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S ‘ ho nnuy se m mvuuo olpoﬁcmu. mte-
llnly peier te learming sivmdions, i m Y oingle mest
L,thmtnwwmmummtu. Trough %

uo onoﬂm 2l mum.mp..
acqm m& u. w 67 any indiviewnl‘s

Mlty. lmvlgm m-uu It hae often beon o%ayed |

s Present loun{u ie Suilt upen prior learning. ‘It le,
in fnt. nere cerrest to sy that u‘opuu learning is only
-« vonxbl.o by the -recollection of prlor learning. 'naou}
the adility to nu-bor it o lqoulbh to hu-n .
The procou -ot oduostxon is unntuny the trans-
mission of informatien from vﬂrim sources (cuchou. book.:

A nnd audlovimx -torul.) to the lﬂdun. The maserial

presented to the Mont is to learned. The eriterion oY
thu learning 1. the nbiuty to ber the -f’rul at the
‘»rm;nto Sime. It would then seen that mutm. -io

tpun mueh of ﬁur ?1-. umnlu the lﬂniu of -iu-m.

voul.d be botg.r nﬁvlood to umu how the student l@rns
otrocun metheds of n--boring the mterial, m. i no

T a ahplo prodliea wiﬂrt u-pxo immediate solution, !t ¢ U
: nncnury to omtm the cencept ot Bemery, then to onlun

the dgvelopment of pu-t of thu concept within the olouahry
ochool. The present study was designed to provide some

-1 -
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. Information on the «ulmt of M nlflﬁ'ﬁ unt R

3 - sapaeivien ta Slementaiy senest lren; T g

W v gonersl dmotps of ooy bs o

* leng-heery dating-bmok’ 10 the early Giseks. The u-oq\ R
| £or e inventjon of Wé ari.pf mewe 1o, given to ltua“oo >
K --ucmusbummc.)wm ”

toehntquo by, which an mcqr'oouc -.xoownu hum ut \
memory:, This memory, which was ”ur w Ny mtn-- -
" . ing, wqs ‘called m-uglcur n-ory ‘lMo 'manem' .-
. Remory was ‘distinct rna nnml m ~whioh tretlht SSe
¢/  bhevity of rePerence in thom was of 1Mo . . -
\ interest o tho zuehon of rhotoﬂc. l!m. tho -ruloo "'g"

-

, . and precepts tor lww oM'o my. as dmr!bog in }lo’ -"
‘ Ad:Herreniup (86 to 82°B.C:) are ‘de wetid ‘today as.they T
were then (“omn. 1969) . ht. %0 etop At thu potnt to - .
. apply thcu monontc tochniquol u\ our chm to tmh T
Qur .tudont. how to- ‘renember 'ould. be a uomo. ) Ihﬁy
indeed umlﬂmny upron w otudcnto' porfmo oﬁ .
* exams, but our interest lhoulh. foous more on the 1utdll¢hnt :
usé¢ of the ntorhl 1umod. nﬁhor thnn ovr Just thc w 4
| 1 of the material, Althouch m;omt In the ert.of: m e
« continued to the pnomt day, there bas jeen a .hitt in the :_ .
concoptml nppmelt to -ory. i‘l‘his ehungo -ﬁ be boot . “"' .
do.crtbod as a chift i.n -omphisis’ from. ’lrtifl.enl' to, , R
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natural memory, or m othor wordl. from & art of memory

" to the science of memory, This change 1n perspective has
produced a corrupondin;,.ch-nco in emphasis from how to '
_;icm-bor. to how memory functions,
w In Nor'th A-ol‘icln piyokologr the rccoc-‘ o
niszed 1ntro¢uction of memory as a -ubjoct for scientific
study was made by wnnu James (1890) in “the gumw
Pgychology (in Norman, r969), Janes dov.lopod a cmaptunl.
Approach to nnory which guided -lch of the w that

- followed M-. He o:phnoiud such thmg- as attention, ° )
primkry memory, and ucondl.ry memory. ‘The Mtonct in this
study is with the olaborution of primary l‘IO!'y Prlnry |
memory is the more immediate -o-ory and 1- subject to rnp:ld ;},
decay, Pri-ry menmory ov{idontly occurc prior -] -ocomlary .
-mry. which is less diroct and more roaiount to decay.
The work in the area of memory following James has greatly
elaborated his basic concsptusl model of the structure and
functioning of man's memory. Sperling (1960? refined prim-
ary memory into two stagess 1) a rapidly decaying sensory
image, and 2) an immediate or working memory, This riflno-
ment has givon psychology the three lhco mbdel of RemOry
¢onorn11y uccoptod by most contemporary rnou-chor. (Kumar,
1971). An additional conceptual refin t was added by_the
application, in the early 19508, of information processing R

theory to fhe area of memory (Nor-.n. 1969). Norman luuc.tl

that this did much to develop ‘the concept of nenory as an

Ay
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active pertieibent in the proceeeing of 1nfor-etion\ The‘ ’
active concept of nemory has led Iiller (1956) and Sperllng
(1960) to examine the eaount ot 1nfornetion the different
stagee ofthe memory model can proceea.v In general. theee
reseerchsaf havé concluded that there 13 a meeeurtble mexi-
mal humber of items the memory systen can process at one

time, as meﬁgz;:e by the reca}l of stimulus’ items,
- . ey . o -«

Rurpose of ;Q;s-Sfudx. In summnry. the art of nenory has

given way to the science of- menory. Thit science of nemory
has developed a basic ooncept of the etrncturh of memot-y
as comprising three stages: 1.) Sensory Register (SR)aor
Iconic Memory.{(IcM), 2;) Short-Term‘Nengry (S™M) or Immedi-
atée Memory (IM), 3.).Long-'rerm-'nem6r"y‘(LTI_!').a These stages

I4
\ -
%

the amount of tine /“

can bq distidguiehed f each‘ot' r by time“and space

(Keele, 1973).

T ¢ time variable i

necessary to establish a memory trace at each stage andy/
perhaps more pertinent, the duration of the trace,

space variable is the capacity of each stage for infﬂrmatipn
-proceeaing. Intimately interwoven with this structﬁral con-
cept of memory is the question of how informntioqfis proce,
essed. The concepts of Iconic and Immefate Mesory havé been ,
primarily developed  with data from eduﬁ%'eubject;. This has,
‘while ePaborating the model, provided 1ittle information about -
the development'of Iconic eh? Immediate Medory in children,

The. primary objective ef this study is to establish nornetive
data on the amount of information that eleﬁ%ntary school

subjects can process at these two stages of the memory model.

© - L 4
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CHAPTER 11 |

. . REVIEW OP RELATED LITERATURE

The general area of‘° memory m'-o-pu.\n'-' two basic
concoptutl qrprocchu. Onn approach’ 1- h\‘hroom minly 'S
in thc .tructuro of tho -rnory process. The othor 1.
pri.-rny concerned with tho processing of i.nfor-ﬁ.nn
within the structure of the memory mtu. .The -oct
_ co-on rnurch focu l.ppom to be l conbi.nttion of _
thewe two mpproaches, and it u this ‘fattor orionutlon
| that is us¢d in the pPresent mdy .

' ' .

£

 Biale Mode) of Nemory. Kumar (1971) Teviewed most of

the current literature on the ctmcturo of -o.ory l.nd

concluded that until further ovidonco is aunabh to the
""contnry. the multistorage model of memory is the -Olt '
ucccpublo. " This -odel, as shéwn in Pigure 1. has three

~ ‘ .{*’

ICONIC -

MEMORY nunbnn WEMORY - . x
/ PIGURE 1 \
" ©_ GRAPHIC REPRESENTATION OF THE = - .

- BASIC REMORY MODEL



non:- hniu J. ) toauo l‘-ory (xclJ. L) I.odutc
lgn-r wm %) Langiern Mewory (iaW), um
. choice crm-rmur o.rbi.tru-y tho use ottbo sorm
. Zoonie lqy ‘rather than B’n-ory l!c‘;.-tcr. is vased upen
Minor' : 967) concise ‘ouription of Iconio lo-ory nu
use of m Sorm’ I-oduto l‘urv- rather than Shm-hn
lonory. wuuc on lor-nn'n (1969) diotmctim um :
lnthod- of stimulus pronnhtion .M rmn condttl.m.
Short-l'on Memory WO ‘have typicany used a serial dth-}
" ulus prnmut'fon with -nltipl.o oxpmm nntu all: nmu
| (8re osectly resalled, e Wird binge of mensty, Luge
Term Nemory, was. not directly involvod 1n the tnlko uud - T
in this study and will therefore not e umnod. .
Although autor ohbmtion of m buic -odol
shown in runrc 1 has ocourrod (llor-.n. 1967. Spornn‘.
1967) the primary interest of thu study was not_ln the
refinements but in this very m’u_:'-éd.; itself, ~1:_: this
model the processing of infermation proceeds from left to
right, that is, information coming in from the senges is -
processed through the Iconie to Immediate and finally. te -
Long-Term Nemory. ' Not all information is processed. Loss
of ‘information cocurs 4t each level either txu-éun decay,
or_ selection, The oami.ty ot Icmic l-.oty is mm,.gh:i
the amount of i.nfox-ntion Sransferred into Inmediate l-ory
(Sperling, 1960), At the Iconi.c lhvcl of process the
‘ loss of information is prinrlly duo to tho upidm} of |

the v1m1 tmo (Notuor. 1967). however, in the case ef '

¥t
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. mm mpmo (Sntlw, 1960. AvoM and 09-%%‘ H_ N

" the lees of information suo' secure mc:m «hmn of
.poci.ne 1tems for recall.. In: uumum ﬁl”
oz information ts u-uu-su duo to ﬂu d m
the u- (uon-n. 1969. M. 1971). ..;&‘ ‘« e L j o
. b A ° o i

o NaAd
mamwuuzy.a.@:-_

. i-
gﬁl 13

" one m tuu”mm ;f-ia amu ié mtm"m
dou nmrdy u.ut 'tho qpnuu;ny of mvuﬁ ‘M
in the presst study. Since modt 9f the raevioniiie |
obtained from adult subjests, only those arsieiifl

direct uptri.oal or mmtlul. nn*lutton “n;,.
-way will be used, | SRR

N N

Im.hn'
Noi.uor in W (1967) mtvoduaod o
" the terms "1c6n® and “Iconia Nemory®.as: descriptive ef o
part qf.the -mry procon} The 1oon is the viml 1-¢0 |
. or hpruuon which coﬁtm-u in ub;ootlvo w‘ Om

'aftor the -timlul. which h\it*tod the owuoo. m beosn .
torumtod. m ccntlmmi prooessing of the p\fu‘ﬁu "
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hcnt -u the m-pm”um o:porl.uut eh aﬁo.m

.,.amwmwntmmmsmnud

recall after a glance (Avcrhoh and Coriell, 1961), The

noxporhcnm vouu brtoﬂy prmntmvuhn mm
nmber of -t!.-uu 4dtems until tln mjoot boﬁn to -ko

crror-. rho .m-or-
of .items thc culuoct > ‘r _
historically ttontod an

chuio l.u-y capnctty (’poruu.

1963). Por nduit cubjocn fu- l'oity it quu oon-utcat '

o~

at & to 5 -tm\\- n.- (lmnn. 19‘0. Avm and

'CQ!'S.OII. 1961).» however, the uwe cf..m m in

recall, in which a matrix of -ti-nn u- m ‘upmu
with a pnrucum row or colum‘: items cued for toun
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' mror upccity of. Icuuc l-u-y 19, !.n Ilul

jbcm‘trtumtmon Joc'tliti.'_
e-omt of usabdle W”tlon that ocan \n rcomnl rm the

: .absolute cApsolty may ohange u age lal M levels w

lﬂ’ri“, Nﬁ%“it EETHRR u ",‘, '”;“: .7 ',‘

‘
oo, A
.o '

un,-m e muoq u

m- mouu eamuy -y m mny u mm« S "_
n the mntor miﬁy. ta, Mt ot laf«ntlen thst o
can be tumfmcd-»(modu) Mq& nptny «mm
visual trecs into verbal thco tor ml mu. ,m-

more Lntcrut thess the absolute umny.‘n’ W
wo-msimmwommwmmm

by Sperling (1960) and Averbach and Coriell (196i),
Although the actual sise o the Iconte l@?y"&muy -y |
‘ mol. thc o

. $ince’ previous Studiee hsn um only adults as quoeu.
_the tnmfor cq:uity" humbomof mtormum:o
the “absolute capscity". Hewever, the lack of evidence .- .

N
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. . muMnlanthu

AU.! u‘qﬂ‘# Wt.mmmyy. ¥m~ R -u»b . M MMM -3» "'«N
-u-mum-u ;mh?nmwm ml kand

| .'Mm numrmhttnml ‘

-.-ub« to -uutu. |

e ._ . R :

| _.nom mnmwmm

\n ele questiens.’ Rires, 1% mest b oswdiivhed vast .

L W mnuu Muuhb'u w m, i ;"’ :
,A-m v M-nu.u "o extent 't hien tate m o

.. . 3 & it - Eh e ";."‘3’*%' »3‘*'

- -mun"‘mm' m -mnu'm. i mu"u possivie T .

' ummmumtummum“muynuu. |
‘-motmmpmnt et -
"% Averbach and Coriell (M‘p Sperling (1960)

- appear to oqtntoetln tu‘- M \u 'ﬂntha" m terms
of duretion. 1n order %o uutj.un m amount of informa-

- tion proemod per Jntton vuv ot” ozpu\u-o of vuu-.l
hurm were mtetny und. m -ubjoot iked his oyu v
before the exposure of the -ti.-uluo utorttl with the

, oxpomo dunti.on 10.. than the mtiea time- of the eye

2 for a chnn;c in fixlttq. Sperling (1960) makes the point

T that the eye uunnm information anly in the hrﬁot .

fization pauses between sacosdic -onunt-. The smocade - |

1s defined as the time taken tom-gn-m uatmta C

another. Mackwoxrth.(1962) npm. that the uvorm saccade.

and ﬁ.nticn time u 200 M 250 -nn-ncm (mc). .
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asiitte, Pheh (19717 Wlaves hat.fie. ]
murummmuwmt_

nmumumum-mnnumvmm
uem«muuannmmhmm .
tr’. “On mwm.mmm-uum-a-uuuu
uo&un uonm-ym‘omtorm“nu
procund por fimation due to M Mlt‘htun 'uh -

tho .tl.-nu. items.  Visusl mmnm u w M
Mutrchm feature muu- and M modal lnﬁ.nﬂ.on
(mm-. 1971). ™e way What an individual knows an '4' .
1 an ‘A’ m'olvb\ﬂ'u Coding of the Fetimal infermation’ )

then successive docodi.nc w the m-rq-}- to the

ares of the striate cortex. A% Q pom the visual estin-
uumnmwnmmaumumm-
eration which m then integrated and passed on o tho

“visual assoeiation cortex (orcssman, 1967). The iwpulse

pattern frem the vieual asecolstion Gortex is then trane- .

. )
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Wammwmmmm";

mummmmu-. um. mqm"
mmumnmu&m.mmu.
lﬂm‘mﬂu\. ~,°

w the. 6fTeet of We'inte-

ﬁmu-aotmunxnmmmmmm-m\
pu-tm.oroxmmxw-xmw \

Sralming of WMo vM-mum..mnm ey m
“effieiency. The éNild befere entering umx s & large
functional voamn end oan usually reeite’ the alphabdes.
!hmtm. borm m ehild learns ﬁo vuuu m he has

~alresdy gnod the auditory stimulus in a. ro*tuo form.
mprm&rorﬂnwmmuomumumtm
one of matching the symbol to the seund. aooauam ,
the sound of the letter A’ but must learn to ssscciate the
visual stimulus °*A°’ €0 the sound °‘A°, If HRis is a learned

. connedtion thoro shéuld be a significant improveaent hi o
Iconie and Ismediate informaéion prevessing cqnnny tcr

| htm- from Grade }/to Grede 6.

w ) The sacoade phenomena 1s alsc relevant

for it demonstrates that v(qgnl Prosessing ef information is

I"'

-
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hwm Mmmm”.

N mm-tmunutmuu.m-m'

PR TR X ok Mﬁ» .w a. v,

Wﬂ*ﬁmmmmmm

T, anieh provenss e ﬂuumn of ‘Thy phovesmsitive selle
*in he revina. m--mm.n-mamnm—u

tien for perespiion, x#ﬂ viowal m.-nu
was te be bumcnmngm.mmun

-*odmu_gnmmnuwu

_moﬁnmp’nu&ﬁ_

“'&\‘

*Wn«

v,k 2 g X

md

uw Sperling (nco) reports uun upém u-. veria.

" tione botnon 150 %o 500 millisvcends is not a signifisant

-mmmumxmmmnhm ul-uotly ’
Tesalled, Mackwerth (1962)-, um. reports otherwiee,

'mhomrmmzmwuot’auwutd

ten stimulus items increased -wrtmuy o - an u,-mu |
»lovol at 500 -uunccnd- llovovor. further increases in
exposure .time up to ,14 ncm ‘(1,800 millisecends) had
nttxo sffect on the number of itoms omtly resalled,

"These di“mu sy be d\u to ﬂn dlttm of nuum

items, Or they may roﬂnt -the uftm m Sperling's
mimd mbjoeto and mmm-- nbjocto. ™his um-
unt. on the most effective om wol for muun.
Ioolu.o l-ory. m be best resolved b)kpromtw the
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Codwl T
-.! . : L K <t . .
m:mnu»ﬁa&-snumumn |
" whieh ﬁo dject san fires extrwct h\l‘q-ilﬁ ﬂ'ﬂ the
nu-u- tveme rehentes; M‘iu %thmity dofined
a8 the exposure Iml at uﬁh he subjeet eeuld uu.uu
1etters ae :.nm ~ ’ r . )
: . By €ueing e subjests’ 297 a1l brief etimmlus
” mhum and reguir 3he /famedinte nrhu Nuu
~ of \the Atems eoen, room::-\mo WO poinse cn«m{? !
and min‘) can be utuﬂo‘. .PM'. shi ins,
omomn! the best method for oMbl ishing. tbo ieon, can
‘" be satisfied by the use of he eXposure tl.l. as -hlth QQI
mmmwu dnnhui. e procedure
produces ﬂt\r mn poollblo tixation of the origimal
"stimuli for each mbjoot. o

w.’ Pechner's 'roum. distinotion has implice-
tions Yorythe pre- and post-exposure fields uud‘duri.n(
tut&. The uubluhnont of the icon depends upon the
umum of the illumimation, the exposure durmtion, and
‘the pro- and poot-oxponro fields (Averbdach and Cerisll, .,
1961, Noi.oor. 1967. Sperling, 1960). The intensity of the
ulunimtion of the visual display affects the icdh oinoo |

the rouml mction to intense nm-muon ies more active _'

than to low illumination: T™ie intense yeaction prolongs
" the useful dmtion of she i.oon by rondoruu 4t
legidle aftor the cessation of the stimulus, However,
when a reascnadle level of legibility is uhbluhod.
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snaressing oo wm. Gharpness, ant sentwast !n-'-
.ﬂw“mmﬂﬁx.ﬂ'mmm‘ . .
‘"“"““‘Mﬁmmm.“m'w

fields, IT dark e~ and post-eupesure . uo),. ame uod.' .
the Geetul’ zommymmmumxm tcru
leng as five sscends (.pornu. 1960). Sperling (1960} '

ownmtmmpmw uowmtm' e
. significantly higher reesll “tor wne oey I

field. A% 150 and 500 uxnmm. recall for u
mt-om was 4,3 and 4,) lm m’ln}y.

Soth of ﬁ-nnndu- wm-w %uvum
T™he use of a dark m-w field weuld m S0 intemepity

the effect of any perticulxr Jevel af nuumuou whieh

-ooud affect the eetablishment of an Lun. ™ie mm sy

have Mo.d Y por«pm after-image Mgmnu Lt,,’
dark post-exposure field is used, it seens ®WOTe rolovlnt.

however, to°use the same illumination intensity in the pre-

and post-exposure fields to W‘ the poesibility of
spuricusly inflating recall in Iconic Memory,

W- Although Haith (1971) reported a u:ax of
.unincant m differences in visual proeuom o’t‘ for

single pouu-tu figures pronntoq ncnutmopu-uy Haith
did report -lmi.ﬂo.nt diftmu in recall m _ yeunger

-and o].dor oubjoctc for prumuticn- of multiple -tunu.

-4
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Tgigyhor and Sadler (1962) found that at brief exposure

times (up to 500 milliseconds) item recall for adults was
positively rolath to ltinulus density, 1If, ll Haith's
;ecults indicate, 1nerdaaod stinulus density is no.ntively
"ehted with roean in youngu- sub jects, the dovolmmt
of Iconic Memory -ny be best 1nvost1¢ntod by ostabli-hing

" tie particular-q;c-grnﬂo»iovol at which reolj in an Icomie
M;;ory.task is positively related to stilnlut‘dchlity. Ir,
as the results reported by Teichner and. Sadler (1962) and
Haith (1971) suggest, the positive relationship between
recall and sti-ulus density is a ma jor diatinguishing
feature in conparlng the recall of the mature with the
younger subjects, one could, therefore, hypothesize that
subjects whose recall increases as stimulus density increases,
have a functionally developed Iconic Meﬁory. The capacity

of Iconic Menory nay not be the same as the adult level or
performance, for those subjects demonstrating a functional
similurity by their rocall being positively related to )
stinulus density, but thoir performance wouXd be 1nd1catimr"
of Iconic Memory development

Immediate logo;x
\-!

The tcrn "Immediate Memory* (IM), as stated previ-
ously, 1a used 1n this stud to‘}void the possidble confus-
ion of nethodology if the ti;n “Short-Term Memory"™ was to °
be used. The typical Sh3rt-Term Memory study would use a

serial presentation of single stimulus items. The eXposure



- ) ,‘. o | ._ . , 'L_ _ e
' time per item would therefore be contolled and recall wouf*-;' ?
be eit;er immediate, or delayed, The netcuroaonts rocbrdod;
would be the number of trials requircd for the perfect rocall o'
of all the items in the li‘&?or. in the case of delayed

recall the number of items ;;%ullod from :h: original list
after the subject had engaged 19 an intcrpoacd task, ‘In
contrast to the Short-Term l&or’ u-f the mto m
approach is not concerned with how many trials are required
before d»subject aéhioves perteét :ochhg. rdther, this p.fhpd
is cpnéerned with thq*number of items a subject can recall )
after one s{multaneous exposwre to the items, Blankenship

(1?38) defined memory span as the ability of an dual

to reproduce immediately, after one presentatiomy
discrete stimuli in their original order. This approach
is the one the present study will be using. |
| | ' ; )
Factors Affect ng Development of Immedjate Memory. The

development 6f Ieﬂgdiate Memory is dependent upon more than
one factor (Corsini, 1971), It is the position of thisa

study that Iconic Memory is one factor involved in the .' b
development of Immediate Memory. Corsini (1971) states that
the development of the ability to use mnemonic strategies in
a task-oriented problem solving way, is definitely a major
factor involved in the development of Imne&iute Memory.

This suggests a method of testing subjecta which assumes that
the differences in recall obtained would be due tg‘the dev-

elopment of mnemonif strategies in Immediate lembryf
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m !ohont and )ututnold (1971) roportod that the .

younger mb:octo can t.ko-i.n u,,l of the information ymum
_but shey are unable to adoquhl.y dul with the wu‘tim

for o!‘ﬂ.cimt resall, Dornbush md Basow (1970) mortod
that young nb:utl q.n elementary -chool aid not opbrate on
-o-ory tuk-, or m roo.ds.nc. m terms. of -W uﬂug.
'thoy iu\orcd mt thoy conld not i..ddutol: huuu "Ia
both cases the tern "ym’ appears to r-for to nbjocto%
Adout ughﬂ years or age and less, These results. seem to
hmnt tlntt the I-cdiato Memory upoity uli.taﬂ.on could

) bo properly pueod on*the storage of the lnfo;-tion rather

than on the procunin; of the Anformation. Belmoht and
Buttnuua. and Dornbush and ’auo- both state that the |

lyoungor cubjoctl can proccu the infor-tion, thmforo th.

limitation must be at the ctongo 1ov01 of the unory Proc-
ess, How.vor. it may be. argued that the youncor subjects

' could not rcad the visual cti-uli u Quicny as the older

.ubjocto. thoroby lowering the’ sctm ‘rehearsals or the
-1:1-411. which could produce a lowered rooan amount.

o

An__ms_onn- The cnpccity’ of the Immediate lhco of S
'nmry has beeh set at 7 ‘plus or minus 2 by Miller (1956) A

and at s 1tm by Spits (1972). The absolute level of
adult Imsiediate Memory cuptcity which both Miller and Spits

. &re referring to is of little relevance to thé present

study., It was not the: ux'tohtioq of this study to co-pafc'
the inrforunco of olq-‘o;\tu-y school nubjoctl_- on Imsediate

-
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MW“Q.MM.&MUQN“M
_ xtm. however, mmmu«cm-mqumw-
dml.op.-nt or.,uu‘ =» pmtgo normative ata on; tho x—u-

.+ 1ate Meméry umity of ohunm oohool aum !ln

-

tmthamummwm |
Rpeks 19 mtuuuuumuthmmmnn
uocu-m-. mz). n«. ﬂ.nuau ua not, m,.
So distinguish “bom the age and. mettiemi otr«m ‘on
_tho developuent o:r I-odhto l-ory Subjnto of the . m
m level, but in %ormt grade lovo:lc, -y not pqrfm
diate l.nory tasks., The difromo in’
j§ v reflectd in & difference in recall on
|, tasks. If the .ubjoct in the higher grade

xocancd more 1omrq than their m-t“ m ‘the 1mr .

mdo. one could conclude that the incmnd ozpomo of tho
subjects m the higher mdo lovol to lurni.nc nimum

]

did significantly aftoct porfor-nco of subjects on tluo ) ‘
“ . Immediate Memory task, ' If, héwever, no -uniflcnn‘t mdo

difference oxictod one. could concludo that tho ‘grade 1m1
‘alone was not a cunincant tnptor ln ﬂn dovolop-ont ‘of *
- Immediate Memory.

PR 3 © X - ) - .,“
. . - . . . ;
. . . : e

W; There is one Mth_&r point concerning the

age-related.inorease in recdll in Immediate Newpry tasks.
"shat must be considered. ‘Corsini's (1971). .ﬁu-u\t that

' the development of I-odiato l-nory is diroctly related to
</

-3
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ﬁhu du.-u mu bo/ﬂn uio of. m R s

; ‘-1: 1ottm. ﬂu othu- mh a uuun;y M tafu'-tua ‘,
] logd of twolvo httm (vhich wm bo w m ﬂn up-“"¢
- asity of any ot the oubjoc.t. to rooau ce-pxomy). 3M

I.ncroquo (Mmp. 1938, Inclmt*. ‘Im) %“u L lo
mdmxmtotmxo omhdu formu um
ate m Pcﬂn”,tﬂnuﬁ mmtwmtomw

o

, 'rocau for the co-pl.ox ltlmluo uray 01' thon Ouhjoctl. 'itb .
. mnemonic -mtqiu for proeoulnc ccql.x lti.-n.un mm.

- . ahou].d be . olgniﬂ.cantly greater: thé roctll cf taopq-
subjects lacking the mouu-y 10 -mtodu. The

Ve o
difference in rocau my aho be d.onotntod bom ﬂu RIS
subject's recall for the two. ctuulu mitiu tt !
oxpo.uro tine, A furthu- coani.-an is poui.blt }

' tho -n-lution of the ro?u for both ot!.-u.ul GM\M
. ovor a urioty of eXposure. tt-n If m MII !’* Q. .

for the high depsity arrays, one could conolude hat the: i

low donsuy stimulus array is unn u-htor thu m mn

nocuury mnonie -mtcgin for procmlu m l\m ‘
inf&r-tion arrays ‘y not hn.vo been dm].opod Purthor :lf
the. recall tor the h1¢h or low density lmn daiad. uot lncm.o.
or in nct thc agount roc.nod docrouod as the -xpocuro tho )
1neruud. this result would -n- -o-t Mc&tlvo ot the: lack
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‘ (1938).- m- fn.otorq momd by umkmhip m n L

‘. in the debign of \the present study and. m tnocund m e

- douil in tho fonowing cupt.g-, : - - ~ C
- S_m BN | “,". - .

K 1'11‘0‘ccmpa.z"i.cori~ of the performance ontho Innedinte .
© Memgry u-x. between thbto sybjecte who dommtmto Icons,c N
llmry dovolopnmt toa f ional lwcl. md thon sSudjects
who do not show' this devolopumt, may uvnl the inporﬂnco
; of the dovclopunt of Ieon.tc lc-ory to thé doﬁlomt of . :
. ‘_ . Ismediate losoty I- the dovolmont of . t\uwtimllv . ~ _ |
' offncf\ivo Ioonio llo-ory a pru-dqnuito for tho davo;apmnt ; '
of an cffoctivt Inodiato l.lory? If thic is 1ndud the mo. o
‘thc descriptive nodo]. of nqory prbculing would bo ulco . :'}
applicable u a dovo].ap-cnm nodol. . "‘ - -‘ .
. The dovolopumt of I—Qditto n-oxv has bocn S Te
cuscuuod in the 1it-raturo on a th‘*orouou or m-roum
basis. ‘l'ho first approtch has’ lituo upiri.étl Miulticn.
. the neond u.pprotch is m pver-s ification of a very
co-plex phonomm. The present :&y ut_tq-pts‘ to_\-miry '

S
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ditﬂoult -toml \ 1 rooul is nonunn mh.. then

jum. nomofuntc to:-uulukncoiwmm,_.

® " Cet "'.". ,-I ._1
’ ' o™ s ool SR ¢
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mm«m&'\wh um&-‘ﬁo TS
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l..) ﬂn ohlmmuﬂ..ot tlu -mm as -
e
nhuu. o -*"”-' R

(@) lhnkmnp rm ﬂnt in m m‘b-t

. -
"

uttm, then dmu. Sentences and related wirds, in thas
order. 'However, mnnuup rofm to m'- (1095)- SR
results that 1ottm were. ous.oz- tor ohu.dnn to rmn'

than otlor materials, !ho pronnt may used w

lothr- as stimulus items. The stimlus groupings mo
corroetod for Wl series’ ot letters such as Q.’. -

N.H, L.. in order to avoid an -mncmxy i.nnltod m

L 4

or Immediute Nemory ompacity was Tejected on the dasis of
nrbumurux otmbmmwohcomtmot'
pnrtlculu-ly with oi.-ulhnom prucn»htion. -ueh w
(tend to artifiolally inflate the recall scores obtaing
Purther, the applicability of the memory capaoity for |

-
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, m Mmm. e

.,

e’ development ot Zoenio ant % L
’mywopg.m.zm-mmm«' .
stimlue mmﬁtica has simpler mmtlm fu- the B
subjects and is an caster ek for thé subject ® W
thln would tlu cuccmivo uﬁod of [} ] mul\htun
| (o) mmxouup states that alllthe eubjects |
i should have the same donoo of Mlmtty vi.il the oumluq
. it-.. In the prncnt lw ie i iwlblc to. m +hat
) nbjoot in Grade 1. -an have the fluency .nd Mli.u'lty
with letters that a nbjm in Grade 6 will deponstrate.
qIﬂ the pressnt study each grade 1"01.( whioh is an Muﬂon A
of the level of Mlh.rify vith 1ottm. is divi‘ul into
70 age h-oupo. T™his permits a cethhon -nlln m‘u
I Wffeot of meaturation and also cnm “the- mim
botnaon mdu"ot the same age in ‘order to uﬁbulh tho |
offoct of inoressed: oxpomo to and -nlpunttou of lo’ttor.
which are ‘used as stimilus 1tens. T

» -
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uns muu m
B QM. 1958, 3 .
hwmtmwwmmwr

mm«mumwunum-w
Tl e _ 3.) muu«mumcwm
L, 'lmmap.mummnuum -
 %ien in terws of. serial presentation of single items. Mow-
~ ever, -he urm to ughtucr Vitmer who stated that: the speed
: best adapted to the 1n9vuu1 ohould be used. This 1
% the method used in testing Iconio ll-a-y Pu' I-uh‘h
. Memory tasks thrée difrwont upmu mum were used ’
to omim the oxpo.u-o tho on geoall since no «tmto _
" method of determining the -o-t umopcuto exposure duuﬂ.cn '
om in ﬂlo ntornturo. T
8) rn. method of normthorw .
~ Blankenship reports that of the articles he revieved -
a2ll of the researchers .ppoarod to use a different loori.n‘ ‘
method. For Iconic Memory the letters reealled, after oach
prountation. thnt woro in the orui.nu display were cmm
, as corroct. This pvo an ab.oluto mnbor of lottm rm].lod

[

)
was ¢ :

per trhl. In omidontion of the very drief cxpomu
‘used and’ the Possibility of any one measure of- Iconie capacity
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h&u m&un ot Qo num'- e mm. ﬁoo
trmomuv-rumhluun-wwm e

orxonmnanuotanmnhumiwnuu

. four -umu.

Mh‘uumymmmumuu»

Sperling m!) umhummummmu

in the aerree

PR

L ) nmlu and h m ruduy lntu'prom
34) The phye stte Of the sudject.

111ness, 4nd drug use oz SRR Joot .~ In the Present -w
no -ubjoct- were tested 1! ’iqvu'c ueing louoaticn. -
had roccntl.y m:vorod from Wn illness., PFurther, no sud-.

Jects were ,h.tnd directly following tho!.r min‘ m .

) -trcnuoul physiocal u”vl.ti.y.

' 6.) The time of day.
) Bh.nkonchlp reports th-tu

In order for, %he sudbject to perfdra ulblc
-tmor. the test .ho&ld be made h't::’&-»oo ”

' (Blankenship; 1938, v-u) )
In the present otw all testing’ n. m during
afternoon school hours whioch s botnm owe antl taru-turty
P.m, The effect of tutin‘ in the aftomcn m -!.-nu- Tor
all -ubjoot. and is considered imlovlpt to. tho lqtor-q-oup_
comparisons made from the present sample. o -

. ..
. B S Y RN !“.f. i
. 1
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,awmmmmmmmwo ‘
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vy Muu (%) bo xn- nuut -
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- Pe) !ho attitede of the maoot. T
m-u-m Npom that. the aﬂl‘tw« Qf e subjess
wwu@tnuummmmmm
x‘"“" were enoluled fuen the precent M who dir-
- .ee¥%dy etated or Mmu.v mu-m by «ulﬂmxy die~ .
r‘m Anstrustions il-t Shey aie net 'uh ‘e mup.u
) oﬂ@. - , )
. 8 m ofroct—ct uMm. b e :
T e ety ‘et the M&"’u clear terma: o
L R AL e e

e pProcess of dttentien are dirested
L7 stimulus, they cannot opcnto ottoeﬂvuy u tn

NORGTY fpan funcfien. . (slenkemship, 1938, y.u)
. .' The subjects in the pruongltudy were tutol in
< ' either the Publie Health Murse's room or, in one school, in
| . 8n unoccupied Vioo-Prinoipu'- office. These rm- were
.mnuy q‘ito ropovod rro- churoo- and other noise w
were very qulot. mrhu testing there was no tllklnc while
the ctiuli worc pro.ontod or durm ‘recall of the ltc-

. by tho oxporimtou\ o _ .
9.) ‘l.'ho ofroct ot pract _
/ The present mdv was not long W nor were the

‘same stimuli repeated with the same sudject 2\' testing
recall thersfore thi.o nctoa- is considered u'rolmt to
the prumt -tqdy. . ', 3 . T
710.) The offect of\cubjoctivo a-oupm. . ‘
ST Bhnkmhi.p roport. hrtin and’ Pmborm ] (1929)
finding that w lo-ory op-n mr 5 1tm in. ob'hinod

©
L4 .

~ : » .
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ngs ormcuuu. Il“"“‘“
‘ clv!»qpnumlacn by any subject e’
obautn s ht.h‘r t.llll ssore is censidered %o Ve an example
~of the use of & Mo strategy. This use of & hotloal'
rehearsal strategy 1¢ m of the indieations of oy dovolp-
Bent of Immediate luory (Corsini, 1971) which is ome of the
| " inverests of thu study, ST

C oy &

1.) mmefﬁbﬁbjoot. ' .
nwmmzp states: .

Qg of We individual is a uotor which definitely
"'"9’" Span. (Blankenship, 1938, p.1h)

/ Althouch Blankenship is quite dotlnl.to that there

is an age factor affeocting recall, he is not as definite
as to the age-level that this factor ceases to affect memory
span pérformance, However, the results mentioned by
Blankenship do not place '.ﬂu gxl;.}«q(volmont of memory
capacity prior to the -6 of twelve, rhoroforo. ln the
present study, since tho oldest subdbjects were tvolvo years v
of qo. itie oxpociod that age would be a factor. Age slono TN
however, was not the only factor investigated. The effect
of increased grade level- nq lnvutlptod along with the
increasged uo of the sudjects, .

2.) The sex of the lmuevu\n.l.

This faotor seems to have an unclear effect on
ReROry span as Blankenship states:
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(Rlankenehip, 1938, p.15)

In .the present study eaeh group of subjeets was -
divlmuumqmmu-lumMn in edder
%o lnvonlﬂu the pessivility of dfrferineey Ln the develep-

' ment of memory. - The poesibiiity of a differehes ‘betwesn
tho Mu-m. of -l.oo and !&u was hwuﬂpm nt
mn%mmnn“dxmum
in ordu' %0 emmine the possidble u:ru-qmm devélopmanty
_of n-ory processes bdetweerf males Nﬁo-lu.

. Bhnkmhip-untionn Swo other factors, the race
of. the subjects, and their permanent uthclod.ul condition, .
which were irrelevant to the present study.

The factors, listed by Blankenship (1938) have
not a].ny- been conlidorod in the design of memory studies’
following thq_pnbucation of his article. Although there

' may be other influences involved, the factors -p!uli..nd'
by Blankenship provided an excellent design to follow,

a
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CHAPTER 1V ‘ " 4

METHODOLOGY . N

’ ¥

Tho purpose of this chapter’ is to doncriqp tho

method and’ prqgodurc used in the present study to cnnbli

later replication of the results., The actual stimuli used
— -

in the study are roproducod Ain Appendix A, -

-~

Subjects, Two hundred and forty eleméntary school subjects

-participated in the study. Ten Q&}c- and ten females for

edch age-grade combin#tion were randomly selected and tested.
énch grade was divided into fwo age levels, (For example,

the Grade Two subjects were divided into seven and oight
yoar old age groups:and the Grade Three subjects wcro div-
ided into eight and nine-;:;r old age grou;.). The lubjoct.
were drawn from two urban elementary cchools in Edmonton

and one suburban elementary school in Shotvood Park.

Apparatus. Polymettric Company Tachistoscope iodel V-0959T.
(234 South Eight Street, Reading, Pennsylvania, U.S.A.)

was used to present the visual stimulus cards, The visual
stimulus cards were eighteen 3 by S inch plultgc.covprod
white cards, Onejcard with twelvo.digitc.‘oight cards with
six consonant letters and nigo cards with twelve cqnsonant

1ottefs.‘ The ctrings of consonants were gonortted by pllc-

‘ing one Scrabble pioce roprosonting each consonant in a bag

B *

P

v
9 .
i



‘7§11'vwon¢,oo were senmo&gf?p ‘alphabetical or meaningful

s - 32
;15 them out one by one. Letters were not replaced
T N i + * 4 B ' ¢ B '

er the draw until all the letters had beén drawn, Repe-
ition of letters were. therefore impossidle. Upom cosplegion,

.thﬁm- such as TV or NHL, All 1ptt0rryqrp lmoa..o
th:t_t‘he distance from the first to ‘the 1&011 icttci'\‘on the
&rd was exactly three 1nchu. -.én;-d. with twelve 10§t'orc

or twelve numbers on them had a 1/4 inch space between the
itens, _fl‘he-caz;da with 8ix items on them had a 1/2 inch

space be¥ween the items. All lotteﬁ were émtorod with -a.
one inch border on each side and a 1-29/732 inch margin on . /.
the top and bottom of these cards., The consonants and
nunWj/l6 ineh in size .tnd were chosen from
a"rc;trite 4 printing set. ZThe pre- and j:olt-cxpomo field

was a plastic covered white card,
' v

Procedure ' . \
L4 * ’ .
When the subject entered the testing room he wa'

asked to 8it on a chair placed in front of the tachistoscope.

-The subject was asked the grade level they were in and how

they enjoyed school., Some informal conversation was always
engaged in with the subject to allow time for some of the
strangeness of the experimentors and the situation to dis-
sipate before testing started. The subject's name, gﬁdo.
age, birth date, testing date, and sex were recerded on the
data sheet, Two experimentors were always in attegdance, one

to record the biographical and ro.pohso data, the otho'r to , /

¥

y
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. gi.vo the mfructioﬁi and to aﬁniltor the ﬂok.. The ordor

of tuttng tonowod a chmhrd momu which p.nuolod

‘ tho hvpothociud dovolwh.l m.r ot Ieauc I-nry. and ‘
‘ thon Immediate lc-ory. ‘This ordcr of mﬂn‘ the tasks *

'n.c ‘the mt ctticimt as mh h.k mmoc the m ﬂu‘t

followsd, which ave the testing -uuuoa & natural progres-
_sion from tuk to task rather than Jmhu Arom one hnk to

o »

'mothor. ] : , - d .

The proeoduro and’ i.nctmctiono uu b prountod

'undor the npproprhto ‘sub-headings vluch will nane the

ractor that was bcing invutiptod at. that time,

-

M The .ubjoct was seated on a chlir in frent of

" the tachistoscope when the \fono\vin; instructi were given:

*I an to fhlh someth very quickly on the

whi te. gri:gn at the back of this box (referring to

‘the tachistoscope). I am not going to “teIl yom what .
1 will flash, I want you to toll me what(you see, .

At tuu tige the subject was positioned with thoir
face fitting -nug].y into the face mrd an ﬂu tachutc-copo
in order to keep out . eXtransous l:m.c Ty )

"I want you tokoopyaurfminﬂu-hndmdu .
tightly as possidble. I want you to look at the screen
at the back, Just before I flash the things on the
screen I will say °'READY*, then I will flash them, Do
not worry if you cannot uo them right awmy, ﬂuy are
flashed so quickly that most ople ma not be able to -
see them right away, All ri. t? 'Rﬂ

At this point the f£i oxpmro or lt&n}ul 1tou
was given at the 200 millisecond cxpocuro level, bo

exposures were given, ono of lottcr- and one of mborl.

’Vlhothcr the numbers or 1ottorl were presented first d.pondod



upon the order givon to tho proo«.tu mloct. Itiiu proq- )
éeding subjest was &iven the mmu first; e following

‘nbant was omnq to he m-bm nm lnﬂ o énr ve. gvou ,

‘- &p mﬂu which -u-uu 'mnd bo mmm m Qumr
'ﬂnu tho othu-. , If tho Nhjoot 614 Mﬁ montu tho i”  __ A
A T R P e P ‘ i i
nx‘p pronam at ouh 100 nunnocud mt 1m1 mtu
both sets of stimuli were mo.nuod. luoh mm
promc level was marked on she h‘h choqt u m 'x'. .ﬁn
successful tria:l. was -rk«l wlth a choct-rt ‘!ho 1mtrne- .
tions atto-ptod to ro.uuro ‘those mbjootl who would not
immediate recognise the stimull flashed usd also nttcuptod .
to imuro attention at the proper ti..o by tllo uu of a cue |

- before thn exposure. ‘l'lu lubjoct was also pnlcod for M

) porfor-nco in the following manner: ‘ S . ..
"*You did very well on that part. - You see tut"in‘ not
80 hard was it?* ) ‘ -
The oxpomo level at wh:loh ﬂu oct rocognuod

letters as 1ottorl was u.or u ‘pu oxpom 10v01 for tho
" _six trials pronntcd in thg“tcdluc lmry hckl.o The. oub-

) e

ject was inla-uctoda . X

"No\v. this time I am go to flash more letters. on the
screen, -They will flash just as quickly as they did '
before but this time I want you to tell me as n-‘g of
the letters you saw as tgou e I'will say *

and then I will flash® letters.’ Rememder, as scon
as the lettersc-flash tell me as many of the letters you
saw as you can, All right? °RBADY*,.* B

‘fho letters were in gréuping- of 6 and 12 lottor.
per card, with three prumhtj.om of the six item dicplnyc.
and three prcnntationo of the twelve 1tn dllplm ‘!ho

4 )
- .



".61 mn-uuxmmtmt

| -tri.nca of lettars with no rchtlmhip to the oti-nu.
i.tu-. they were at thi.o poi.nt m.a for their plrticip.-__ e

L SAMEIR S G
4, g . .t
<

."‘V'“' M un! umm Mnimih »,‘.t

‘ o . ‘-\.‘“‘

m‘bu-mmo mwmﬂ*

c"'rcuuod ﬂu lnﬂr. ot the' Lut pars ot th ﬂm'u'o
. osutioned to rocau only thooo 1-M¢ ﬂnt thcy um .
“eaw, A‘-o\t cttmlmmdmhmmuﬁotlnt ';

trial, If the sudbject poruatod in uMo-ly mum

tion in the. .tudy’. rotumod to ﬁulr classroom, and dol.tod
from the study, uw the cubjocto continuing in the -tudy.“
toctinc oontimod until a total of throo é itﬁ and three

12 iten dieplays were responded to. If . subject responded

that thcy Ma ‘not. see the items, the p#icum card was

. set aside u shown a.pin at the end of the original

oxpomu gfhr. Any card oxpond more ‘than once m notod
on the m sheet. smc. nore lubjoctl were w th-u

roqulrod for thl.c atudy. thoco cub:ootl having no roetll. lnd
: T

those requiring more than one oxtu oxpom ‘of nu-mu
cards were discarded from the m«u. After c-ch oxpomro
the subject's recall was rocpondod <o by tho oxptri.mtor ..
in"the. fouov manner N

“That's v ry good, try this one.” C T



. Tho ordcr of. proltntltion -lu iho oppooltp ot thc
order used in ‘testing Iconic Nemary Mm oiﬂur SN
12 6.6.12 12.6 or 6 012,12,6, 6.12.v The firet p‘ir of utinnlua

'cnral wcro oxpo-od for 3 locdndn. tho ooeond psir for 6 r
'nconu. und the ﬁnu pair tor 9 uooml.. m.r the last
'3w6n§\¢ otpmrcandprtortotho fintupomat
the next time levei the -ub:o¢t wl- 1nltruct.dn’~. L

LIS IR i

: _thoy were on the screen, ® : o
c ﬁt%.r each att.-pt by the -ubjoct to r.otll the
» items thcy'woro toldt' : . -

. “That’s very good. now try this _one,*®
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mm. tho nbjoétn wno m ﬁl ﬂtﬂt mmm

m u:wuywznmmmmmum
thes feel co-rofhblo. ’!!u younger. supjsots in. partioular
v,ro imtmctod nftar the . tuﬂac m s e | s
/' ®You did very well on that, ©You eé4
.t &t all,’ in, tuntnﬂurm.\
‘ for subject's response). - Be sure to tell the rest of

* your class how much fun it.mas, but % seld

wmtnudbmunnunt tomﬂn“"

. Sou subjects vtth mm bnm. . rount.

ulnou. or mbjoct- who h-d w in a vuarou phyﬂul
exercise just pri.or te tutm‘ wers dnhw rm ﬂu ’ﬂdy.
The tutm\f‘{.cn whs designed to last ;mxmaxy five

minutes in order \to ‘ensure a hidx level of mbjoot ttiui-
tion md\)crtomnco during tmm - The um ime taken -
‘varied tro- five to seven linutu. d?puuug on the' m of
* the .ubjoct . The ymor nb‘joctc usually roqumd -addi-

tional rmtiﬂon. of the thtions. - B




'm .uppnuw ‘the mv:u-u ot mum w ¢
\Untvml‘ty ot um‘ llnonton. dumdl. , o e

Lo

\ R . a ;. ) ) :\ . « - “ .
Y %e hwuﬂpto m-mdo ufr-mo- .on rmn Tor

two durcrcnt c\tnﬁvmiuu m varying oxpomn t;m

in we stages of the memory -odol. m-oly. Iconulm _/‘ -
.x-oaum uum-y. m& for those -uu-ctc whose xconic L
oapacity is mnetxomny -u- wature (as measured bya |
.cmhtmny m«r roun on thp 32 1otm 6qnuﬁon as
compared to ‘the 6 1omr cwuon) At 18 m«c tu-t ’
their- rouu on l—-dutc l-—ory m -m b. comutmtxy '
”f-u‘ \tu;n thon nhjoct. -hm «to-uu my is Mtlon- -
ally-immature (u measured by a mutcm;u greater recall .

. on the é lottor conditlcn as co-paroa to ﬂu 12 lottor ‘
eondition), e o . : -

- ' To investigate fbu. postulates the following

-
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Mm&umcwwmuﬂmm

mmumdmunmummmau«m

.'f'-mnoul rwoswréorulm nwmm
omxmxumuxmm - :

‘l‘hu'o -m be no uaunum Ciftmo u\ -
nan nuu for olthu- 6 or 12 l.oﬁm at the tl.:-ueond :

" eXxposure lwol bo‘hm all age~-grade group-. .

3. | There will be no -wumt difference in "
mean roctn for either 6 or 12 httm at tho nlno-uc’cud
oxpo-uro level bom m m-mdo m
_ b. 'l'hon wm be no uaununt difference in ‘
mean recall i} the 6 letter conunon for the three-, oix-,
 and nine-second ém lonl.o within- each age-grade group.

S. There will be no niuuuum aifﬂrﬂbo 1n
mean rom:l in tho 12 lottcr condition fc

\,

q.' . . . 3 'S
-~ .0 N

Q



_ a-mu«m.mmmmmum
»uuutwmx«uhmm Mulmmxn..

1n tho mt -w huo 2 u-u all tho vlruun w
Lutuommt-m huojcmmgwdm
results of the one-way muycu of mnnu mxy-ll. 'hblu
o to 11 present the results of m Newman-Keuls omim

of ordorod -uno for uoh variable used in tho ohdy

«

| Table 1. . Table 1 lists ﬂu nu-borl. domlptim. average
‘ages, nim. and itdentification abbreviations for all groups

includcd i.n thca-p  BEach grade level included :two age
croupo vhou average age difromo for thé total unlo e
 7.26 months. Each age level, with the exaeption of £he sik

'andwolvoyurolda. oeeumdmmma'oup. ‘lho.
. average age dirromo M subd jects or m sane m but
dlf!omt v-udo level was ‘.26 months., mmljnt. in the
highetr gradp tondod'to be lndltly older ﬂua- ﬂ)ou' age- '. e
~ mates in the lowsr grade. Inuohmmoqml‘unmof“
’ -male and female oub}ocﬂ were tested, 1In order %o o.ounto
thc roporttn‘ and ducuuum of the runlta the coup .bbrov-
htim will bo und uthor than tho co-plm grooup descrip-
tion, The fir-t nupbor. or the Roman mnonl. i.ndiutu the

°

2
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grade level ot'm" bjeet, the ascend nidalr or the Aredto .

| number, ».miu.tu' level c_f q» mquét. .

« \

Imnhuutnuthm”: S

| mu This ubxo 1ists an tho nrieﬁln Uy m.

table mromto the actm ‘order of ucﬂn‘. ‘l\u téduc |
lc-ory and six Inmediate lo-ory neasures were used. The
abmvution. given for tho nriablu will be used ninly\

- on the ublo. to be prolmtod

For Iconic Memory (IcM) the number. ot--tlmluu
11:.-; presented is designated by the number 6 for the oix
le@3er displays and the number 12 for tho twelve letter
displays. PFor Immediate Memory (IM) the first number
refers to )’:ho time exposure dﬁﬁtim tn o.dcond-. ‘the sec-
uond nuubor refers to the stimulus chity. ot-thdr cix or
t\ulvo 1tcn. _— {
b " “Insert Tabla 2 about hers .

P

.' bmm?énm m.fuﬁlt. of the one-way analysis
of vari ¢ is presented in Tadble 3}, Only the pertinent.

findim and general trondc are ducun-od under the hMingo .
or Iconic Io-ory and Immediate Io-ory.

< -
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Table 2

. y |
lonry Variables by Number, Douripum. and Abmvutgon

ol

»

LI

vu-uno I !%::10 . variable
Nuaber ' R Abhr'vuﬂen
:1 - xmlclomlomllmuteru: o
: Items, Three Trial Iel/6
¥ m u-n: Mn o
S -~ u".!.".."& - ToR/A2
3" 9 Iamediate Serial Recall of :
o Three Seconds, 3ix Items™ In (3-6)
b Imfediate Me Serial Recall at
Three Seconds, elve Items IN (3-12)
- é&mn Memory Serial Recall at S
5 Socomll. 3ix Items In (6-6)
-} Iﬂ.dhto Memory Serial Recall at
. Six Seconds, Twelve Items M (6-12)
9 Immediate Memory Sserial Recall at ,
Nine ‘Seconds, Six Items ” I (9-6)
8 Immediate Memory Serial Reosll at
'Nino Seconds, Twelve Itims . In (9-12)
\



m;. Table ) ihm the means and P-ratios for all
groups over all variables., All the P-ratios iro signifi-
cant at the .01 lovol d3r greater. Tabdbles & 30 11 present
the rowlt- of the Nmn-xoulo comparison of ordered means
for each variable ‘ged in the study,

s—— e
. Indonre -hlno 3 adout Bm

,ngnxg_!jgg;i.’ (Icﬂ6. Iollz The numbder of letters cor-
rectly recalled tended to inorease as age and” grade in-

creased. Tablés 4 and 5 show the mean recall for the six

and twoli, letter displays rocpoctivoiy for each age-grade
group ;1th the stimulus exposure at each individual‘’s spec-
ific letter roco;ﬂi;l

xposure level, (

4 about here

In Tgplo.u'for the six letter displays (iclsfl
I-6 sudbjects hadi.i;nif;cantly lower recall than all oth,é
groups,. This finding reveais a significant age difference
between I-7 subjects and I-6 subjects. However, III-§
ohbjoct- .hoﬁ significantly greater recall I1-.8 .ﬁb- -
jects which could dononatratd’tho intlucnco o} oducatlon.
on-this age group. It app.a?. that~1nitia11y rocall in
IcOnic Io-ory is affected by the maturation level, then
later by the grade or experience level of the -ubgcct:. ':.

o ‘@ ©

Insert Table § s¥out here ©

o
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. Table & - L.
Newsar-Keuls Comparispn of Ordered Means of .  ° \
Iconic Memory Recall for Six Letters

T 0
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In ‘l‘nblo 5 .for the mxvo ).ottor M.l)w- (Iolm).
-6 nubjoct. u.a oi.nitietnsiv 101,: rbcall than. 111 other
groups., Nrthor. ‘all the older’ lubjoctl (III-U %o vx-u) L
.‘chouod umiﬂoantly crutcr recall for tho twelve letter S
displays than the youmr:.ubjoctl (1-6 to II-8).. ‘!ho w
for -the younger tubjoct. (1-6 ‘to &n-a) to rodul to«r ‘
letters than the older -ubjoc:l (III-& to u-n) is noti.co- ‘
able’in the six letter comuuon. tut i only -utuu«ny Co
) Aunuim for the- wwelve' Tetter omwau. 0 R "j j .
This oopnrgtion 1nto youngar and oxa-& .ubaoct- o ’
I.l.O occm on the u-u of a .hi.ft from the lack of l |
| dofinito trend in the youncor lubjoatl to a cmintont e )
" trend fn the oldor subjects tor more letters to bo rocnlod : ."" .
in m twelve lottcr condition tlnn in the six lottor oond-_
ition (Soo ‘Pigure 2). In both the six und twelve lothr |
I conditiono. the oldest mbjocts (VI-lZ) lhovr th. hi‘h.lt

recall. .

- : R &

- . Insert Pigure 2 about here | B
Imnediate Memory.. ‘I 3-6 I"a 120 Mg g0 Mg 120 My gr Mg p5) -
Tables & and 7 show (ho mga.p rooall of all n'oupu tor the - T

six and twolvo,lottor diiplayn rnpoctivdly at tho throo co-

second - oxpoouro level (Il3 6 .nd 113_12).

e T
”* Incdrt ‘l‘ablo 6 about‘horo .

\ 9 Ino'l'ublo 6 tor tho six 1ottor duplsy.. tll 814.:-
subjects (III-8 to VI-12) have -imiﬁqan_tly Q'jn?tor recall °
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(Iurl » V!-ll) m OI” W!&W m m 1-?'
oot N f for tho Mx xa&- a.puy m Bgen:

c.uuy cum mo-u m -u w uuqn- (x-s u
“"‘”- I I T S L -

. In hbu 1V N g ;
| _m V-5, v-10,. vx.n. ub vx‘u ubmt- mn -uutmuy
regker recall for ﬂu mxvo httor u-pmm mnb- |

' Jdct‘/ﬁ\ mup. 16, 1-7, and II-8. ALthough There 1a'a

" trend for -prb’ letters %o be recalled for the .ix ‘Letter .

_ ccmnts.on (see runro 3), none. of these dirrmu u'o
-tatioti.uny oiminqqt At tho thrn) oocond w
level, ‘

[ ’ 3

It'u_ort Pigurc 3 i.;out here

‘

- Tables 8 and 9 show thc meAn mm of qu @oupl
°  for the aix and tnlv- letter displays rocpocti‘vo).y at
the six second u:pamo level (INg and 1!6.:“). S

° ° ‘s
.

o Insert Table. 8 gbout here
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m"nx W' msnﬁ (:-t'so“n-a). " In uauu.'_
both age growps in grade six: AVE-11 and VI-12) rave -u-
"nlﬂ.untly cutcr rocan thln the cubjcet- in a'oupo
I11-8, IV-10 and v-20. It. appears that this six, second

oxpo-uro tiine provido. for better u-timtlm nonc the
older oubjooto. -That is, the ro-ultc for the six second
oxpoouro lovcl clurly idontify thd tact thqt the ol.du-
the subject, tho .i.minotntly greater the roull. eSpec-

ially for twelve letters. (See Pigurs ‘b) &

[

. "Insert Figure & about here | | -

~ Tables 10 and 11 show the mean recall for &11
4
groups for six and tvolvo letter ditplly. rolpo_puvoly at -
¥ the nino ucond oxpomo level (Il9 6 and tl9 12). T™is

nlno t(cond cxpocuro 1ovol Provi)loc the mogt ocwloto .

dicunct;m botwoon tho youncor mbjoctl (1-6 to II-B) and
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pwelve:devter display. (mh.m 8. ;' L :
oyt - ‘ . ﬁ:f'f ‘
tnqori Ptgqro ! nbaut h.ro B

Par the six lottor display,. all older mbjoctl
\ﬂn-a %o vx-ug nave wignificantly greater recall than
all younger subjects (1-6 to n-a). (m Table 10) '

‘ Incm huo 10
A .,\‘_}..,'* *‘. " ,‘v«;.‘?‘:.. oy Mr.,.f.;. ~:v;,_ -Y"'i;‘:"‘.‘ 'r‘ L - .-..“'.

Pro- tliul ruuno in huo 11. ane can see ttut ._
for .the twelve letter dieplay, with the exception of ’

) ', groups ‘III-B._ v-1o and v-,u. all older ‘subjects have "13-. : '

nificintly greater recall for twelys letters than all
younger g\abjoctl. (I-6 to I1.8),

.Inurt Tadble 11 about here

 As with tho oix otcond oﬂpgm lwol for tho

tvclvo 1ottor dilplay. t!u _grade six subjects (VI-].I and ’
Vi-12) had umiﬂcmtly gréater recall than othor o].dor

* groupe, lpocifically groupe III-8, IV-10 and V-11, In

© both the six and nine sécond exposure level, VI-12 sud-
jects were consistently superior in recall for the twelve..
"letter display than a1l other croupc.. ,W. the trend
noted ct_thoA three second gfosure level for more of the
six letter display to be recalled thin the twelve letter
display, was dramatised at the six second exposurs level,
(see Figure 6) ' | ; - »
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Tavle 10 o

s,

Newman-Keuls Oowu-'ucn ot onu-u luni of
Inmediave Nepery Reoall for Aix W o
sttholfmlnmww‘ . m

e

-

Groupe

—

‘ ‘ ” éazg‘ﬂ"g’;‘. % '
Groups. ° Mean < {5 fefd - o,
o AN

‘V-lO-.‘-..‘&h. .“’-.\-.--.-..q.‘-.;..-" .' L
vx-noooooo..’.o’... -.-.--------.-.--. e o

‘xxx-'f-..°" ;zooq. .’Q?’--..."--‘.Qi'... . -
%x,‘ e 3'- - ccdenseat * 0 ©
IJ.----.{Jg‘.’::S--.. ---.b---\.».?---:--‘;'.- . Q

‘®indicates p< .05 |

Tadble |11

Newman-Keuls Co-pcruo:}l of Ordered Means of
“Immediate Memory Recall for Twelve Letters
8t the Nine Second Exposure Levael

Croups Meen = RRANA Y R SN

VI-12coccmeoc$, 35mmnccocacnas e 8o ‘ ¢ Ty A 3

VI-11-- ..... .E. 15 -------- cocoaes - » . : : i 3 EY
3

»

+
Teooecvecessaccccancee

*indiocates p ¢ .05
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Insert Pigure 6 about-here - .. _

Pigure 6 oﬁ;wo Yne effect Qf increasing oﬁmro )
" time on mean recall for ﬂl groups for the six letter - °
displays. The otfoct of incrouod exposure time on rocnl”
in the younger ¢roup. (I-6 to 1I-8) and plso III-8 sudb-

Jects s éonovhnt erratic, Howovor. groups 111-9 to vx-xz -;
.show a gonsistent trend for the recall for the six letter
odllplsy %o increase as oxpoouro time’ 1ncroolol. Yery. fow_ )
of the differentes within groups for recell ‘at dffferent

oxpo-uro time lovolo u-o -tati.oucany umiﬂcmt.
L
. . "Inom Pimo 7 about here
. - e
. ] A : . R
Figile ? shows the effept of increasing exposure .

’.

time on uoan recall for ill groups for the twelve letter
displays, Tho nos% conoiltcnt general trond appears to be
that the six aocond exposurse level producol tho poorest q.
recall, For the younger, gub. octl (1~ &‘to~II-8) the tﬁroo
second exposure produces the~higho-t roclll, whereas w!kh
the older subjects (r1i- 8 to vVI-12) the nan second oxpo--- s
" ure most often producc. thc hlghcot recall, It lhould be |
noted that only VI-12 subjects dilplay a con.ictcnt in-
crease in recall as a functlon of increased exposure lovol
Very few of the ro-ninlnc dlgfcroncol in recall, as a

function of o!*.tro time, are statistically significant,
C . )
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i‘hd-throo-w;y ‘mly'cil"'“ ’
of v;rtanci-ulod o 2x 352 degden with ‘repsated messures:
on two uriablu to omim »ﬁ::.n« on Immediate lc-ory _4
‘taeks. B The npoatod -acuru vuﬂmu were Iti.-ul\u

_ domity and. oxpomo lovol hblq 12 conhim a m

Ile!‘t hblc 12 lbwt horc .

S T Ao can bo -nn tro- h‘h 12, t.ho 30: of‘tho l\.lb-

joct’ (vnriablo A) wai not a rnl.vant factor in- rocall on’

'rmdnto lmry u-u (p<0 339) Tha -offpct of vmin;

stimulus donaity (miablo B) was 1don§1fhd as a relevant .

' factor in rdcan ‘on I-odiato llqory tasks (p< 0 000)

Thia result mdicatu. m conj\u@tion with an ommtion
of Plgures 3 to 5. that the .ub:.cto, in the present wtudy,
' "'rocu110¢ upsincantly more of tho lix letter than the e
’tvolva lcttor aisplay- across a1l cxpomt lmlo ulod.

L ® T}f"o df.ct of varyi.ng exposure times (nrhblo C) was
idontifind as'a relevant ta&or in roeau on I-cdut-
lonory tasks (p«0.000), ‘l'hi. rc‘t $l damcult to
mtorpret aﬁuiculy bocauu ‘of tho npptﬂnt inconsist-

». -.ency amongst the subjoct groups of the oftoct of Vu'yinc .

~

- .- exposure levels, This inconuotoncy 1n cftcct 11 M.ch-
;m' lighted” whﬁn one’ co-pcru tho P—ntioa for .timluo ‘

‘density (107.95), whioh is a con-i-tont factor in recall,:
and exposure levels (13.40) which appom to be an

)
.
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" on the ruu).u,, um-h\aa ml.nu. ™e omun--
cant uﬁm “n-n 17 and 1-6 nﬁjm mtc a
-ntuntulnl pttoot on portmo at ml lml. m.
* the. -wnm urr-mo ob-u:nd bom xn-s ‘and 11-8
lubmt- tum to mt an Qduuttm oﬂ’oct on. Mu'l-
ance, mmm«ummm ofélottor--u
j_for the I-6, 1-7. 11-7, and 1I<8 gubjeots to form a mp
'ortuzm-’tmrormrwornm an-
subjects in groups 111-8 to VI-12 pu-t’en-d qwunanuy
botm on mean recall for 12 letters than dia I-6 to I1-8
' mbjoctl. Portho6und1210tm-oanwunm
- peypforped’ significantly better in mean recall than the -
. 1-6 lubjoctq.
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_ ﬁmuuu.n ofgective iuuo Newsky, Thie umtha -
'uwwwmomLthmmum

' _mbjootc (m-s to v:-u) to mu m of tho n lottor
mmsmum um‘utmm

~ ‘sudbjects (1-6 %o xn-a). If, a8 %he resylts reported by .
. Teiohner and Sadler (196:) 1 Haith (1mlm. WwWe
 positive Felationship between recall ahd stimilus density

| "’1!-& major dicttncnuhm‘ tuwu in thd om 22

the mn sn Iconic Nemory -betwéen Mo manﬁ wtth | 3

runcuanny developed xoeuzc‘i-m-y and tm mnn. .

donlupod Iconie l-u-y 1t seens muo io omlm

“-‘tlut the cubjocu m &roups 111-9 to VI-12 do m«

' a functiomally muapod Iconie Memory whu.o those mjmo

, in ms I-6 to, II1-8 do not. o T ‘.*‘”
. l, . " R

B ‘!‘ho development of this’ M of tlu 'y proc-

cumominodbyﬂumnlfermml timulus

, dmitlu over thrn oxpoourc ti-“. -



Wm:.. :.quammnm notuunmou
mxcmomfw“uion-emtocm _
together with the loweat m p«tor—nco is omntcm )
\uﬁth‘érportmomm I-ouatowm

. This ‘distinction into h«r (xn-l to vx-p). ®ubjedts OM;'

younger (I-G u'ﬁ-l) nbjoct‘ ie Q!t .mtlmtly »
cmmm tqr the neq.u of 6 lm.ro &% the nine sec-
ond cxpom lcvol. uw the I-?. II-‘}. and IX-8
mbjoctl d-.onotrntod ounlﬂ.mﬂ.y a‘t‘r rictll than . -
tho 1-6 tubjooto in Iconie Memory, no -wunomt differ-
mouaroro\mdonwofthot-duulmqm

S mu ﬁndm seems to i.u‘:l.uto that until a Mtimny

‘effective Iconic luory is dov‘ucpcd all groups are mﬂoﬁ
to cfﬂctinly t\mction cn I-.duto l-ory tasks,

The results of the thrn-ny analysis od’ vu-hmo
indicate that the oxpomo 10«1 and stimulus dcnoi.ty tro
significant factors in recall, tut the sex of the subject
was not, This mpportl tho rcport vy Bhnkmhip (1938)
that a rate of prucnttﬂ.on of tbo lti.-n.u- 1: a umr-
foant fbotor in reocall. ’
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S N 2
t mm.nms-ﬁmucmwum'
'oicntfle-na dattor-noo An" méan rooall in the 6 and 12
letter cmuon for the m. -sim nihe w oxpoo
m lmh vitm.n mhm-m« m‘ mmﬂ
" the 1nnoo--y analysis of variance indicates & signifi.
'c-nt satoruotzon betwmen stialue ‘!!’1tv ene cupo'uro
: '.:r.ct of ‘exposure time_on recall for the six letter
duplm was to mtu the lunsnunt uninctton
betwegn the younger sibjects (I-6 to II-8) and the older
subjlcts (III-B to VI-J.Z). As the exposure time m
the llauncant diffomn boﬁnon the oldor nnd mntor
subjects increased until, at the nine second exposure
| 1cvo1. the recall of all the ‘older -abjoct- (3128 to
VI-lz) wa's cimu’imtly autor than the recall of all .
the younger oubjocta (1-6 to II-B). This ﬁndln‘ cmo-
with Bolnont and. Butterfield (1971) and Dornbush and
Basow (1970) that the younger subjects canmot store the _ -
informktion for effective recall, This conclusion is
emphasised by tho 1ihéar relationship between exposure
time nnd the recall of the oix letter u-pnn Mmud
by the III-9 to vx-z,z groups. The 1-6 to 111-8 groups do -
" not d‘uonltruto thil cgnsistent trend for recall to in-

creass as cxpocuro time incmu. The mtorprotutian-
given this finding is that the older subjects have devel- |
opod ‘“the abuity to store the Wornticn and the increases
© in exposure time also permits the mruocd use. of storage
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and ooding nr'nouu. It is of intervet te note that
nm the III-8 .roup hatd nimiﬂomﬂ.y “m recall
than ﬁo younger, mm. for all exposure times, J,t did

..mt dmmu thr linearly unm increases- {r roun.
‘»uwtmmm mxn-emmu

domﬁptm the level at which Iconic Memory is i.n tm

-'.:m-mammcmuhm»-

ment of uloqmto ctougo and codl.nc ctntonn.

The orcht of exposure %ime on the rouu tor the
twelve® lottor dlophy- ‘was”to. provido further dioti.nottont
among the older subjects, A‘!/ln the oix littcr conditions,
as exposure time 1ncmnd. the number of ouniﬂcant
ditfcrmcos botunon u'oup- 1ncrmcd as well, As the
okpomo time t.ucruud the diffmncu ‘between the older
and younger subjects became more oimitic.nt. This ﬁ.nd;-' 7
ing suggests that the ttorm strategies duon.tnt.d vy
the II1-9 to V-11 groups for the six letter conditions
are not generally orfoctlvo in .torin; co-plox stimuld,

‘!hc nnnrly related increasas in rmn u;d sxposure .

' tiu for the VI-1ll and Vi-13, groups cu- to m“nt.
-/ along wlth their recall mportority over the naori.ty of

the ;roupl. the Gttdo Six .ubjoctl Mve dmlopod cftoct-

'ivo' mnemonic nmtogiu to deal vith high density -ti-un.

The lack ‘of this trend in the othor croup- indicates )
that the effect of 1ncrnu_.n¢ exposure - time appears _to‘

aid confusion rather than recall,

2 -



nno.r mcrnu in regall for the high ur\ty/ otimﬂ A
48 exposure time increased, and (2) the higher recall of '
the high density as compared with the low densitly .ti--\.\
ulus, ‘l'hou crttoru lead to the i.nto:-proution \f the

. muumuummn-nmu-u sudjects *

. are in the ﬁml stages or the dovolop-ont of I-Qduto
lo.ory. ' ’

o ‘*he results of this study ﬁégut“ﬁnt the develop-
-ment of each ,mo of the memory model 1. & prerequisite
to’ the otrocuvq dovolop-ont of tho touounc stage. In
the w.cnt study, Iconic lo-ory was mod ‘by the
amount of information avafilable for recall. The amount
oY inror-tion procouod. or- Iconic Memory capacity, was
in tho-ftml stages of dcvclop-c:t in cipnt year old. in .
Grade Three, butqrmcumu developed in nine year olds
in Grade Three. It is of 1ntorut to note that although
the youncor lnbjoct. (I-6 to 11-8) do-on-tﬁtod signifi-
cant diff es on Iconic Memory tasks, these diftor-
ences did not occur on the Immediate Memory tasks. The
dovolop-'on‘t of a functionslly developed Iconic Memory
appears ooc;ntul to the development of an otfoctivi
Immediate Memory procdss. The criteria used in this
.~ mgy for indicating . development of Immediate Nemory
. place the development of this ability at the Grade Six

1ov01: ,
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The present study has provided a n ive bqul for ’

..

b

furthor m-dcpth rogurch into the dovolqpn.nt of ,Iconic and
Il-loduto Memory, A Tow of the possibilities are: - -

1. ‘r*oxtend the uwrplo with Junior High and High
School ctudont: to utablilh more 1nforution

concerning the development of Iconl' md z—.«n-
ate Memory and their 1ntcrrolationsl\p-. 2

13

2. To focus on the eight'ynr 014 suhjects in Grades

Two and Three in an atto‘npt to confirm ahd clarify °

the changes noted in Iconic and Immediate llonory

£n pcrfomnge. - e
’ . r ' \ - .
v 3 3. 't‘oluse a uchistoacopc with exposure levels well

. ," bglow the student's rocognitlon level to establish_
%" the speed of recognition for each oubjcct and their

Iconic Memory capacity at that lcvoi ‘l‘hin would .

e SRR B permit the lerification of Iconic Memory on thc

”‘."‘ ‘A : h*u.b].cu of upoed and amount of procosling as age

o

e, e, T and gxt_do incrddses.

. .
o . < ‘ﬂ"
- . [y [4

e, &4, To detqﬂne the amount of information the subjects
(."‘ can recall in I'-nod‘iato'lemory by investigating the
VL ‘ mxi.mua infomttgn load per element recalled as ,'

portfayod by the number of letters rocallcd in the

present study.

L]

]
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_ This nction ronspuou tho oﬂ.-ul.u- ,ito- um Ln
the .tudy. ‘!no two urdc}\uod fox- dotoninim mmtm

| ThreshoI¥ are labelled as “Letters” or "Mou fhe. omt o

_‘\ purq ot stlmlu- cardc uud for pa-inw Iomic tnd Ml- "

¢

[

dmtdu'wu' 'umtu fm -hbjocf to -ubjcot. M M m ,

| cto laog‘apuoity u-n :stqnad by tno urd md Atn S ;

- i

card pairs used. Sinee only Six péirs of cards wete used tn
tutm w one :ubjoct, the pu-ticular uﬂ pciu used nro\
lylion;giuﬂ.y cmngoa so that-only 16 mhjoc'u received an
m.nna&i ca.rd paiT Mmtm\u density pmhtion Qrdor. |
Thi- wae aonc in order. to ndueo any. pouwlo rooponu hl‘l ‘
to a pnrtieuhr utimluo ¢roup or d:nity condltton.

pJpnwsoaLxun o '5830617:5951
: Letters | “Numbe
s ‘ » e
4g'2 B X . P WH . L. -3‘cseur'tnr¢.—m-n#
‘ curdl_.déxoqttor-' , : Gq;d» -3.
H @ & ? b 4 _ ., ’sngsrsl‘t@cxr '
'~ Card 2 ~ 6 Letters o Card 2 ? R
v- D ¥ P ‘4 w e uun-u:ql.otxe: t
. Cord 3 = 6 Latters Lo Card ) - 18 Lettera .
‘ : ,
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