

SEB

XAT

vt

GIH





