
AN' INV.mS!rlGAUON OF 1'HE PREliCWI!INOI 

OF REMINISOENOE IN 

:MOTOR LE.Alm'U'G 

A THESIS 

BUBn1'TED TO THE DE:PA!:fti!U1' 

OF PSYCHOLOGY Am> THE GRADUATE OO'UNCIL OF m 
KANSAS STATE TEACHERS COLLEGI OF DPORlA IN l'.A'RUAL 

FtJl.J'ILOONT OF m. REQUIRl!IDNTS FOR 

TBD DEGRD Of lW'tlllR 

OF SCilliNOI 

... .. 
' 'By •• 

July, 1917 



• . .. 

r I 
'' 



The writer wishes to aoknowledge hia indebted­

noaa to Dr. J. :e. Stroud, Head ot the Department of 

P1yehology t£ the JC&nsalll l'ba'bt Teacher• College, who 

$ugguted tho problem, a:nd lfhol!le helpful guid.anoe and 

tuggestiona have been iavaluable throughout the etudy. 

To the $'tudents who~ acting aa aubjeeta ter the 

oxpertment, willinsly WlVt their time and cooperation, 

the writer gratefully expreesee his appreciation. 



INTRODUClflON 

St&temcmt· ot -&he Probltm .. . • • • • • • • • • • l 

Appa.ra tut • • • • • • • . • • • • • • • • • • • • • • • 9 

Taek " • • • • • • • • • • • • • • . .. .. . .. . . . . . 9 

SubjeetiS • • ~ • , • • • • • • , • • • • • • • • • • • • 9 

Me'tiliod • . .. . • • • • .. * • i • • 

Controls . .. . • • • • • • • • • • 

• • • • 

• • • • 

. . . . . ' . 

. . . ' . . .. 
9 

10 

DSULTS ANJ) D::ti®SSIOJ • • • • • · •. • • • .. • • • • • • • • • • ll. 

CONCLUSIONS • • • ,. • • • • • • • • , • • • • • • • • • , • • • 14 

BlBtiOGltA.PRY • ~ , • • • • • • • • * · • • • • • • • • • • • • • BT 

APPENDIX , • • ~ • • • • • • • • • • • • • • • • • • • • • • • 82 



Table 

I.. Showing the lou of :retention tlfteJ:> varying time 

in teu:-vals .• ,. .~ • .• .. • • .. • • • • .. • • .. • 

II. .Shmng the :nwnber ~.nd per,o•nta.ge .f!if' IIJUbjeots 

a.t'feeted, and ~. tmO'lm.t ot remini!:lloenof!l ex ... 

hibited by adults and childr~ after a 24~ 

hour time in ttrval • .. ., • • • • • • • • • 

Ill- Sh.wing the n~er and percentage of subjeeta 

Affected, and the ~unt of r$Dl.i.niau:Jenee ex ... 

* .. • • 

hibi ted by adults after a 48•hou.r t• i:n:berval • • 13 

IV. Showing the number and percentage of subjects 

&f£'ected 1 ud the ~Ul'lt of reminhoenoe ah<:nm 

by a.dult1 and ohildrem e.f'ter a 7•da.y time 

interval .. • • • • • " • • • • • • • .. • • 

V. Showing the number and pe:roent~a;e of aubje<.~ts 

a.f£eeted, and the Ml(nmt of rend:niJCenoe ~x­

hibited by adults and children after a. 34telt 

14 

til'MI in terva.l • • .. • • • • • • • • • • • • • • • • 16 

VI. Shmng the~~ nw:m.ber and percen'ba!e of subjeots 

affected. and tht amount o£ :reminieoenot ex­

hibited by adults and ohildren after a 7~eek 

time interval • , • ... ,, .......... "" .. • • 16 

VII. Showing the pereontaga of IIIUbjecte exhibiting rem .. 

in1eoenoe after varying time intervals • • • • • • 17 



VIII. Showing the atl'lOunt of reminhoenee eQChibited by 

adults and children after varying time intervals • 18 

n. Sh.Qlri.ng the percentage of moter eki.ll retaintd 

after varying time interval• • • • •• • • • • • • 19 
' x. Showing the percentage of adults exhibiting tranrd'er 

ud the extent to which a.oqu:ldtion of' akill with 

the preferred hand ~rovet skill with th~ non• 

preferred hand - • • • • • • • ,. • • • • • • , • • 21 

Xl. Showing the percenta.ge of eh:1ldren e:xhi biting trans .. 

fer and the extent to which acquisition of ekill 

with the preferred hand imprGvea skill w:tth the 

non•pre:f'erred hand • • • • • • • • • • • • • • • • 22 





Statement..!£~ Problq. The pr:Lmary purpose <:~t thit etud:y :1.8 t<il 

investiga:be the phenolll.Gnon of' reminiecenoe in :m.oto:r learning. Reminiaoenoe 

iG defined, in thia paper, as the "ilnpreveaent in the~ ability to execute in­

e<!lmpletely learntd lif"8·· ot' iJkUl after u in'berval of time without interven· 

ing formal practice." Although~ type• ot learning experilnente with 

verbal material$ have rielded remini•cHn1cE!1 not a grea·t deal of' attention 

hae been given to ib.e apteifio invcuttiptiC1)fl. ()f this plum.omen<m in the field 

ot motor learning • 

.An incidental e.im et this etudy il to <letermine the extent to which 

acquisition of' ttkUl with the preferred hi!Utd imprevee or impairs the abil1 ty 

tor the .eam.e act of · eldll with the non•preferred hand. 

Review J!! Related Investige.t:lons. N'IX!tlaroue investigations have bC"ten 

made relative to th& retention of' ideational and motor material whieh have 

shown that initial forgetting is relatively rapid liU:l.d that the rate becomes 

progressively $lower nth each eu.eoeesive inteMllll.. Retention may be defined 

ae the perseveremee of ilnpreasioniiiJ c::JVer an interval of time. The opposite 

tendency, which ia the lost ~t impressions~ ia torsetting. The first system­

atic atudiet C>f forgetting na published by Jllbbingha.ua in 1886, He .meaaured 

the tirn.e it took one person to relearn a aerieiiJ ot non1enae lyllables- Hie 

method oondeted in prolenting a lilt of nonecm.ae syllablea to be :m.emor:hed~ 

and in determining the td.mt, or the num.btr of read:l.nga, :requirtd to ao lta:rn 

the liat that it could be recited without error. Re found that it took 42 

per cent al muoh time to rfi>lear:n the ayllablelll after 19 minutes aa to learn 

the nrh~J in the first ple.oo, 66 per ctnt as mob. 'binlJll atte:r 63 minutes and 
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64 per cent ae mueh time after 8 3/4 ho\U"t, U ret•:ati•n i&l Mei.IW'td bJ tlb.• 

pereen~e tf the o:rigln~ol time which h I&TIIHi in relearning, the follGWinl 

table show$ the 1ol!i8 ot retuticn ~o:t'tler "Val71n.c ti.u uttrWI.llll. 

l'.ABtl l 

IROONG W L0$8 OF U!DflOJ AJI'TD V.AiYlNI 
TIQINUI!V~$ 

Ti• Jlapt~&d Since 
Original teaming 

I ·~ I 1 

:Perea:taa;e ot 
leteatie 

20 minute a •.• , ••• , •••• , • • • • • • .. • • • • • • • • • • • • • • • 58 
l hour • ,. • , • ·, •••• , • , , , , • •••••••••• , , •••••• , • • 44 
a • 6 hours. • ••••••••••••• t •• - ••• ' • ' ' •••••• ' • - • 1$ 

24 hours •••••••••••••••••••••~··••••••••••••• 84 
48 hours ·•••••••••••••••••••••••••••••••••••• as 

· 6 4-.yf • • • • • • • • ~ , , • • • • • • _, • , • ,.. • • , • , • • • • •••• • • • I.Ci 
$1 dt.yl8 ••• f •• ·• ••••• t • - •·. • • • • • • • • • • • • • • • • • • • • • 11 

i ; ;, 'I 
:Rado1avljevichl 1n a 11milar experimcmt, dthoup he rtqu1red 1Dht lhte 

of noru~t,nlt eyllablea to be etudied t11l 'two llltu~ee•dn ptt"feoil rli!Wtitations 

could be made I tou.nd the leu· C)f rettn:bien to be net t;ui. te 10 rapt d.. He 

fou.nd alao the lou tf re:te:nticm. tor Mt.nin.ghl .u.terial (poetry) to be len 

than for nona.nat s:ylla.bltl• lbbingba.ue fo'\.D!Ul,. evea et"H:r a pe:r1ecd of 

twen~two years, a. poroeptible retention. of Jtanzaq of poetry lfiJ8.l"nt4 to the 

point or one perfect reoitaUon, and never t~inet seen. 

The phenomenon of relatively dowr forgetting for a.cti of skill ba.a lcm.; 

been recognised and validated by many inveatiga.tore. In 1om. ~eel aetua.l 

:bnprovC~m~.ent .. or re:miniutnoe,. hat oeeur:rcd. whiob woul.t be :l.n accord with 

l R. :r. Re.doaavljevich 1 oited by l!l. o. lil.nkenbinder, .. the Curve ot 
F'orgttting," Juuerio~~n Jou:rul ~ .~!zob.oleR, 84 t CWtll, 1913 .. 
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William: James' doctrine that "we leun to akl.te during the au:mm.t:r, and lo.rn 

to swim during the winter~" 

In e. :motor lea.:rning txperiment in l903, uling 'ball•touing alii the 

aotivi:by., Switt2 found no deterioration when the eubjeots were reteated every 

30 U.ys for f'ive eon1eoutive months. In fact, instead of 'being a forgetting 

curve it turned out to be e. new curve of' lel.l"ning though the subjects did 

not touoh the balls during .the interval. ln a retest l!U\de in 1904, cm.e ytt.r 

and wo h\Uidred and seventy-f'i ve da:ye o.:f.'ter the olose of tho original lea.rn­

ing aeriel 
1 

no loae of skill •• . found.. In a. f:i.n.al teet ~ 1908, lli:x year a 

and Ieven teen dayl after 'bh' · conclusion· of the experiment& by whioh th• 

skill wa.s first e.oquired, he found that while much of 'bhe aoquired skill had 

been loet. the process of rfltleatning we.111 re.p:td.. Eleven days wtre required 

to rega.in t;be skill which in the earlier work had required :rortrtwo days 

of pre.cti ce. He •art in pa.rt e 

Thest resul tlil would eee to ind.:t.oate a saving of time ca.nd •ttort 
by occasional and somswhat prolonged intermissiona in the work upon 
a topic of etudy, at least after a eerte.tn proficiency hat oe«n 
gained. !he length of time which l'l'IAY p:roi'i tably intervene will vary 
no doubt w1 th di:f'teren"b kinds of su'bj!llot ma.tte:r and with tht age of 
the pupil, but evidently the tnind continues it~;~ activity, for a time, 
in the turther-.noe o:f e. learning process a.tter praotioe end study 

have ceased. 
BoBk, 5 in a typ$Writing e:x:peri.m&nt, using one a:ubjeot tor the 1'\N.dY# 

found a.:f.'ter a 4 l/2 month re1111~period a lon ot only 75 etrokot fii.'Xld fii.'Xl in ... 

o:reaae of 1,33 per oent 1n errors. .After an interval of' one year the wbjeot 

2 111. J. Swi:f''b, "Complex Motor Act•," ~~1~fS Journal ,2£ .~a;leho~t?,U• 
16~131·33• 1905. "Relearning a Skillful Aotiont J:n Jxptr:Unent in "JNuular 
Memory," !•yeholoi~oa~ Bulletin, 7tl7·l9, 1910. 

3 w. r. Book, 1h! !~loholOf$l _E! .Skil~, (lw tork • Gress Compa.ny, 

1925), PP• 1·114. 



wiUl :r~twst!l)d ~ to'\ll:t:lJll i:lo han gained a total 

h:l.a e:rrcx·e by a ~all t'r&et:l.m.al t!IM1.m11. ,..k .,_,..ali'!U!I 

rtndniiiiO~tlllloe but lil.t "the <ll.ba.pp~U"me• 1ri 1m. 

plyeho•pb.ydeal diffitul till! a, bl:teritrbs &t'.-u'\iou, 

tloa~ !noi~ent&ll.y uqW.rtd h t1u1 oeune tt 1~1• u 

lee.ve the more tirml7 ea'be.\1Uihe4 ""'ti'A'1.+4q u~ofHdA'~ t-rM lill\.~ 

Freeman u4 .A.~tb.f,<l he. ~i~b\llltiw~a ._,. 

pared the rete:n:lden of M'\la·r lul.l>i.iM vi:bk. lia'tl:~-..1 l!l&'bt1lllh 

ehowed that af'tcu.• a. 84t·ek int.rv~.l ret.Uw a.bUi• wu ~n~•omLa.LlJ 

mothod wa.a superior. 

The phen~= calletl r-ain1111ttaee _. ~ ~ kl~l la 

though it had. bee noted euli.r D)" e-.- in'fttt:li&Wi• 

NorswGrthy> 7 Myera,.8 and Winen,9 are ~ tAt Hrl:r • ., .. -.,.rt 

4 F. J. Frtea:n md J. J.ber»Atby, ·~- Jlvill1118t:t 
tion of Typewriting tQ !bat ot 8ub·•t1wtic:m.,• .. .~r~~.!! .:;:::;~~~~~-
.?holo~U, ~~~13lff. ltsa. 

P :P. B. :81\llard., "ObliviSP•_,." .U lflldnbo•n,.
111 ..;;;;;;;.,.;;~...., j!.£!!1 

Paim~qlorg Monogx:a.p!! lupJ1~eent, lrl•8J_, ltll. 

~ w. :a. Pyle a.nd J. c. Snfd.~~tr, "!he Joail Jl!)a.S..Ml 
to Memory," Jo1.l..n).al,!! Jdueationa.l Perea•l•R~ fh:LII-ltl, 1111. 

7 Naomi Nor"o~ • ".A.tl(liili:bita. aa lelaW 'ie 
Educational .J!•zoho~og:, ·~•81""'116, 1111. 

a G 0 u.-r• 14}1eeall in ltl&'\d.ft te lt'iea:w .• , l!l • • _,., , . .. ta 
t1ond Psloholo~Jl, 5cll9-ll0, lllfu Oatlia1a ·. illi.Vt~lllf>• ... , 
t~~~! Jli)!Oh~l~Q:1 thll~'Ytl, li!J.l'f· 

9 W, H. Winch, "lhou.l4 l•t-' h ~t ., iMMl 
11A~-'I!!.i111Aiii"T ' 1111 lilt • 

. or in 'Pt.rta' , " ,!ri ti"-h .io~te~ .!£ ~~ Mil 



point than tlur. ~1att roullln•l· r~ ~ 

decline. In ~· toll~Win~ ti~t 

100 per cent ret.tion* Ill -. M~6 '"'"'""""'""""""' ~~~:tti .. c• 

psr cent btMuat the~ avtn.lt I"•P "•"• ·~ 

ductd ex0eE11itd. the a.wra.ce tHI"t •• 
Per cent 
re­
oalle 
llOL---~~~~~~~~~~~~--=-+···~~~--4-·=·=·· 

Daya l 

figure 1. JMm\Gry Cvni ot la...t-.r-OU ~·-·-· 
J. .. Wreek ot tM !e1~1 
:e. Ax:~.oie.nt ~arwr 
c. Joneonu Byll&'blte 

Several :pouible ~l•il;l.'tAi-. ~*" 

by ll1ll•.ll In tht t1r1'111 pl&tt, fG•'V'r 

tC~mue ayllt.blt learni:ng w ~t ri * 
-,~-.. ~-··-· _,_, _.,_._ .. 

10 Ba.llu<\' !f. ~· ' 
11 lu G. Iilli, 

G:rtet:rl 111.nd COlUI~lY, ltlt$ 



r-.otora of r~ wu1 r~ 1• r~tot.Uiq. u .• 

praotioe effect, aa tll:lt ~au'b~·~~•~ mi.p\ 

reet in:btrva.l. B&ll&r4 a~W 'W ea:nl 1*1•, JUM~• 

children no intiattom 'bb&t a .,, •• .- ~1. 

selecting ohildlren trom aohoclt in rldi$lf Piltiw'Ml -"'''"'"'"" .. 

Secend, thoro 11 a pua:l'bili'f ~t P'fl"r ~~ ~·liM -.1~"®4.1 

ourvee in Figw:oe l o.. 'W:w a:pparat 4~-. 

UICllci in '\!he IMf• While hlJ.ari. It~ raJ,altMaM 

ncnsenu Ttru, bo1:1b. Jr_..U 8iA li.MlAJl,lll .,.._~ 

dillocxmoctec!l. aterialt at p·tg'&pllif&l _., 

:tng the phm.munn u a t\a.t1'!.l.• et 

There 11 mclm!J.Oitll 'bbl.t enl;r ~kl --•·""-· 

tor the appeuuoe tJt •• ~-- .. u .,_i~G4 ,. 

which wa1 ba.eec!l. elm <MJQle'te le:~ -' e.R14 

Ba.llard•a oonolue1m the:b ~111.-M u a ra~:l.a 

jeets hal not been otrrobwa.W br * ~tWtu 

obtained rmnist«J.ee ualn.a uult ab~.ow. 

12 wun•r arow:n.. "!0 -."' *•' 11 
call." JournAl .!£ !!fer·~]!! !!lflt~IR' 

13 Vritdrioh JhoU.i,. f!lci~ 
RINII.inituHrnee ,'' ~r1cu Jo.~l of PIII·,.~~Ut!D 

14 w. ~own, ,!2· ~·' ,. 

16 r t JiOOlfA.i J ,!2 • .!4l• I 
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,, 

In a mimilu oqviwm~ ~ l.ill, 

.t'i.ndinga Md oonoluee sua toll••• 

(1) the phon~• et rai:lii!M't;H it • ~ntl• 
tubjeota and. also of.,, awHJ. _,~·-'· 
ill el1ghtly dependtn'b em. tno ao'\ZM of •••bl· 
the V"'toet U:tO'Imt tf rtlda11!tatt l.t ~\llW 

(2) The depoee et re'batt«m for all 
material. 

(I) Jor oer'bah awu.l1 1I.M .. _. .. 
lated to the age of the nbjoe'MJ ht t.- ••• ...,.,., .. , .. , .... 
dent of age. 

(4) With:Ul. ea.eb. l.flt ;rn1 ~ t\l,gM ,tf nt~t!.a 
lated to the amouut l.t~ at\ diret'\lJ ft,li.W, 
to tho ae;t ot tat oub3eotiJ lddll tv ••• •whlt 
retention bear a no de:tini te rela1d.•u1Ji ei __. 
learning. 

(5) The :rtl&,ioa Gt a&t w ibt ro•tla 
method ot aoorins• ~ 1~1 ia 'l!llii1"ff<~-lliiYII!IiiiiiJ.N 
oorui\1 tioue ot tb.t ph~ ef r•1.».1t·MilM· 

KoGtoch,l7 in ltK, U.. 111. ~~ 6uipei t. ...,_, W:L~~lu•·""' m-llil>'l .. 

lUX\t ocmoernina the etteot ot reTl,w ...- ~.iaf!I!Uu, 

panomcm:on ooeura udop•.ulatlr et .~ rt',i:al • b.~-1~••1 I"M"• 
therefore, h a T~.lud fll•••muwa Mt~l ~. 

perimenta.l Uta &II a r•a\llt t;4 '1Ail - ~~- Wfldtil'lltf.aY ~-· 

th• follW'ing oeneluti.e • 

(l) lt~Ntini&Ultrl.H il pr'tM'hlJ I. 
enc:n than :ts r•vealttl 'br .,., ~a~r'li.Jia~o.M 
whioh are h teru ef '*• l.vt.P&.&• l'liWII 

16 Otbornt Willi~, •, 
,Journ..t.! .!!, .~2<!r~!"..l ~t,.Jl• 

17 Grace o. lllJ;eO••*• 
11
ft.e 

~o~; .£! !!!!l~i:«tlmg, 47tGi-EII, 

18 o. li.llll.ul, .!1• .!!-l•, 



ICOrC!ll Uil i:nadtqWII.t. llltei[\d~'tll ~;I 
ctnt4lges of aubjeots 'tuthib1t1uc .. "'"""'""''-~ae11m;M 
th.om. &X'Cil &dEHJ.~ "be IU1.4 w.U4 ~11\Wt:l 

(2) lnurl:u~•:r the ~~ow n1Nlll 11 ~a Mll~1~a:a '!I'"IILIII'-· 

ing :reminiiMm.M has llll'i$ ret 

(3) !he f&G~:rlll Of t.at 1 
learning material lUI.'n' not btt~a 4i11111111;iliW'8.-I!ii 

(4) 'l"he datil do ne>t ~t fil~\t,as 
between remin1aoace ~ad. ~ M~ 11t -~·-!lil''"'' 
or the method of lovnbt;. 

In a :reccm.t a'bu4y 'the ~·~ 

oenee occurred. in ate l~bl 

found no can1ittent or rol~ble 

wue le~ins; by pr...,ecm.ool thild:r-.. 

it would be \mlafl to suu;-. ttlf.t an 

the eont~cy of the ph~ 1. 

wer. not reminisotre ~ oi!lhera ~r~euMr~rt .. 

seems to suggoat that r-.inile•oe 11 ta-t<Onli:£WMII ure 

whieh. learning tuee plaee tbu bJ 

'fl:'I.Cil studies liite4 t.~ de u·ii ~ 

work which ha.l$ bee dm1e 13\ rtl~atia 

ou be coxud.dered at the *'' 

l$ GrACI (). ~~·· 1 

Oh.ildren," .L~~ .!t .9,)~ lO:!IIilll' 

19 GH.Ot 0. ~·-I "!Ml 
atudy of pr...,tehof>l tbilt!lrcm. 
.~~Ioh,oloQ, 47et6-UO, HJh 107•101• 



~~~. fb.li!l a.ppu-t.twll 

wooc\«m. C:lUp 2 l/2 inohcHII 

ltiek 12 inoiUJ)I in l~i!~n&ilh• 

inohe·IIJ long, ·em. the f.l'nd of wbie •• a 

the appa.re. tua it -~ a 1*1• 1!1 of 

.!!.!!· The !llubjte'bl Rf"e il.t~W trt 

hand Xl.IIUl!J• thel tmd Ci>ppt•IJi W the ftJh If -•·lliii!JIJI!Ii>B 

p~ai tion the ball on the ow :'ln.~ WlMlld 

flOOr • Tht lHJ:'llinl t&i!llk HUihW Of ~UI.Pil.H:1li>UI"': 

manner ISO that tho b&ll ooulcll. be ~ ta• 

in tht cup attaohed to the eW.•k· 

Subjt~.tt.. The l!lubji'OU wen tortr-_. ••~·"~ 

from the Elo:mcm.tu'y Solwol aad 'tbe d"f'D• ~~.el~~- !llii~III~~~'!!Mim 

State teaohers Coll•s• of lllipOril.. !be 

J!llC!Il!ltntt.ry School included ohildra 1a 

inolud ve. !he twtnty-one adult wb~•u wt~tN hail•--

twenty-aeven ye&rt. 

Method. With the ~~epti• It 

oondatfl!ld ot 50 tria.la wi~ 

into five equt.l puu 1 U\4 t!ii•OfH AINriia& 

oa.tehu made in ea.oh- wiallll. fAtal'""""""·"-

praotioo p~:u•ioda~, .xtlwU.nz ~>U~]rB 

tXtGtld«id OVI!ill" A fS ... di.J :bi'M:&"'ft.l• 0. 

IU'bjeot WAI giTW. 10 tri&b W'i~ 



rogular practice wi~1 

v:tdu~ol wa1 g:i:vi\IJ.'n 111. 30..tr1al 

a.a~o•rt&in the extent to 

oppolite hw.1.d which kUIIA h&d no 

Subj~cte woro ret.1~ 

inttrftl, a. 48-heur rtat in~l .. ., 

a 7-weE~k interval. 'fht phtll!.«<!ml~ 

when a. e'l.ibjeet adt a hipv 'Dllll•P•-·willlu­

pt:riod. than ll.l h&d t~«~red. ·Oft 

:For ~n llil.doqUJ.te ~ure ot 

tho phemomen.on Md 'tlht ~t rll:l­

the e.w:ra.go 11100rt ot the 

enon h prcbl.bl:f :mort prt~valR't ~ 

Centro 1111. :fudi rtd\\11.1 ~~·lJII!m 

writer.. th.l!) a~.me l!llxptriMnt r~ 1l'!iBf!al 

tu!\ult aubjeott, ~~.nd a ai:Jdw reaa 'HJI 

ehildre:n, Condi tlon~t, 111JU:llt u 

the practice room# as w~tll u -ttu~ 

111tM.t.. A.ll ~Subjtotl n:rrt u"'"'-

period to -.ttupt -M ~~~ 

m.otivation n. und. in 

nnral :rut Jl*rio41 ftl attl ·~lftll;i. 

C~l.ch 1ubjoot ~ rotrtia 

tht innati1111.t1en, •~ it u. 

G~.bb. 

·~·~ 
•• 



In ordll't:r to 1nve•t1pte the 1\liiCtptib:Llity of motor lellU'ning <!If A 

particular type; ill.$! UI!HiJd in this e~e:ri.Ient, t• the phe•encm ot r•inis ... 

eenee_. reteets for the retent:imr. of uill wrt g1vcm eaoh ~Jub~ee~t after ney­

ing time interva.ls. The da.ta listed 1n '.J!e.b.lt II •w the :~~~.~r of subjecu 

e:xhibi ting the phenomenon. the pero$nt&ge of l!l'tibjtctl atfcu,to41 and the 

wnount of r·eminiseenoel exhibited by 111.dulta and children IU'to:r a 14.•hO\U' 

intermission from practicth At thie point the adult• Wil.d h&d. u daily 

practice periodt, and the Children five. 

l Amount (or degree of) remill1Jetnoe it found by ~~ the toons 
of tho$a making a gfil.in d.'ter e. rtl$t interva.l 1 fll.'ftl"&ginr; then uo:relll on the 
last day of the :regular pra<!ltiee period ~d also on the :rttest, and 1u~ 
tr•eting the fol"Jller from the latter, 1n ordtr to g•t th• ~=t &&intd. 
This n'UI:llber 11 the div1d.~ by the a'fltllrage ••ore ma.d.e a the lalltl :roplu 
p:raotiee in order to find thlll pe:roentage o:t p.in or rwtount of r•inhoef)l!l• 
For instance; if the e.dults who ahowod. r.alni.~coonet bll.d. M avt~&'• 10on ef 
45.2 on tl:1e last regular daily pract1me, and W1 averagt 100rt of 57.1 e~.ttler 
the M ... hou:r 1nttilrva.l, then by subtracting the i.'o:nMr hom titlll latt.r ·thlll 
a.mount o£' gfl.il:'l. is found to bEll 11.9. Divid:t:ng thh nwnbt:r 'by 45.2 the P•~ 
eentage of :tn.erease or amount of rem:l.nitu,enot h round to be 14 ptr o®t• 



Subject; 

A.dulta &1 
Child:rtn ao 
Men I 
1018 I 
Women 11 
Gi:rla ll 

J.e&Cl t&blo 1:b.a, 
per oma:t t.f 'tilt po~p,. 
nbe4m.Ot to tht oxt.tl 

ma:boly the lille.uH ~:rCH~Jn~._ 

I 
I 
I 
I 

04m.Ot, the children emi'bi .... & 'x."!!"~lill<tMII~• d•"'J!!!I•~-

dif'fe:renoe exbt~ in 1ti.t -~tt 

the boya. While th'li!l ~ i!lj. ...... .JI""'"' 

&oquiei tio11, th• 'btr:(l a. 

girls have M. a.d'VIlltl.&;t ~r tll!lt _. Mlll·~ll!lt:AIII ••-•Iii!~~ 



Adultm 
)i.m, 
w~ 

11 

' 11 

i.IH.d tabltt thua 11 

' ' 
c~nt, Wild.ted 'ihe ·JIM••-• 
tont crt al p•:r ~~h 

Ji'rom th11 k1Ja. in ithtt 

though a grea.t«tr pGrC}cmiM&• 

~t 111hown by the w~ 1li!U 

The date. gi'V'@ in tul~ I1' 

rwniao.noe, tho porctnia§pt ot !h!Wli:!~l!lr'lrdll ~,tii!lllil"\l:!Jl;!ll' 

thtn individUAls inerlMI.IK b nt.at:ta 

-· 
,, 



'l'ABLI lV 

GHOW'lNG m NUW.nm ~ PUODTAGI OF WI3CT6 UFIO'fll>, Am> 
!fD AJ.lOtlllT OF aiM!IlSODOI. milJ:UTID BY .AlmTi Ali)) 

05lL1mml A:ffD A 7 ... 9A,y .Tum rif'fDVAL 

HU1n't>er 
lh~~ 
l~tnilil"" 

:F~~tr'cP.•s• 
9f lu'bjt~till 
~i'bi.tl~ 
Jemltd . .,PP,C::$ 

.Am«ll®t 
of lemi­
ni4!(le;l~e 
lbpwn 

u•'!'m , ; "' -~"'"·•t_. ;u, t • l ; t .r .... , ~ J ~''"'~*'!If)>; ., t'P ,,.~.M~ 

Adult!'$ .l 10 .4$ .ll 
Children 30 e .40 .18 
Ken 9 6 .,67 .:to 
Boy• a 4 .so .54 
WomE~n l2 ' ,11 wl4 
Gitllll u * .83 .. 29 

:::::::::::::1::;:::::::::::::::::·:::::: ::r•:: :::::::~:;:;::: 1:: ::a1 :::e'J:;: '.::::: ::::::::=~==: :::: 

le!Ml table thu.l!l t !!!I'm ot' the dul t aubjeots., or 46 
~:r Hnt,. e:rhil>iwd r~iJotmee to 'bhe tax-bent ef 11 Jltr 
cent a:f'wr a 7•ay time inte:rn-1. 

16 

b. ';!!able IV» if the -.dul.t group iJ o<>mpa.r'ltl n 'bh the ohil.4.r.,. t a ~Q'IAf ~ 

it will be evident that lllpproxitna.w.ly the aue perCGnil&ge ot both gX'OUpfl tP 

hibi ted the ph.ett<>menc>:n, ~t that the ehildl:"$P. W$1"9 a.ff'eo~$4. to IL glrf,t&ttl" 

txtent by the phen<>m.en<n'l.. ln. tile .aub ... groupe t.l:u> da.i:$. aha th.._t the 'bClfll •~ ... 

hibited 44 per oent 11o:re rRdnisou.e& than the X~Um, ~d 'bl'l4:t the t~;:l.rla MA a. 

15 per cent greater de(9:'et ot rt•tm.i\eo•ee th-.n 'the w-.n. 

In the& table t'0llovdng iel' giv• t.'h..tP aumber of &\abjeotfl e:~tld.'b,ittns 

reminiscence, the perotm:t:a..p of it1dividuala Cil.ff•oted.., and the amount of :rezn1 ... 

nhcen.oe shown by a.dults and ohilcllren a.fter "' 3"""tllt time mterftlw 



li!CMUG 
!rii .. ~~t'llii:CJ1rn11'9 

Adults 
Child.rEm 
Meta 
Jo,-a 
W-.1!1 
Git-1111 

n 
10 

I • ll 
11 

~~ -\:1• 
cat fbt tl\e ..,_,, l!l'lllll"'•"""" 
11 p1r o~t • 

.u ~~ in !&'bltl 'f :1 

ot the ad~ltc, ~ 51 

phaomenon.. A~;ain th• •. uu•·""""" 

txo•eding the e.dul u ~ 9 

th..fl' ~. eub;:J$0'bl!l ia ~.,.,_ 

' I 
' 

~ app~!!mt th• lattar 'Rfil: an~~ 

phenowm.cm d.uring this 'I:Blrw•""'!R.&.wiiiG 

in ~tot :•ei:lld.ac~ 



Adults 
Children 
Xen 
Boyl 
Women 
Girla 

n 
eo 
t 
I 

11 
11 

Road table ~-~• 

hnB"'P 

et ~-~~-­
~~l~ 
l«ala1~ 

per cent or the uoup, om1b1 w ,.~ ... , •• ~"' 
ot li per cent after a f•••~ 

Attention h oallt~~d 'be ti:'IAt ta.n 

a.dul ta and children exhibi ~bl • ~-·~;• 

by the latter is 31 per em:t, aile hr 

The girll exhibited tho SFe&'MJt dtlf'H fi,f W -~--­

inorease in skill aoquiai tie &f lUI .,_. 

neh group lilted 1n the tA.blt a~M ~,~lli!l<~> 

that there is no appreciable l!lif"t&:raM 

the boyt, the wom«n, and tb.e ct:rh • 

A CC~mpal'illOfl of ~ 



Adult• .sa 
Clbildru • I& 
!len .11 
IOJ' .11 
Weun .IT 
Girla .sT 
ATtrti\.1111 .t31 

Rti.d 't&bltt ~ws t 
hibittd r.ataoaM 
t\.fter 'liht 48-l\o\tr 1mtl~~l 
ftl 1 6& per oat &tim' u ···"'"'""""""-·' 
atter an i:nwrwl ef 'f""'fRf<•k•· ~~~'~~~~~ 
$13 per oent. 

aa to the effeot of tn.• dU'ftrtldl ~ "Lrilct~~•.llil 

jeota enibi ting reabit98H• 

Attetion is oa.ll.ed, hft'WW, 

uawrval in beina lM-ut at~_, .. _. a ~4ul3&~ flll1"1!1!1"'-

Table VIII i!ib.0'111 1lat 

and cmildrc atter ~yaa 



TABLI Vlll 

DOWlJG m .AM.OON'r OJ' UMlilSCBC:I liOOUJI'liD :at AmiL!S 
.ABD CHlLDR:O .Ali'TD VA'RYDTG !W lNMV.ALS 

Subjeets 24.-hour 4t.htw- ' .'~"''~t ' " ~-w;~~~ .. 7'""1ffUIIk .Av•J~age 
~-= 

. I • ~ "*"" ' n•; ~-'!'! ~ . '""" ' .... 
., " ,.,. .. r I 1' ' 1. iii~ •• ,.,, a ·a HI~ 4 1111 ~n • ' A 11111.111 " "'""' 

Adults .. 19 .as .;ll .ll, .19 .1'7 
.cbUdren. .as .1$ .a1 ·11 ~IIUS 
l!en .09 ·ll .10 .. 09 .16 .u 
Boys .so .54 .14 .21 .24. 
Women .26 .53 .1.4 .. u> .aa •• $ 
Girls ~s4 ;29 ;.$5 .28 .sa 
Average ·14 •. a a ~t21 .1e ·'' 

Read table thue: The adults exhib1 ted the phenomenen 
of reminiaeence to the extent ot 19 per c.nt after the 24-hour 
interval, 23 per Oll!lflt after the 4S•hour int!ln"valJ ll per oe:n.t 
after the 7•d&y interval; 18 pe:r oen.t ltter the 34eek inte:r­
v:&h 19 per cent aftt:r the 71eek 1ntlt:rnl,. making the a.ver·age 
amount tor all intervals equal 17 per otnt. 

According to the table above, the average amount of r~aoenoe ex­

hibited by the children fop all time in.:bervala exceeds the Ul.OW!lt shown by 

the •dul'ti:t by 8 per cent. When the eaaea IU"t diviied into aub•!J"OUJlll* it 

ca.n be aeon thE~.t the aver-.ge amount shown by the boys wa.s s).ightly mGre thfm 

tvrioe th~At of the :men. C~ring the women ~th the girls. an. a.dvuta.me ot 9 

per cent in favor or the latter group is ev!den~. Attenti~ it direeted to 

the faot tht\t no reliable d.i:t'terenoe ie a.pparont reprdbg the ef'teot of the 

w.rioue time :lnterv&la on the average ~ount of rhdnieeenoe exhibited \y all 

lubjeotfll. 

Although average group lea.rning and retention ooores tend to obteure 



the phGnomenon to a oort.in 

group retention 1oor••• 

for dl subjects, both thoae 

';; 

Jo. 
Subject• CUt I 14.-}ut .. 

Adults 11 108 101 
M•n 9 101 
Women 12 lOT 110 
Childrtn ao 100 
Boy a 8 
Girls 18 lOiJ 
Aver-..ge 101 10'7' 

R<tad t&ble tb• a 
interval, m&de 1. gt.iu b !'l!;'ll!Ml'tUifi 

46-hour interval, a. p.h ef T 
val, retention Y/1.111 '99 Pf'r 
tent ion n• 99 per e«&t s a.ft.r 
nm llO per cent.. T'N.t a._1rr·a.rufa 

If the fJtOrl of 100 b 

ratenti YO ab111 ty W'htfl. 111.ll OU~lll ~~:ril 

thl!l.t t;ht'U'I!I! 11 11 ttb dif:f'CillJ"Ilti~:U~~ 

!PP" .. ~ 



20 

and men and girls in average retentive ability. All subjects made an average 

gdn in retention, with the exception o:f' the boya, and they had an a.verage 

loam o£ 1 per cent for all time intervale. 

According to Table IX, the 7...week interval appears to be the moat ad .. 

vantageous ~or the retention of motor skill, W:h1le the interval of 7 days 

seems least beneficial. 

Whilt the a.mount o:r rtmbiloen.ee b inaig:n:l:f'iean:b when all oases IU"e 

considered~ a& wa.a done 1n Ta.'ble IX, t.t might be worth noting tha.t the tub ... 

jeots at lealllt did not ahmr the normal t.nduey te to:rget. 

A general J\\t.Bl.llary ot the preoedbl.g disous.sion. inclucl.e$ the following 

consistent tendencies eenoerr.d.ng the pheno:m$Uon of rtminisomoe in motor 

learning& 

1. Ne true difte:renot llhl'tms to exht aw t0 the etfeot ot the dif ... 

2. Conoerning the effect of th$ VIIU"ious time intervals upon the 

average uount of rem.in:Uoenoe exhibited. by a.11 aubje~ts, no true di:f: ... 

:f'erenee il l.ppe.rtnt. 

3. Tl,ie children shOJred. a. gPea te.. de~ee of r eminhotJil.oe than the 

adults after ea.ch time int•rva.l., 

4. Th• t.?era.ge ~Ulount of' reminboenoe shown by the boye• group •re 

than doubltill$ the a.ver&te amount lhown by 'the lllen for au time intti"Vallil. 

5. the girls exceed the womtu in aunount o£ rom1nhtenoe ahow:tt a:f''ter 

ea.oh tlme interval. 

Tra.ne:t'!,!:!!!. .Tra.ini,ns;. It lu\t long been rnopiud "bha.t praot1ee with 

one part of the body in performing an act of skill increa.1e1 the a~ll of 

r 

~.·· 



th~ bila:ter~olly ~~metri-.l 

aim of thh ~ttud:;y h.ae 

with the 'ball•o111.'bohing 

li~ of formal praetioe. fb4 

plllX'Oeri t&ge of' adul t1111 11ubje11111 ta """"''"'""".m' li.YU\1. 

fer l!lhown. 

SlWW!iG :rRi 
lUTD! TO 

:H..UD n!PRtml 

lie. 
lu'bjecta of 

CUOI!I. 

Adultt 21 
L~®l 9 
ws~ lJ 

BelA table 
cent tshO'Wed pod tin -tflLBill~fa'f' 

I 

.14 
.. 11 
.n 

lhOWed ~pti YG 1 

ftr• !he U()1;U1t of ~~itiYO 'm'll~lllir:al' 

Inepection of the 'ttablii aH'ft ,.~ 

hibited podtive traxus:fer to tht -illl-'~~~ tf 

the un w1 th the wOI!Wm re?-.11 

pod ti ve t:rMBftr, ai eppOiflil w 

women had the cre&tilllllllt ~11. 

practice period 1hqwtd ~ 

ot th$ wom.en' 1 ;roup ahmrt~4 1111> d~~1l'LW 



of the Nn'a tp;"oup. '!him :mietb'b 

or may be due to eh&Y~.Ge. 

Tabb II mows the n., • .,_ .. ..,, .. 

oxten~ to whieh praetiee 

SHOWING m PlmCD'fA.GI Of 
WtTDT TO lUil.Cll 

EWiD DliPROVII lliU. 

wo. 
Subjf!Ctl!l ot 

Ca1o1 

Chil dr4m. 10 
Boy~ Ill 
Girl&~ l2 

Read tablo thu11 
showed a podtiw va111:i:'tr ot 
negative tl'$DSfor,. and 10 
~J.Uount of poei tive trutf!N' Vflll.l 

Aoco:rd.i.ng to the 'b&blt ~;iVI!IIn ~ 

ahowod a poai ti vo trfAnster .t train in~; tre 11be IIIIW"ill-i'il 

threeit per cent of the bf:111'11 ud 10 ,_. 

trmafer in learxlin' thE~ &till ef •• ~~JkUl.. All a 

with tht prett:rrtd hand, tbl bl:lye 

th.e girls lhc;tKed 226 per cent 

~unt t%hib1ttd by the 

txhibi ted negfll. ti ve traxud'•r, &I 

fer 1hawr1 by the boy• , 

I 
I 
I 



pr®ft:r:rEid haru;l inhib1 t~ui 

'fhfl de~.~ :l.:n T~Ablfllt l, 

e.d'VlJ.ntl.gt over the 11\t'l.ul·t~t wi i*t 1'&$l'•••'lf". 

hib:i. tet'l.. However, in rea;u.:l 

trS~nsfe:r the M.tm shw th-.t qui t~t & ~·~~~r•"~" 'NF~:.lr'Jl!''·""1!1'.~. 

bl.d a pod ti ve tr4Ulaf'e:r" 

who do not ehow any eroae .. •d:!l61.tiw, it 

por cent ot the ad:ul te hail. a .u.orn ....... 

cent of the ooildren h&d nep'ld.Te •..• ,. ... ,..,u 

In oomputing the UrO'\m.t ot 

ce.aes U'flll included, t.."l.e pGre•t&a;:e 

eo per cent.. l!'o:r tl:ul ohildrl'n, 

been found to be 76 ptr ~t. 

shaw tranlllfEJr and tnoau~ wb.o do 



W1 thin the lbi.i te ot thh 

be drawn: 

1. Approxili'IAt.ly the amJM ,.r._-. 

oonddered at mixe4 goupa, .:hibi w 

a:tter the various ti:.m.a inwM!Ua. 

2. Children showed a p-n"-2" ._,~"" ot :f'tll~l~M!111:111 

a.fte:r eaoh tim(~~ interval. 

S, Reminiscence oonliitrMntly -M a 

than wEXmen. 

but not tht pe:romtace of aubjeo\a~ 

6. '!'he t:requtnoy of appe~• 

are not dtto:rmined. w ant ~eoa\141$1 

to twice the amount Ghown 'by th11 .. :te:r ul 

7. Concerning the part cl 'tl.\11 sW, .-.,.··"'"'"' 

training, the oonolWJimt. ia e~i< 

training of the p:r1d"erred h~Ad 81 ~~t~~• 

hand, a.liiiO• Wh.ethor tnil h dlllt W HRil 

111ystexn, or to 11110 .. uthH, s•e:rt.UM.ilte, • 

~opplied. tqually- well u ttut etiber 

tht preferr•d. hcmd ht.l ao.quire4 \be 



evtr 11 nooe1mary to ae~&ey 

tha.t tht non ... pref'orrod hAnd" ~t 

a.t least 75 per otnt more ef'f'biB.tlJ 

period. Tht Q\OW1t Gf lVIIP,1d.ft Vetf'M' fW 

approximately the •~•· 
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