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ABSTRACT 

The complexity of behaviour necessitates a clear and concise 

approach in order to comprehend its functioning. An example of 

such an approach is highlighted by the field of cybernetics. Cy­

bernetic models have been used extensively throughout the various 

fields of Psychology but perhaps never more so as in the case of 

short ' term memory (5TH). This particular field abounds with b e­

havioural models and research workers are constantly devel o ping 

new models or testing the unviversality of existing models. Univ­

ersal validity is essential to the strenGth of the behavioui'a l pr­

inciples inherent in any mo del but unfort uanately sLlch validity 

tends to be neblected. The p r es ent study attempts to reconcile 

this pos i tion with refe rcnce to specif'i,c models of 5TH ,d t h rel­

ation to the phe nomena of eidetic imaGe ry (EI ). 

Cert ain studies conc erning the illcidence of EI in illiterate Af­

ricans have produced r es ult s "hich are contradictory to those ob-­

t ain ed in the 1'lestern c ultureo 'I1,'0 of' the ' most important contrad­

ictions co n cern the fRct that the ill i tora t o Afr i c alls experienced 

the absence of' a ll age p a rame t e r all the occurrence of such image ry 

and the f a c t that t h e incidence o f imagol"Y "'as nJore extensive i n 

the A:frican cul ture o A reason fo r these contraciictiollS Nas sOllb'ht 

and i t was reason2d that as eidetic ilU<lL,P.S have been closely lilJJ-:ed 

with llle Iaory :imuC:c s , it may, therefo r e, be assumed tl'J[~ t ':chc..sG 1 ... '0.1"-1.,­

icular cultures lLlay use EI as a ll. aid to lllcmorY 9 in the absenc e of 

l.vri ttell lila i..er.i rll 0 11' rtl1er, it ,·;o uld Hot be uu.reasonal) l e to aSSUlfie 

that this visual i.!llacc ry may tend to dom:Laatc tlle 5TH prOC f)S S ZI.nd 

thereby c:ll(:tl lol.iG(~ the ullivers:11ity of' t ho se lJ.iClliury models thai. 

proposed nc()usti~ c:ominatic\n o :f this l )roCCSSo 

No wor].:: h:ls "i)0Cl l c1v.iH~ in illv8sti:;n.ting the lIlelJJory procc~s of 
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of the Africans . Thus, a study which did so would not only t es t 

the universality of specific memory models but would also poss­

ibly throw more liGht on the memory process itself. 

In this particular study there were three specific aims; (a) to 

ascertain the relat ive incidence of EI on a cross-cultural l eve l, 

( b) to assess the influence of EI on the memory process, and (c) 

to ascertain the extent to which principles of STH developed in 

the West applied to the African groups. 

The groups concerned in the study comprised h~o Xhosa groups 

and a European group. The European group (WS) was dra"n from a 

Whit e Stndent population at Rhodes University and was regarde d 

as a control Group. The equivalen t literate Xhosa group (BS) was 

drawn from a Black Student population at the University of Fort 

Hare . The ill iterat e Xbosa group (RX) was drawn from a population 

of Red Xhosa people in the Transkei. 

Four tasks were administered to the groups with the cros s-cult­

ural v a riabl e carefully controlled as much as possible. The foll­

owing cOJllprj.se d the four tasks; (a) eidetic imagery (b) auditory 

serial recall (c) visual serial recall and (d) an aco u s tic con­

fusable task. 

Each subjec t comme nc ed with the eidetic imagery task and '<as 

then confronted >-lith a random presentation of the other three 

tasks e The EI tas l~ began ,.,i t h an a:fter image task which "ras foIl- _ 

owed by thre e selected picture s "'hj.ch comprised the EI task. 

After each pi.cture pres entation the subject ,,'as closeJ.y quest­

ioned as to the presence of imagery. Scoring ,"as o f a sub j ect ive 

nature 0 

The vis uu l and ac ous t ic confus ion tasks consti tnt~~d serial pre­

sentation of ten i terns over s i::-:: rand olllized trials 0 Each i tcm was 
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presented for 0,75 seconds with a negligible inter-item 

intervb..lo The presentation order of the items was randomized 

throughout the trials. Presentation was by means of a pre-

programmed 16mm colour film. 

serial position. 

Items were scored for correct 

The auditory task consisted of the serial presentation of 

ten items over six randomized trials o The items we r e once 

again randomi z 8d throughout the trials "'i th regards to 

presentation order. The presentation speed 1;as one word per 

second. The presentation was by means of a pre-programmed 

tape. Items were scored for corre ct serial position. 

The visual task was COllilllon to both language groups whilst 

the other two tasks correIa ted ,,'i th the l ane-uage group. Thus, 

the. items in the auditory and acoustic con:fusion t asks 1,ere 

different :for each language but an attempt 1';as made to control 

this Yariable. The tasks were conducted in the subjects home 

languagc which was eithpr Xhosa or Ene-lish. 

., It ,"as assuJ'oecl that the me g roup would demonstrate a greater 

inciden8" of EI, i rrespective of the ace of the subject, and 

that imabcry 1iOuld be r eflected i n the rec a ll pe rformance of the 

memory taskso It was sUGcested that imaGery may eletermine or 

encouraGe the morle o f' stoY'Clc;e that the subject cmployed " ..... hich, 

in this cuse, would be the visual modality. If so then it 

,·,rQuld be expe cted that visual storc: .. gc ,"ould circumvent the 

detrime ntal i:nfll1.Gnce of' ac ou stic conf'usabilityo 

The Xhosa l!n:i.versity croup (I~S ) ,.:, s an un!(nCnil1 llP <"1ntity hut 

'\'[\.S :inclu(lcc1 to as (;pri:Hin \d1Qthf!r tJ101'f' "ere any Hl~".1 .. rJ.:Gd. dif'ferenc2,s 

bet'"JcC"l1 the c-rr.1lljJ ,uHl th0. oi:hcr i:1. .' o 0 
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The results revealed that imagery was in :fact more prevalent 

in the Xhosa groups l1hilst th:: liS group demonstrated a complete 

lack o:f E I but did report the presence of' pictorial imagery (PI). 

However, imagery did not appear to :function as an aid to memory. 

It seemed, however, that in certain instances it correlated with 

visual encodingo Generally the Xhosa subjects, especially with 

regards to the visual tasks, tended to encode visually whilst 

the WS group encoded auditorily. 

lfith re:ference to recall per:formance, it was f ound that in 

a ll instances the WS group demonstrated superior recall followed 

by the TIS and R~ groups in that order. There was a signif'icant 

dif:ference in the strenzth o:f recall between each of' the groups. 

The results of the auditory and visual tasks were inter­

preted within the STH principles developed in the lfest. It 

was :found that the ',S group adhered to these principles thereby 

justi:fying its position as a central group. The DS group 

follm ... ed a similar pattern with exception to the recency e:ff'ect 

,~hich "was much w'"eaker in the ir case a The me group reported 

the a.bsence o:f any storage and rehearsal strategies and this 

'''as re:flectecl in their poor recall per:formance. They too "ere 

characterized by a very we ak recency ef'fecto The interesting 

point arose, h01-vcver, when the auditory and visual recency 

ef'f'ects were comparedo According to Crm,-der and I-iorton (1969) 

the influence or the precategori.cal acoustic store (PAS) on 

recall should be reflect e d by a comparatively stronger auditory 

recency of':fe e t. Thi s trend was observ ed in relation to the 

l-[S group but not to the Xhosa g ro ups who t.ended to demonstrate 

a stronger vj.s l.lal recency cffccto It was th6r8:fo1'e, suspected 
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that PAS did not operat E; ,,,ith the same effec tivenes s "ith the 

Xhosa subjects. In fact it ,,,as suggested that in the case of 

the Xhosa subjects the visual peripheral store may be stronge r 

than PAS. 

Contrary to expectation all three groups exhibited acoustic 

confusiono This was expected of the WS group as the subjects 

preferred auditory storage , but not of the Xhosa subjects "'ho 

preferred visual storageo It ,,,as suggested ho"ever, that in 

the case of the Xhosa subjects the visual storage technique 

",ould have to be abondoned inunediate1y prior to or during recall 

as recall was necessarily in the auditory modality • 

. The outcome of the experiment generally confirmed Doab's 

conclus ions as to the incidence of imagery and its relation ",ith 

memory. Howe v e r, due to the Xhosa preference for visual 

storage and their stronger visual r e cency effect, Spe rlinG's 

model was slightly m~difie d. 

sUbstantiatedo 

Conrad 's findings were , of course, 
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I. INTRODUCTION 

Science is set apart from the Arts by it's basic approach to 

the formulation o f knowledge. It demands a high standard of 

precise and tested statements which may form 9. concrete found­

ation for further prcgress. It's language, therefore, must be 

one of exactitude and often thereby results in the scientist 

resorting to mathematics in order to express the precision of 

his statements. Such an approach is typified in the follmdng 

statement by Carnap and cited by George (I96I): 

" If certain scientific elements - concepts, theories, 

ass ertions, d erivations, and the like - are to be 

analyse d log ically, often the best pro~edure is to 

trans late them into the symbolic langu2-ge. In this 

l a n guage, in contrast to ordinary word language , 1\'e 

have signs that are unambiguous and formulat ions that 

are exact; in this language therefore , the purity and 

correctn ess o f a derivation can be t e sted ,\rith greater 

" ease and accuracyooo (pol~5). 

If Psychology is to be considered as a science, therefore, it 

too must adhere to the a bove prj.nciples 0 The cOlllplexi ty of be­

haviour in fact necess itates the a doption of the scientific 

approach. The psychologist cD.nnot make v a lid statements of be­

h aviour before he has substanti.ated the validity of the element s 

of the beha viour pattern. It is, therefore, neccssary that the 

psychclogist employ the tools of sc i ence to express his know­

l edge. Al though l)sycholo&y does not r eadi l y l end itself to ma t­

hematical expression, it does lwrrtheless l end its e lf to the field 

o :f cybernetics ,~hich is unother of the scientific tools or ex-

prcssiOIlo Cy bernetics i s conc erned primarily with the construction 

of theori.es and models in scienceo Tt is ,·:ltolJy involved j .n 
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translating knowledge into logical theories and models ',hich may 

be interpreted in both symbolic and hardware form that demands a 

certain standard of operational effectiveness. 

The field of . memory lends itself especially to the cybernetic 

approach as is witnessed by the fact that numerous models have 

already been generated particularly with regards to short term 

memory. This means that the principles derived with relation to 

short term memory have been precisely formulated and open to a 

test of predictability. However, validation of the principles 

inherent in any model is dependent on the test environment which 

may be cl.<lturally orientated. As the psychologist is interested 

in the :fundemental principles of behaviour he cannot claim val-

idation until it is proved that these principles are COlllmon to 

all people. Thus, a model o:f behaviour must ideally be tested 

throughout the \\·orJ.d's various cultureso The psychologistts 

task, there:fore, is not only to create a model o:f behaviour, 

but also to ensure its complete val:eda tion. 

The above remarks provide the context of the present study in 

'''hich certain mo dels of short term memory are to be tested for 

speci:fic cross-cultural validity. At the same time the incidence 

of eidetic imaGery among s t the experimental Groups 'vj~ll be inves-· 

tic;nte d as will the influence of' eidetic imaGery on short term 

memoryo Our attention, therefore, no,,," turns to the topics inv-

olved i" the study. 

The subject 01 memory has :fasc inat ed manki"nd for centnrics 

and yet he is still far from Ctns1'lcring the qucs1~ions involvcc1o 

11 Ittl " 
Vital issnos Buell as \ 'ihat is stored?, HOl" is it stored? 

11 \1 

and lI01-,r is it rcculJ.ed? , conti.nue to be ponderoc1 overc- Alth-

OUL;h the anS1..;crs hQve not b0.en readily i'orthcnrnil1(; Cl.t; leClst 

some encouraginG li{~hi; It'.loS bc \..~ .ll throl-.rn on tho issues by a SllS-

tai.:ncd scic-nti"fjc attnr.l::o The t r tlt:h .s till .1 i0.s 'in the futnre 

b:lt the road ·to j . t is rupirlly beinG cJ.curndo 
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" Bro"n (I961~. ) defined memory as involving the retention of 

" information in the brain over a. period of timeo However, some-

times this r e t ention is in full "hilst at other times it is not. 

As l\Tilliam James put it 

" The stream OI' thought flo,vs or!; but most of its 

segments fall into the bottomless abyss of obliv-

ion o Of some no memo ry snrvives the instant of 

their passage . Qf others it is confined to a few 

moments, hours or dayso Others again, leave ves-

tiges which are indestructible and by means of 

"'hich they nIay be recalled as lone as life endures. 

(James , 1890 p.64J). 

" 

This observation l ee! James to believe that memory could be div-

ided into t,..,o classi1'j.ca tions based Oll a time continuum. It was 

" II II " thus that h e ooi11.001 the terms primary and secondary memory. 

He believed tho t the memory of immediate events could not be 

termed tru e memory b",cause they need not necessarily require 

ef'fort in b c ine: r ecalled o For J ames then, primary memory cons-

" ists of , .. those events in the span of conciousness it se lf 

( Norman, " 1968 ). The idea stil l prevails to this day as can be 

seen by Ko rman 's S t~l temelL'L thu t : 

" • •• the storace of events I,as at least two diff-

erent nlodes of operatj.on: a transient mode for 

im.nediatf-! memory and o. permcnant li~ode :for lonc-

" t e rIn morlO ry 0 

It wotllct uI>l:cur, tll0ro£ore, thut there are t wo separate lllemory 

stareso However, us Norman has pointed out: 

" , . . there IllLlSt be su~fici Qnt intcrcOllncct~ons 

bci.,.;een the storaGes to allo", D. comparison of 

the jU ~3t-porcc:i.v('d sensory cventc ,,,..-L th the cal-

lcction or p:r'c'J'iously c ;~.pc ricnc ccl P(: J:'ccptionso 
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" This intercommunication must be direct and 

complete that formal distinction bet,,,een the 

t"o storage systems become difficult to make . 

In fact 1<ith sufficiently complex interactions 

" the two systems become equivalent to one. 

( Norman, I96S, p.521J-525). 

The memory storage, therefore, is an intergration of primary 

and secondary memory but the t,vo still retain their particular 

characteristics \ifithin the whole. In the present study the focus 

is on primary or short term memory and the storage systems "ith-

in this category of memory. 

The memory process i tself, is dominated by t1V"O sensory mod-

alities. These are the visual and auditory modalities. As we 

have the capability of recalling either pure audj.tory or pure 

visual stimuli in short term memory (STH) , it ,,,ould appear that 

a similar phenomena is present in 5TH ...... ith regards to th,e inte-

gration of the t\ifO modalities as \ifas apparent in dividing the 

memory storage into short term a nd long term memory. It is poss-

ible, for instance, to recall auditory stimuli that have no 

visual represent ati on and "ica versa. For the m~st part, how-

ever, it appears that the two mo daliti es are inteGrated in the 

short torm memory system. Sperli.n,.: (I967) proposed a model of 

5TH which illustrated this inteeration factor as , ... el1 as int roducinG 

the pri.nciple of rehearsal. Drie:fly SperJ.in£; envisaGed imping-

ing visual st.imuli as being stored in acoust'ic formo l~'or example, 

a picture of a do C ,,,ould pres umably be rna tched for reco [;ni. tion 

purposes wii:h a v isual representntion in the lont:. term store, 
II II 

doC. In ord",r that the 

acous tic represonta tion bo st:r.cn[~thcned, the above procedure is 

rehearsed/ 
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rehearsed. The model, therefore, carries an element of predict-

ability and its validity was tested by Conrad (I96J). Conrad 

presented his subjects with acoustically confusable visual stim-

uli. The presumption was that if the subject did in fact store 

the stimuli in acous"':ic form they ,,,ould become confused because 

of the acoustic similarity of the stimuli. Consequently recall 

performance would deteriorate. The presumption was found to be 

valid thereby lending support to Sperling's model of visual 

short term rnemoryo 

I!O\vever , in order to b e complet e ly valid Sperling ! s model sh·· 

ould be able to demonstrate universal validity. The present study, 

therefore, attelnpts to ascertain whether the model would apply 

to an illiterate society. At the present moment there is little 

evidence to suggest otherldse, but that may be due to the fact 

th3t little work has been done ,6th regards to the memory of 

illiterate people. All the principles of memory and , therefore, 

a ll the STl-! models constructed are dependent on information 

gathered in the literate societies. But what of the illiterate 

societies? Do the ST;·! principles and models apply equally to 

them? As yet we arc still in the dark concerning this question 

but one "uthor does provlde a guiding light. 

1 thouGh the author in question studied the phenomena of (d d-

etic imagery (EI) his results may still indicate, thrOUGh extr-

apolat~on, tIle trend "which nlay be found with relntion to JJle f~ory 

and illiteracyo Eidetic imagery is defined by Haber & Haber (I96 1.j) 
11 

as visual images persistinG after stimulation, r(~l·r1.tively acc-

urate in detnil, colored positively und cupable of being SCBn-

" ned (po 350) 0 SUGh ilJ1agcs may be correlate d , .. ith memory imaccs 

as has been urcucc! by C. Allport. Allport stated: 

" The I:I rc adil ~r'" 5110,,'s j.tself' to be a special 

variety or HI 0.' Al thouGh the EI shows tl18 t 
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" it is a member of the general class of HI 

it does possess features which distinguish 

" it in degree. 

(Allport, I928, p. 1124). 

Thus, by def'initj.on it appears possible that the presence of EI 

could determine the quality and quantity of pure visual retention. 

In fact Doob states : 

" On the basis of' quite casual impressions 

and of astonishing anecdotes, it has long 

been opined (e.g • . Jaensch I92J; Husen (I9115: 

84-86) that thc incidence 0:[' such images 

aIllOn[: nonliterate peoples is likeJ.y to be 

higher than among the literate o The spec-

ulation 11a.s been based upon the assuruption 

that The imaGes are present among all or 

most children, perhaps at an carly aGe, but 

that they tend to dissapear in literate so­

cietie$ where the emphasis is placed upon 

verbal memory. The idea behind the specul­

ation is excitinG: if' validat e d, j.t ,,,ould 

suggest another way in ,\\rhi ch people can st-

ore essential inrormation in the absence of 

" ''\'ri tinbo 

(Doob, I9G4, p.357) 

'1'he1' is, tlle1'fo1'e, the hint, especially since Dooo substantiated 

the higher incide nce of EI amongst illiteriltes, that s u.ch soc­

ieties may proc8ss memory :lUH?Il,;GS :Ln dif'i"'eren"l; 1vTlyS to t!:lose 

propounded by the llleolory models developed in l~terate s ocietieso 

Sperlingts model, for instance, is character.Lsed by an aCO llsti c 

, . 
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conve rsion mechanism and thus the integration of the visual and 

auditory modalities. Studies have shown the presence of EI to be 

sparse beyond the age of puberty in the literate cultures where 

the auditory modality domina t e s the STH process. On the other 

h and , the presenc e of EI in "illiterat e cultures has been shown 

to be extens ive, rega rdless of age. Does this suggest that eith­

er the· visual modality dominates the ST~1 process in these soc­

ieties or that the two modalities are not as integrated as in the 

literate societ ies? However, as little is known of the illiterate 

memory system we can only speculate on the circumsta n ces . The 

critical experiment that Conrad applied to v e rify Sperling's model 

would now become critical in determining "hether the illiterate 

p ers on processed memory images in a different fashion or not. 

If EI is related to ;itemory and if consequently the speculation 

of visual domination of the 5TH process is true , then it would 

be expected that the illiterate person wo uld not experience 

acoustic confusiono 

These then are the speculations and they must remain as such 

until evidence is brouBht forward that either supports or refutes 

them . The only way to investigate these ideas is to se ·t out t h e 

princ i ples and models of auditory and visua l STM as ;;ell as to 

outline the phenomena of eidetic imagery with a vim, to making 

comparisons , lith the data obtained in the present study. If the 

results ;;arrent it the models and principles mayor lllay no t 

have to be modi.fied to accolilodate the data. 



8 

2. VISUAL SHORT TERN NEr-lORY 

2.1. Introduction 

Thi s chapter is devoted to the visual modality with relation 

to short term memory. Initially, a model of visual short term 

memo ry (VISTH ) and various e xperimentally proven principles 

concerned with such a model will be reviewed. Secondly, the 

lat ter part of the chap t er will be ass i gned to a revie,,, of the 

experimental lite ra ture pertaining to the present field of re-

searcho 

2.2. A Hode l of VIST}! 

Although the literature reveals a number of mo de ls of short 

t erm memory, the majority of them are concerned Hith the general 

framewo~o of this class of memory. Sperling (I96J ) however, 

whilst h aving d e v el oped such a fram"""ork, has also devoted his 

attention to details relating to the p roce ssinG of specific 

modalities wi thin the model. lie described the behaviour his 

model has to explnin in the i'ollowing e;enc ral terms : 

" ( I) The observer sees the stimulus lltaterial for 

a short time. ( 2 ) He seRns it, selectinG infor-

mation to rehearse. (J) He later report s what he 

remembers of' his r ehearsalo co oo In the first place 

it will be established thnt even in a brief expo-

sure the obs 0rver mc:.'y h ave available 1.1llCh more 

ini'ol"Jaation than he can I nter report. Be cause th~ 

tI II 

durati":)D for "hThich he sees the stiIllnlus normally 

exceeds tIle stim'...lJus exposure duration , thiB c om-

poncnt or the model is ealled ViStlUl ini'oT'l11ation 
11 

S t 0 l'rtL:c. 0 
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Our concern in this jnstance, therefore, is of the first two of 

the above statements with regards to evidence of a visual info-

rma tion store and a scaruling componento 

2.2I. The Visual Information Store (VIS) 

The visua l informat ion store (VIS) is peripheral to the short 

term me mory (STJ.f) store and as such constitutes a physica l store 

from which the STH s tore draws i ts informat ioil by means of tile 

scanning process. The paramete rs of this visual store are strictly 

and precisely Go v erned by a number of variables such a s luminan ce 

of the display, l llIlIirJanc" of the intervening field and duration of 

exposure 0 Evide nc e sl.lpporting the store v s existence cun be f ound 

in a number of experiments. Glanville Co Da11enbach (I929 ), for 

insta nce, concluded i Orom th.ei r experimentation that there app-

eared to be a memory after image "ivhich s ubjects ut ilized clurint; 

immediate r ecal l t> Purs u ing a similar tack Sper1ing (I96J) :foune: 

that whell Ll sing a part ial r epo rt procec.'h.tre ( ioeo only a ccr"!:: ':l i:n. 

part o~ the displc,)" had to be report ee. ) Hith a stimulus durat i on 

of 50 meec, r ecall was inversely proportiona l to the time lapse 

marl;:::ed .from the end of st imulation to the CO)]u:'1 encemel'!t of recall o 

If' the onset of recall \\"as immediate 76'i~ of the stimulus itenlf"; 

co uld b e recul10do Dll t if the recall proc edure was delayed by 

o ne second the percentaGe of' items recalled dropped to J6;':. 

SperlinG explained tb.is observation i:a t~e follo"'inG way : 

" 00 0 the visu.al image 01 the stimulus IJersists 

lor a sJtort time ni'ter the stiInuluf·; has been 

tu rned of'J' ['.n(\ t.hat the l.1ubjectEl CDn utiliz e 

thi s rap~i.dly fadinG i1:taL~co In fact, n aive sub-

j ccts typicclJ.ly believe t:hat the physical st­

" imulus fane's out slo1: 1yo 
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The indication is, therefore, of the existence of a peripheral 

physical visual store. 

In attempting to discover just why , when using the whole report 

procedure to invostigate illlinediate memory, subjects could often 

r emember having seen more items than they could l ate r report , 

Sperling (Averbach & Sperling, I96I) found that in this case 

exposure duration did not act as a v ariable and consequently 

could not be called on to provide an explanation. Sperling con-

sequently desi.gned an experiment to ascertain the amount of in-

formation available to tho subject after initial stimulation. He 

first presented a subject wIth three rows of letters ( 3-4 in 

each ro,vo ) for an exposure duration of' 50 ms c c o A tonal signal 

of eithor hiCh, medium or low :frequency corresponded "ith a pa-

rticular row o:f letters. On presentation of the signal the subject 

"as required to rec a ll that signal's particular row of letters 

ioeo a partial report procedureo) 0 The results of the ex,periment 

indicated that the subject perfonned more successfully "ith the. 

partial report procedure than the "'hole report procedure for the 

same stimulus items o This meant that '''hen the subject \\Tas sho\\'n 

the complet e set of stimuli, he could not fully r ecall all of tho 

items. HowDver, when required to repr t only part of the stjmulus 

set the subject could afton do so . This led SperlinG to conclude 

that illlr:Jedia tely after termination of the stimulus set tho sllb-

ject had available t1W or three times more information t han he 

could later recall i n a whole report procedu~e. 
11 

Sper1in3's next objective "\Vas to cletermine ho,-; this availabJe 

" information decre a sed ,·d.th timco This he die by usinG the above 

procedure inc 1 uc1.:.L:' J {!" a 'vuried dclCl.Y of' thc tonnJ sic;nal . 1dlich 

in:Lti <.t teci r('callo T11C r8S1~] 1; 5 rcvP<:llrd that i-r the tone o.nd suh-

sr~qI10!1t report occu r red 1: i.tllin one ~ceolld of stilrlt l lllS terl1linat:i.nn~ 
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the all10unt of informdtion available and reported "as greate r than 

the memory span (i.e. the average number of items recalled when 

using a "hole report procedure.) for the same material. However, 

beyond one second it appeared that r ecall ,,'as governed by the 

principles of the me".lory span rather than by visual persistence. 

Sperling, therefore, tentatively concluded that information may 

be stored in the VIS for approximately one second. 

Spe rling contin'-led to pursue the idea of a visual information 

store and further experimentation served to highlight the optimal 

conditions ,.;ithin ,·,hich the VIS could effectively perform. The 

variable that he Has concerned ,,,i!.h in this case was that of pre 

and post exposur., field luminance. Two different such fields ,,'ore 

employed . In the first illstance the pre and post exposure fields 

were darlo in contras~ to t he actual stimulus exposure field 

luminosityo In the second instance the pre and post exposure 

field s "'ere equiva l ent to the stimulus exposure field. It was 

found that in thi" instance the dark pre and post exposure fields 

produced visua l persistence of the stimulus for up to two seconds 

whilst tile equivalent fields produced persistence for only 0,5 

seconds, Expressing this in lJitseconds, the dark pre and post 

exposure fields realized I20 bitscconds which was in fact 30 

times lonGer than the, stimulus durationo The equivalent exposurc; 

field s only produced persistence of nine times the st~llulus dtlr-

" utiono Spp.r1inb rcma rH:.ed that This is certainly inf'orrnntion 

11 "11 
storn~;;o; ill this CDso,it is visua.l ini'ormation storage (po 202)0 

Averbach (AvcrbClch & SperlinG, I9GI) 1 cnt cor,.f1.rma tion to 

Sperling's r esu lts. His method oi' expe r imentation "as to present 

a t"TO by eight; arr ;ty 01 randomly chosen Ip.ttors for a duration 

of' 50msec 0 Arter a va:; . .'i~d delay D.. bar marker ccrrGspondillG to n 

1"'0'" of letters ',~n.s presentod f'or ':;011150(; to sic;nal COJ!lHICncerncnt 

or the requiY'cd {)artial J'C l){)]·~to The pre and post ex.po.:>urc i'iolds 
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constituted 8. " h ite blank. 

Figure Io Retention 

(Reproduced from Averbach .& 

Sperling, I96I, po 2040) 

."" 

. ,D '"---- r"-

% CORRECT .<0 \~~ -<>-<> 

'0 
'0 

- . .' . IDe 0 Ie,", ;..c o 1).;0 uCC " .... 0 

Tn-IS IN NILLISECONDS BETIVEEN ARRAY 

AND BAll NARlillR 

Thc above Grapll illustrates the results obtained from the exp-

erimcnt and appears to demolls tra te decay of the visual s "tore 0 

Avcrba ch however, sllgcested that this may in fact not be a true 

ref'Jection of the situation. The reasons put .for,\\Tard uy him were 

(n.) True storage should decay ce::npletC'ly thereby resultinG in a 

"ero response. In i'act the decay seems to be relieved by the STH 

storage component resu] tint;: in a ].o1'est response point o~' JO/~ . 

(b) Thore appears to be a time drac instituted. by the bar rnnrkcT' c. 

Thj.s can be clearly seen by the i'act that a pre stimulation 

marker only results in a 72~~ correct response instead of the 

desired IOO';~o IIo\,Tevcr t after removal 0:[' these co:ataminating 

variables by calculating tllC' l) ef'ore and after marker times, 

Avcruach d ete rmined that the visua.l storaGe -time , .. ras in tllf! r eG .ion 

of 270mscco 

( ~aG'~) ~ " reA" .J... .... .J .~u .... , ..... i~l pri!lc:iple 1";ith Sperling"s COJlCE!lJtio n 
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of a pre-perceptual visual store. With reference to such a store, 

she stated: 

" This is in line with an earlier suggestion 

(Hack,wrth, I959) that the memory trace goes 

through t,,,o different stages, the first being 

a direct representation of the visual situation, 

of brief duration, and the second its translation 

" into more durable form, often verbal. 

(Hackworth, I96;>., p. 62). 

Hackworth's experimentation in this field was designed to invest-

igate the parameters of' the visnal st~reo This can be seen in the 

followinG' 1Vorl( concerning three major vatiables governing the VISo 

Nack1,'orth (I90: ) presented ten digits in two rows ,,,ith a display 

luminance of J,9 ft-.1.amberts for a number of variously timed ex-

!Josures rant.';illg from 27 - I25 msce o The results indicated that 

below 50 rusec responses were limited by perception whilst above 

50 msec the y were hindered by rapid decay of the VIS. 

DIGITS 

CORRECT 

4-

3 

40 60 ~c 1'0 140 

EXPOSUn.:;; Dun.A. 'J'ION ~'1 SEes .. 

Figure 20 1'1<.0 c.frcct of the eXI)()sUrc our::Lt.ton ll.l:Jon the number of' 

diGits correctly rej}ol'tcd. ( l:cproclnce rl ["rom HC\cbmrth, I96J, p. (ill) 
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The above graph demonstrates this fact as well as the rapid 

improvement from 27 - 47 Insec and the plateau f'rom 47 - I25 msec. 

As a result of the experiment a further one ,"as designed to 

detail the characteristics of the above t;raph. Because of the 

variance between subjects, an optimal range of exposure times 

1\Tas designed for each subject , in order to gain the maximum 

amount of information concerning the graph. T\,o levels of display 

luminance, J,O and J,9 ft-lamberts, were used to investigat e the 

eff'ect of luminance on the 50 msec barrier. The experiment also 

incorpora t ed a design to verify Sperling's ( I960) observation 

that if the display brightness '"as greater than the intetvenillg 

field , there ,muld be no diff'ercnce ill the amount seen bet,ye e n 

~xposures of I5 and 500 msec. In this case a lwninance of' J,O 

f't-lamb erts and exposures of six and I.25 Insec "Tere usedo Subj ects 

were also tested for memory span with the us e of nille digit 

messages with exposures ranGin~ from 0,75 - I,6 secondso o Results 

in~icated that; ( a) sho rter exvosures were dependent on the 

rolation bot":oen the display and intervening field luminance. 

(b) ,d th no i n tervening light field the acceleration of' the 

curve dec re ases to an extent ,,'hero there is little difference 

between exposures of six and I25 nlsec o ( c) there was a small 

increase in responses ' \l ith increase in e xposure time w"ith no 

e:ffect demons t rc:tted by luminance conditions 0 (c1) the mean 

memOTY span was 7,2h l.'hilst that or the visual span ",as 6,2 0 

" Mack"orth concludnd that the limitation on the amount reported 

) . " at I25 nlSCC does not appear to }l a v e bCeJl the menlory span (})o 67 u 

Sho also .felt that the rosu l ts o.f the experimen t lont suppo rt ·to th0 

theory evoJ_ved f'rom th0 f'irst C'xpcrill1entc That is that b olow 

50 Hlscn tILe nUlilbcr of' T'CSpo.n::(('s 1\'<l.S hindered by t he eX.poSLlT'C 

t ime i op.o tlH"! total n Illount of' liCht r ca chine; th0 retina J 
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as "i th increase in the amount of light there ,·ms a corres pondinG 

increase in the nur.lber of r espons es .. IIo,,,ever, the absence of 

any difference at I25 msec bet'''een lighting fields is contr-

dictory to the results obtained by Sperling. ~IaclC",orth suggested 

that the reason lies in the fact that Sperling used a stronger 

lumina nce ( JI f't-lamberts) which mi g ht possibly produce an 

after imaeeo 

Further expe rimentation by Hnckl\t orth ,,\Tas designe d to ascertain 

the duration of the visual image by using the duration of the 

response as a n indj.cation of visual persistenceo One such exp-

erimcnt usine an exposure time of I2.5 msee, sho\ved tha t It 5 

seconds after stimulation ( a time which excluded reaction time 

estimated to be 0,7 seconds) there ,,,as a probability of' 0,87 for 

correct recall. At 2,1, seconds this probability becume 0,I2. 

" This led ::acl",-orth to rPlHark that the probability of' a correct 

r 0por 'l; dimi nished ai'tel" I .sec , and by 2,.5 seconds the rrobabilitv 

, :o..s belo'h" Ie pcr ~Cllt ( p. 6S')o " 

Anothe r cx.perimelJ.t by ~Ia.cl~,\"orth \':as ai.med at discQverine the 

effects or di~play (~llratiol1 and rate or repor'tinge In order to 

0yo.luate these cl'f'ects t,\ro response rates '\'ere u sed ( a ) .free 

readillG i.~nd (b) JJuceri reD-dingo In both casps tho s l:imul.i. ,\Tere 

dicits & ;~xposLlre duration vuriec:! :from 0, I to t, ... o SCC01Hls 'with 

Ih cli!;its in "- display set. The results revealed that the llu",lJer 

01 rcs~)onscs l;;18 directly proportiollnl to the increase in eXf-1osurc 

durat ion o This :fac-L contras ted 1vith SperlillG 1 s results ,,'hich 

dClIIonstr.:.:.teci no snch relation. }!uck,~'orl:h ' s results also ind-

rCl)Orted i..lf'tcr stimulation wIlen the l:'0Spon!:,c time was increased 

by external pacinco This led h e r to ded nce that uny aI)l)arc.~nt 
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limitati on on t h e "peed of response must be interna l . If thi " 

,,'ero true then material diff ering in recognition comploxi ty 

should reveal differences in the numb e r of' responses with 

. re l ation to exposure timeo TakinG up this point r·lack'·lorth 

designe d an e xperiment to d e termine: 
II 

( a ) the amount reported after the display ... 
when the se three kinds of material were used; 

( digits , colours and a combination of both) 

( b) the rate of reporting . both during and a fter 

the display; and ( c) the durat ion of the post -

d';'s p l a y r eport as in the previous expe rimen t. 

It also included a comparis on of let ters and 

" digits. 

( Hac]worth , I96J , p . 7J). 

The cO!lcll tions for the fi rs t e xperim ent "ere; dis p l a y luminanc c 

of J2 ft-lamberts , i nter-displ ay luminance J . 9 ft ··luillberts and 

an exposure dllrati on of I OO ms e cc The stiwuli employed \\Tere; 

( a) diGits and digits on a coloure d backGround with only digits 

to be r ecall ed , (b) plain colours and digits on colours with 

only the c olours to b e recalled , (c) all three types of stimuli 

"ere presented with the subject required to recall the st imulus 

in i ts cntirityo Th(~' pres entation rute varied from 0, I - 2 

secondsc Finally, capital lett ers were pre sented with a one 

se cond exposure duration fol l o"ed by l etters an d d i gits at a 

O,I second expo sure durut iollo 

The rosul ts of' the experiment indicated tho t; (a) there ",'Ja s a 

siGnifica11t diff Gren cG bet'H,en the J1uml)er o f diGits , colours 

and l etters reported . · IIo1."cve r, it 1-:US noted that the r e ''Ins no 

difference bet,~rccn tho rcspPc 1~ive re.s ponse timr.,s. Ha <.;kuorth, 
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thereby concluded that the reason that dicits, letters and colours 

were recalled in that order of superiority, was due to the fact 

that althouGh the duration of the visual image remained constant, 

the limiting factor was that of recognitioft, (b) there was a n 

optimal recall f a ctor such that beyond this limit an increase 

in displ a y items did not necessarily result in a n increase in 

respons e s, (c) the combined display appeared to function as a 

tlni t , this ,,,as suppo rted by the f a ct that neithe r dicit nor 

colour were favoured during recallo l-!ackworth, therefore, con-

eluded that: 

( a ) under optima l ( as oppo se d to usual) conditions, 

the duration of the visual image is two seconds . 

Gi ven this, it follm,'s that the number of items 

r eport e d in n s ing le di splay is proportional to 

the c pe r d or reporting . 

( b) ).]1 u combi.npd d i spJ.£l Y the r epo rtinrr tilDe is 

e lJ.u a l to the ~ill~le unit reportinG" time pl us the 

t ilnc ro~uirc d t o report t 11 8 l ast half o~ the last 

unit. T!lis is dtlC to tho fact t h a t tIle unit is 

r ecncnj se d as a \\tho l e and the compone n ts arc 

r cport 0 d s( 1)a ratc J.yo 

Cc) thr du ::';; :.. "t-.iol1 of' the visllal :LI:Iagc is ind ependent 

of the clis pl<:.lY luminance as \':e ll uS the ratio of 

the displ~ .. y and :f i elc1. or iut erveninG J 1l1!l i nunc e 0 

ThllS, it can be FCel1 that t hY'ough lJ c r expe r ilnuni.ati oll J }lac! .. -

, \1o rLll Jl8.S bC~ll aLl c to l:! b tabl ish L ll~ c:--:j s LC'llCC of' a ' pcr.ilJll,:)I'al 

visu~ l s t ore 8.nd t.o jJ; :.ve IIp.s.ic;nu.i. I? c1 c~rLa:i.ll V ;1 T'un:0 "Lers t o chis 

s"Lorco As u ):'{.' sulL ui' this \ \' O.!.'l..;.:. j:~aclch' orth ha.s sjJec ll.l .. l'Lcrl us to 

D. clist:illcL.i on UC':l;",eC'tl Ll i.c propcrt :i,c ':'""; or t h e- vl r.tliJ.} J .!:Ja~e Hlt (1 
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the memory imat;:c. The visual image is seen as a rapidly decaying' 

imaGe ,dIich ho Ids more inf'ormn t ion than the Memory irnCle;C which 

is conceived of as a store ' ''hich holds the uames o.f the display 

items .. Such experimentation and the conclusions dra1Hl :from it 

must inevitabl y lend telling evidence to Sperling ' A conception 

of' short term memory., 

Independently pursuing the same theme , Ilaber & Standing (I9G9) 

a l so established the existence of the VIS as well as severa l 

parameters ',hich Governed it . They achieved this by means of' an 

illusion produced either by an oscillating opaque slit or a cyclcd 

tachistol:'_'ic presentation" The subject ,"as required to report 

whether tlle ill usionary stimulus was continuous, discontinuous 

or absent. The threshold of v isual persistence and the duration 

of' the vis:..lal image 'Y'as ascertained by means 0:[' ascending and 

descendinG presentations. The authors cOilcluu.ecl. that thi s method 

revealed a visual persis -tence of' 250 msec ,,;i th "i..he tachis-Losco1)ic 

pre sentation and 3{)O msec "\\-ith the slit method. It ,\'as SUt:;Gcst c d 

that the discrepancy in the se duration times , ..:as due to the suh·-

jectivity :factor inherent in the experiment 0 Do-:h t.imes are, 

hO\'fever, similar to those obtained l)y Averbach (Averbach &. Sperlin:;, 

I9GI)"o 1,1'"itll rega rus to variables idl1ch Governed_ the visus1 sto r e, 

,it ,\';;1. 5 f'ound that reduction in luminance slightly increa sed tho 

visual l)ersistonce and that removed_ of' the nclapti:i"lG f'ield inc ·-

reas e d it by IOO mS9:c. Further eXIJcrimentation usinG the 1 ess 

subjective tachistoscopic presentation reveal.cr! that: 

" Visual persistence ,,"as found to be independent 

of stimulus durati on over a range of' lour to 200 Jllsec, 

,,'hero all tlUra"L._lolls ,\T~rc nbove r c cogni tiol1 threshold 

lor the stimulus. l)crsistencc '\\'ClS ullarfcctcd ,dlcther 
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" the stimulu:; was repeatedly presented in the 

same eye or alternated between eyes , strongly 

" suggesting that the storage is central. 

(Haber & Standing, 1969, p. L~J), 

Erikson & Steffy (1964) challenged the results of Sperling (196J) 

and Averbach ~ Sperling (1961) which indicated rapid decay of items 

in the visual store "'he n there was a d e lay in the r eport i n g time. 

Keele & Chas e (1967), ho",ever, suggested that the reason for this 

disc repancy might have been due to the fact that Eril::son & Stei'fy 

us ed a small number of items in their stimulus array thereby 

favouring chance recall. The authors also pointed out that the 

luminance u sed by Sperling was vastly different to that used by 

Erikson &: Steffy. 

11ith the above design faults in mind Keele & Chase replicated 

the study done by Erikson & Steffy. Their results demonstrated 

a monotonic decline f 'or each luminance intensity 'vith ' stimulus 

duration from 0-250 wsec. The degree of decline was i'ound to be 

grenter for the hi~h intensity luminanc e as conpared to the low 

intcns ity luminance which prod"ced the least d ecline . It was also 

found that th" J,7 ft-lambert ~rikson &: Steffy luminance also 

produced a decline thereby contradicting the results obtained by 

thcm. The outcowe of the experimcnt also lont support to the 

existence of' a visual ini'orlllation st~reo The authors remarked that: 

" The fact that there ,\'as no evillence of' acoustic 

conlllsions in the pres e nt experiment s ,uggests that 

short - term vj.sual storage is a separate SystCIO 

from thnt studied in short-term n emory experiments 

wl1ern J'etell"Lion n~ Inaterial is studied over longer 
11 

intoJ:"'vnlso 

( J~eel e '" Chase, 1967, po J85) 0 
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The arcuement put fon·mrLl by the authors to substantiate the 

above sta tem~Ilt ,·.ras as Iollo"rs: 

" Visual variables such as visual similarity 

and luminance would have their effect while the 

material is still in ·the visual storace system, 

whereas acoustic and associative variables 

would have their effect after the information . . ~ . 

is processed and is in a short-term auditory 

" store or more permenant memoryo 

( Keele & Chase, I967, p.J85). 

2.22. The Visual Image and the Hemory Trace 

In I962 j·;ack;·:0 rill remarked tIla t : 

" It seems that there are t"o different 

phenomena ,d~lich shoul d be di s tinguislled, the 

visual ir.u.lt.;"e and the memory tracE" 0 The visual 

ilJIaGe is that re:ferred to by Glanville and 

Dallcnbach as the memory a f't cr-image. It is 

supposed to be a representation of the vi sual 

pattcD1S o£ tIle st~nuJ. us, somewhe re in tIle 

visual syst0.m, ' .... hile the memory trace is a 

record or the name of' the stimulus 0 The visual 

imaGe is pnrt 01 the sensory or stimulus side, 

" the menary trace is n record of a response. 

( Hackh'orth, I962, po 5.5). 

detail the effect of still1ulus dura tion on recall 'vi tIl r eference 

to tho l.Lmitinc i'actors or parameters of the vi s ual imaGe- and 

I2 ll 'iCi"L~ "litll n vrll''i.ni;y of' stil!lUJUf; (lur<'lL i o .ll!3. The results o:f 
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the experiment with the eight digit message revealed a linear 

relation bet1.vcen the stintLllus duration and recall b'J l ow one 

second . In this instance the r e was a rapjd improvement in recall 

as the stimuL.!s duration increased to thc above fiGure . However , 

this rate of improvement dr6pped r a pidly hetween stimulu s dllrations 

of one and I,5 secon~s . It was also calculated that four diGits 

were rec a lled independent of time and that three further digits 

l","e r e adde d by the one sec o nd stimul us duration timeo The t, ... elv~ 

diGit mess a~e results were similar except that the increased 

messaGe l e n Gth slightly lowered the number of dig i ts recalled. 

j·lac;",orth concluded that both the VIS and the 5TH processes 

may b e limited by the duration of t he initial st imuills dura tiol'. 

·I t i{as SUb"Gcsted that the nature of' the VIS ",'"a s the limitinG factor 

rIue to cleca:,r , Ui:> to C, I second it a ppeared t h a t all the mat e rial 

" Til.<=> l."cad :frol:1 v~IP VIS . IIo 1.\'c ver , after 0, I second r.C'Ci.~y and i .i.lter-

This type 0:[ J :Lrili "tation ,·:as m~llif'e s t oe-t"Hee l! C, I 2.nd :four secol.l.ds 

f'or af' tcr four seCO.!lclS 'L;llf' 51'?-i procc!':s .:llJpcarcd to ctoIl~i lla tc the 

syster::lo It is J therefore J l ike J.y t h at the nr:.l:linb' process , which 

is relrltcd to the speed of readinG ~lnd recoGuition, is tl1 e In a jor 

liMit :iuL' factor in ST;.r. recall. 

F'urthcr c'xperimclltntion by }la c];J~' o rth revC'a led t h a t there was <J. 

posi t iVG corre lation bct,,, ee!l l..11e typc of J!:at l~ rial to be recalled 

(o og. , dif:,its , 1~ tters , colours and shapcso ) and the r CD.. d i l l[; 

speed , i lld:Lca tinE' the i n :f'lllencc of' t he T'ACOf;ll:i.tion vUorinbl e. '1'he 

above correlation ":as f urther sub~tantiQ tct1 and i t Has also f'oul...d 

thnt the r n1..0 of' preselltatioll and !lIC!ssac;e l C!nUth, were in t h is 

C~l S0 , ins ic:ni:fj.CL.ll.1t v arialJleso Finally , jt '.\'us clj scoycrccl tllUt 

there ,·,ras 110 cnrrcl'ltion betwcc'll the" speed or rcadil1.g· and t.he 
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exposure duration at the O,I second level. 

It, therei'ore, A.ppears that the recognition factor i.e. naming 

is the limitinc factor :for the VIS and cons e quently 5TH. 

As a resul t .of the above experimentation Hac]{,,,orth came to evolve 

an equation for predicting 5TH recall. 5he proposed that 5TH can 

be considered to have four components: ( a) reading into store ; 

(b) storing; (c) other intervening activities and (d) reportinc. 

The total process is dependent on the use of a constant quantity 

of some factor which she calls the A-factor. The total quantity 

·of A units used in thi s process was arbitarily chosen as IOO 
, 

A-units . If a is the number of A-units used by ( a) readinG into 
, , , 

store , 11 the number used by (b) above , etc. then a + b + c + 
, 

d = IOO A-units. Now , i:f M items are r e ad into store and each item 

uses a A- units, then the total amount used is }la A- units. If there 

is no intervening activity, and storage and report are called 

recall, there are IDa Ma A-units avuj.luble for r ccallo 

If each item requires s A-units for rec all, rec a ll of N of' the 

)1 items requires Ns A-units , so that reading M it elns and recallinG 

N of them gives the equation Ha+ Ns = IOOa Hhen the total mes sage 
, 

is recalled us in the liLlli ting case of the memory span, H=:f=i'l J 

, IOO 
and the equation oecomes H (a+s) = IOO or a+s = • That is, , 

11 

the total number of il-uni ts per item is the reciprocal. of the 

memory spano 

It can be see:n, therefore, that tllrough dc:tuiled experimentation 

llack1'lorth has b een able to conclusively substantiate the existence 

of a VIS and also to uAsirrn spoci£ic parameters to it, c\11.Jninatj.n~ 

in not only th8 verif'~cation o:f other work. done in tho i'icld, but 

aJ.so a clearer picture of' the details involved ·in the STN IJroc C;Ss o . 
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2,23. Erasure in the VIS 

It follows that if there is a limit on the number of items that 

the VIS can process at anyone time, that an erasure mechanism 

mus t exist in order that further r.lLI.terial entering the store may 

be processed. Other\'!ise some material would just never be processed. 

Thus, an eraSllre mechanism is necessary in order to maintain a 

steady flo", of attended mat erial. 

Averbach & Coriell (1961) investigated the nature of an erasure 

system within the VIS. The authors found that an orasure effect 

could be obtained if a circle 1."as used as a mar],er in a probe 

report exp e riment, Tl",e method "as to present a blan.1<: field, 

followed by CJ.n array of letters and then another blank field, 

The subject 1,'as required to report the letter encircled by the 

marl~ero The tir.1B at 1.;h j.ch the marl.:er '\-as presented could be varied .. 

The results 01' lhe cXi.;(~r .~ment ""'01"0 compared to tllose 01' an iclG.i.lL­

ical expcl'illt€.nt in \'l!..Li ch n. bar "las employed as a marl.;:r.::r illstl~ nu 

or a circle .. !.t ~-a5 f'ound that initially the r e call IJCri'oTmanGe 

\'.'u.s s:i.mi.lar ror both types of' :liarl:t.) T .. lIo\vcver, ,dJ.811 tho markers 

here deln.y r-! d for IUO msce the perforJ!lance when USillG a circle 

l:l['lrk0r '",-as vnstly dif'f'eron.t and produced :lll.ferior' recal l . 1:i 1.1 .1. 

delays of llIore than J~OO ll1~CC 'L11 8 pcr:for'J!larJ.ce \-.'hell usinb' a circle 

mnrker grac1u.all'y improved to the;. recall status ol)t(J..i.!tf~~ d '\\'ith 'LILe 

The <'..l1thol's E:nit;:15.nE~ct that the alJovu d.LscrC l).:.l.i"lC):~ · in recall 

ol>taincd uy the two c1iff'ercn'L .iHurkers \'.as due to t he relative 

c1l stance 01' tl!.e mnrkcrs f'roHl the:; Li1lluJ.l to ;)c r \J.cal l ccl. Tho 

bnr marke r \ ;: 1.5 J:'01"ltively rl i stall L f'rol:1 tl 10 stimulus :111d thus t110rc 

1,'<15 little challce of it c!isturbinc; the storace 01' the- Sti1l1l111Js. 
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as it closely encircled it. The circle marker ,\'as I therefore, 

more co..iJablc of producinc e rasure of' the stimlllus ill the' VIS .. 

Thus, if the delay bct,\' ccn the presentation of the array aud 

the circle marker '''as less than IOO mscc, the b"o entered the 

VIS simllltaTIcQ usly nncl Here 'store d "lith one sUIJcrimposed on the 

other . The subjec t could still read the stilllulLlS even thOUGh it 

was superimposed ":ith the circl Go The circle, in this case, did 

not produce erasure. llo"ever, ,,,h(,l1 the delay Has timed at IOO IIlsec, 

the circle erased the visual image of the stimulus thereby advorsely 

a.ff'ectint; recallo In this instance recall , .. ~as also c1if'ficul t 

because of' the small duration f'or "hieh the stimulus Has stored 

ioCo the ti!1H? Kas too short f'or the subject to rend the stimulus. 

l{ith longer delays of the circle marker, hOHever, the subject 

"'as able to read the stililU1us bc:fore erasure took placc , there by 

improving his recall pori'ormn.ncc. 

It would appear , tllere£ore , thnt tIle visual image may be lost 

eithc:r by means 01.' llatLll'al elecy ,:i, thin the VIS 01" by orDsure of' 

the initial stil~1nlus by a follo,,,inC one if' the second stimulus 

is presented ... -:ithin the natural decay time of' the i'irsto 

1,Pe have seen that: t h e amount 01 illf'ormation nvnilable from the 

VIS is n ~unction of a llUUlber of variables. lIot!cvcr s thc avail -

abilj_ty 0.[' tl1is type of' ini'ormatioll ann of' 51':-.. dDta must also La 

af':feci;ed by t hc~ rate at ,;,'hich material in the VIS Cl.ll1 be SC0-1Iner!. 

For instance, no lilatter hO'd lonG the visual imaGe persists in the 

VIS , the ultimate d c tnnilinrtllt of r e call is the speed at '\\!hich this 

i r!1<'.gn can ~c scallllcdo .. (.' 
~ " the, end product or the 

VIS proc0-55 must also be af'i'oct:cu by the SC <liIninl'; speed, The E.; call 

Sl:)cec.l must , thercf'o .rc, he vie,·.' cu. as ~ uoVCrll.i.nL· J'nctor j.n n J1lorlnl 
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of short term memory. 

Baxt (I87I) was the first to investigate scann~ng speed. He 

foll owed the stimulus exposure with a bright light or flash 

which was d es iGned to obliterate the original stimulus by means 

of eras ure. He could, therefore, control the period of visual 

persistence and in doing so det ennin e the speed at which the stimulus 

could be s canned . From his experiments Baxt concluded that one letter 

could be scanned in ten milliseconds. Impressed by these results 

Sperling (I963) replica ted the experiment and verified Baxt's 

result s . However, a felif design raults were noted in Baxtts exp­

eriment and this caused Sperling to s lightly modify the experiment. 

In the new design the scanning period was controlled by introducing 

a pre-exposure and a post-exposure field of visual noisD. There 

were also two types of presentation which differed in respect to 

their pre-exposure fields. The first employed the dark exposure 

fieJ.d a nd tIle second const.it uted visual noise. It ,,'as .l(}und th2_t 

the cl ark pre-exposure f'icld produced imI!1ediate scanning but that 

the visual noise field d e l ayed scanninG by 20 msec. lIowever, the 

rate o~ scanninG, which vas one letter per ten nliJ.liseconds , wa s 

not af'i'cctcd by the tir.lC at ,dli c11 s canning commenced 0 Spnrli.nt.; , 

therefore, concluded that the speed of sCClnning , as far as l ettc'rs 

,\\'erG concerned, ,·rts constan t o HO",rever , this s p eed only held f'or 

the ri.rst tJlrce or ~our ]ctterso It was further discovered that 

f'or exposure dllratj ons over 50 rnsec the speed of' scanning s l ov;en. 

dO"\'lno This , 'H'JS pl'oLab l y due to the transition :from the VIS process 

to that of the ST;'l. 

2.3. Conclu s ion 

Thi s part of' t he ch.::tpter has, tltr::rolorc, snbstanti2. i;cd the 

cxis tellce 01 II;) rticu J tLr cOl1:ponc n i:s IJCrtincll t to Sperling; f s 
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conception of' short term memory. SperlinG's contention that visual 

inf'orlllation may be held temporRrily in a visual inf'ormation sto re 

has shown itself' to be an expe rimentally proven f'act. Further, his 

CO:1c eption of a scanninG mechanism which selects inf.orma tion f'rom 

the VIS has n1s.0 been p roved. II01vever, not only has this chapter 

lent proof to Sperling's ·model, it has also provided inf'ormation 

regardinc the duration of' the visual pers i stence inherent in the 

VIS .. This duration assumes particular importance when recall of a 

visual stimulus is cOlnpared ~ith recall of an auditory stilIIUJ.US. 

The reason is that physica l stores snch as the VIS lIlay or lllay not 

directly inf'luence the recency ef'f'ect durins recall thereby re s ­

ulting in dif'fcrent recnl l profiles f'or the modalities under com-

parison. 

2 .. 4. Pertinent Studies 0:[' YISTi·l 

Studies · pertaininG to the prpscnt E"xperjment arc lilllitp.d by the 

precise nature of ST:,l . T-'or instance, becQ.use of the cJ"'oss-cultnrnl 

f'actor, r:d.Cttll' t3 S 01 obj~cts hari. to be used as visual stimuli 

ins t~ ad of tl1B usual Je t ter or di~ito As very few experilne llts hD,ve 

uHed s~ch stimuli it .,cant thn t f'ew WAre pertinent to the present 

exper iment 0 Th:i s fact, combined \\-:i.th the Tlrescnt type of' recall 

usect,in fact Jneant tha t ]10 studies at aJ.l ~erc dirpctly pertinent 

to the present stlldy. 

l)avio , Ho{;ers c.....: Smythe uIiLht. Le of' SOlile -.. rr-. Jut? Th~se autllors 

" invE'stiC;<:I.tf'd t11e f'uct th •. i.i: 

" ll:l.chrr rOJ ' objects or ~)j ctu.ros Lhnn for their la.bcls ( T :-(,~, p. r:ri). 

Fro!'1 t. h i~ .... l H ... Y conclu0cd t.hG t verbal co(1int.: l )C'r B( ~ cal l1lot 

~"tcCOllnt lor t!Li.s )"'C'sult :uHi thtlS the rci.lSO.!l must either bC' i.hat. 
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vividness or that the objec t s are more re a dily organised in 5TH . 

The ir hypothesis was , therefore, to compare: 

" '0' colored a nd unc o lore d sets of both 

pictures and the ir noun l abe l s. To the 

extent that ei·t her physica l vividness or 

compounding of stimulus elemen t s is 8f1'-

e ctive, recall shoul d be better for col-

ored v e rs ions o f words as well as pictureso 

To the extent that co lo r is ineffective, 

conc r et e meanine may b e the i Jnpo rtnnt 

factor. Organizational pro cess es should 

be r ef l ected in intertrial ( subjective) 

" orGanization. 

( Pavio , Rogers & Smythe, 1968 , p .:l:J7 ) . 

The result s of the expe r iment revealed ; ( a ) that the colour 

vario.ble \\·a sins iClli i'icant ( b ) that mode of' presentat ion was 

siCnirj.cant ,{ith picture superiorj.ty a nd (0 ) there was a be tte r 

primacy and recency effect with the pictures. The authors con-

eluded th,,-t: 

" ... pictures of f'amiliar objects can be 

r eadily coded and stored in memory in n. 

verbal form a nd, in addition, they ass-

ocia.tivcly aro use concrete mcnory imageS 

of the thinGS that they represent ( as 

distinguisllCcl from illlnHHii nte meIllory imaGes 

of the stimulus picture s). Hec a ll prohabilii:y 

is hiGher hccallse tl:e approp:ri:::d:e verbal 

response can be retrieved 1r0l:1 ... ithor 
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" can evoke nonverbal ima ee s as 1vell 0 0 0 

but the probability of dual coding is 

appare ntly lower than in the c ase of the 

" pictureso 

( p dvio et aI, I9 68 , p . IJ8 ) o 

Thus, a lthough the abov e exp e riment employed free r e call, one 

fact d oes emerce ,chich may be of value a nd that is that pictures 

arc r eadily recall ed probably because of an associative factoro 

This is a f ac tor '''hich could apply t o the encoding of' thc stimuli 

in the present study. 
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J. AUDITORY SHORT TERN HB~lORY 

J.I. Int roduction 

Peterson & Peterson ( 1959) were the first to discard the 

Ebbinghaus approach to memory and in doinG so set the vOGue 

for further inve stiGations which produced relatively more val-

uable information on short term merno ryo Essentially the Peterson 

eXperil:1Cnt 'vas very simple but its importance lay in the novel 

app r oach ,·;hich the authors had adopted. The aim was to examine 

the retention of aurally presented trigraJJls with increasL'..;·ly 

clel~ycd recall intervalso The resul ts sho, ... ed Ll. strikinG decrease 

in recall ~\ri tIl :LncrcasillG' delays, ( See Fig, J ) 0 

Figure J. Delayed Re call. 

(FroID Peterson & Peterson, 1959, p. 195) 
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Murdock (I96I) replicated the experiment and ootained the same 

results. E'urthc r invC'stib'atioY1S by him led hilll to assume that 

recall was a function of message lellt,;th rath~r than prf'senta-Liol1 

speed. Pollack (I9.52), llo\\"ever, fouad t.hat u fast presentation 

rate adversely ctffectcd recallo These results are directly ill 

cOlltrast , ,, it:l those obtained by Conrad ~ 11il.1e (I;',58 ) ld1.o foullrl 

that the laster the presentation rate , the morc ilJlprovcd the 

recall. As a consequence of' t .hese conf~icting results , }IacJn.;ortll 

( I964) studied the arfeets of the following four variables with 

relation to auditory sho;rt term memory; ( a) type of material; 

(b) messaGe l e n gth; (c) presentation speed and ( d) the effect of 

vocal rehearsal during p]·cscnttLtiollo She found tha"t there was 

"a significant eff'ect of type of material on recall lvith dib"its 

recalle d Detter than letters, colours and shalJes . Ecssage lellt.,;tll 

'h~as also l'ound to be siLnif'icRut and "I:!as illV2rS0.1y i)r,?portion:::tl 

to recallo Pres cntat.Loll speed intcr~ctcd ,;itll Inossagc lenGth 

su.ch that -;,.;he lonc;ur tho mes~<lb€', the less the fast prescntd .. t:io.11. 

aiclcd recall. It 1':'-15 also .fOltlld. th8.t rche u rsal served to COLIU<1.i 

deca} at 5101~ prcselltatj.on s~ccrls but did not ftlnot~on as B££­

ectj.vcly at f a st preSclltation s pcc dso!ro~cver, llot only did tIl 8 

experiment sorve to produce the aDo-.. re results, but it also 

sC'rved to thr01\ som0 lif)lt on the nature of' the auc1i tory trace 0 

This '\'::1.5 imlJortant to !'lack,\'orth as she h ad. already lJreviously 

studied 1...110 nature of tllG visual truce and a comparisoIl bctl;eeIl 

the t,.;o cO-.J.ld 110;'.' oe Lw.de c The outcome aT the COlH..i.JC.l risol1 could 

be crucial in r e lation to modalit)~ recalJ. o Thus, concernin~ tIle 

ll;:: .. "tt1:::'C 01 the auditory tra ce 511.8 cOl"lcJuded tha.t: 

" If' tlJ..c il"itervT1J ul2twcon pr2sont ~ltions and 

r(":c;::111 0:[' the J.~1St correct item at hiGh r:"Jtcs 
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repre sents the mean duration of the aud-

i tory t race, this '''ould appei'l.r to last about 

J-4 s e c onds , or twice a s long as the visual 

image (Hack"orth, I 9 6J). It is conceivable 

that it is more difficult to transfer infor­

mation to the short-term store from the aud-

" itory trace than from the visual image . 

(Eack,,'orth, I9 6/.~ , p. J02). 

Thc pertinent feature of the above conclus ion involves the 

durat ion of the auditory trace and its comparison with the visua l 

trace. It would appea r that there exists a pre-perceptual auditory 

store analogo us to . the visual pre-perceptual st~reo Ho,{ever , the 

dura tio:! of the auditory trace i s t,,,ice as long as that of the 

visual trace and. consequentl y there may be i mportant impli cations 

\~hich mi Ght arise from the facto 

J. 2 . The Preca tegori cal Acollf'tic Store 

Crossman ( I9.5S) , Crowder", Horto!> ( I969 ) and indirec t ly 

Murdock ( I967 ) all conceived of and substantiated the exist ence 

of a pre-perceptual store ope r atinG" in the auditory modality. 

Norton ( I970) termed this store the pre categorical a coustic store 

( PAS) and utilized it as an important component of his functiol1al 

model 01 rnemoryo lIe en'\risnged PAS as a store \\'hich rece ives infor­

mation f'rolll the eurs " It :Ls conceived of a s comprising three 

components; a si..ore f o r each ear a nd a binau ral storco Information 

may be drRI'ln :froJ!l nny o ne of' the stores ,'.rhilst data "hrithin the 

stoTe mny be s ub j(.~ct to overwriting and dacayo The storage time 

is estim.J.tC'u. at t 'h'O seconds , a time sillli l ar to that proposGu by 

Nnck\\T o rth but 'V<1st.ly dilf'crent f'ro:n Sl)erl inc; ' s , estimated timG'o 

Tho distiJlc'uishil,l,G f'caturc of' tILLs store , a ccord i nG to Hort on, 
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is that it i s a pre-processing store of' physical enercy. 

Some of Horton's P,\.S parameters have been substantiated by 

Crm,der (I9 69) . His investigation of PAS led him to also conclude 

that the storage time could be estimated as two seconds and that 

PAS appears to be soley of physical nature and as s uch is indep­

endent of behavioural strategies. 

Cro1"!de r & Norton (I969) envisaged PAS dB ta as being inunedia tely 

made availabl e to ' ''ha t they termed ca tecoriza tion i. e. further 

processing id~ntified with storace in STHo Ho"\,Tever, a major point 

is asserted by the a utho"rs c oncerninG" the outcome of catec:orization " 

, They state: 

" The outcome of this categorization is identical 

regardless of the oriGinal source 0:[ stimulation. 

That is , the info rmation"l content of a symhol 

011ce extracted f~oln tho preperceptunl ~nput, is 

not di~:fcr'~llt l,·:lte ll that input '-.=ns olldito ry from 

""hen i. t ,\'rl S Y.:Lsual", In th~ bro<tc1 context of' 1<:-:"11::;-

ua~e recoGnition two ]{inds of OlltCOI!IG appear to be 

neces sar: p

• On8 of' these is coded in a n articulatory 

mode a nd could (bu t need not) 19Ud directly to 

spc ccho rJ'lle other outcome o.f clttecoriz::l.tion is 

" in a :forn sllitab1e for lOllb-tcrm processinc;o 

( Crowder ~ ~iorton, I9~D, po JG6 )Q 

CrO'\\"nr-T \,.0; :~2 .L"tan , thn refo Y'(~, j 0 ill the croup propos inc nrt icul­

atol"''Y storaGe as oJ.·,poscd to aconstioc st "oraC;G in sh~)rt term rncllloryo 

Thi s as !.Jcct 0:[' ST}l aSSI1J:10,s Greater illlportance i n the discns,si ol.l 

b0.1c1·: conccrpinc; modality illt ('.:...r~ .·.ti on o 

TIoturn:Lnc: to the I:i.'::l "L lll'P. of' PAS, Cro\\locr c:. Hc rton be lieve t haI.; 

br.c ru):.c or :i Ls dtll"'u.t5 .. oJl , tlLls storr. is J.Lkcly 1..0 be u.ti l iz0d 
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by the subject durint; an auditory ST:·j task. The duration of the 

visual prro;,' 8 rceptuaJ sto re, on the other hanG, is believed to be 

so brief as to be conwaratively inconsequential to recall of a 
11 

sill:ilar visual ' task.Thus, because PAS is capable of holdinG 

inforI:1ation long enollGh to affect the immediate memory task 
11 

(Cro~der ~ Norto n, I9G9, p. 366). the theoretical serial recall 

profiles of the t,w modalities s hould reflect the influence of 

this store. The arouel!lGnt inherent in this moc.ali ty difference 

lies with tho duration and overhrritint; lcatures of' PASo Asstlminf; 

that tHO seconds is a consequential storaGe time, then recall of 

the last few serial positions should be strenGthened by this fact 

plus the fact that distortion of information due to ove:n<rit inG 

should be considerably lessened Hith reGards to the penultimate 

and ultimate se r ial positions. The visual modality, on the o ther 

hand, has no recourse to such an illfluential store a nd the r~c ency 

ef'f'ect must, t herefo re, be comparative lY ""Jcake r th.:tn that of' the 

a uditory l!lOc1alityo A comparison of the t'KO modalit ies in relation 

to visual and auditory pres entation of letters or digits is made 

in the fiGure belo" ,,'here recall errors are plottcd against serial 

positiOl1o 

ERRORS 

FiGure 4. Hodality Recall 

(Reproduce d from Cro"der & 

Horton, I9 69, p. 366) 

Visual 

Auditory 

smUAL POSITION 

Idealized serj.nl positioJl runctions for 

visual and audi.tory prescntntiono 



Evidence of the above state of affairs was provided by 

Crowder (I967) and Horton (I968, bo), In these t,w cases invest-

igation of the Suffix effect ( recall of a terminal redundant 

item) produced data which "as consistent with the proposed nature 

of PAS, It ",·as, for instance, determined that terminal serial 

positions were less error prone than middle order positions, This 

,.as attributed to the influence of PAS on the recency effect 

produced by audito ri ly presented material as described above, 

Further evidence is provided by Hurdock (I9 65) ,,,hen he attempted 

to ascertain the point at which the modality difference occurred, 

"Thus, ,,..hilst ackno,,,ledging the existence of pre perceptual stores, 

" he "anted to "determine the locus of retrieval by comparinG 

retention after auditory and visual presentation of verbal 

( ) " material p .. 206<>/0 A probe technique used paired ?-ssociates 

presented at a rate such that no processing nor rehearsal coUld 

occLtr, Hurdocl, then reasoned that if retrieval "as pure].y from 

memory then there ,wuld be no modality difference since the 

recalled materj.al ,wuld originate from the same source, If', 

hm",ver, retrieval could be made direct fraIl! a pre perceptual 

store there wouJ.d be a sign~ficant interaction or retention 

interval "ith input modality, The :r.esults of the experiment 

i~dicatcd u sic nificant differellcc in modality recall with the 

auditory modality dell:onstratinc; a stronGe:r. recency effect but 

less primacy [\"~1d a general overall recall supcriorityo Nurdock 

concluded t Jia t : 

" The implica tion of these findings ,,,ould 

seCIa to be tllUt retrieval can be either frOID 

S011Sory starn:;: or frora I1IGmoryo Certainly 

storago Co.l1 }"10t he <'1-h:L~; toricQ.l 0:'1:"" moc1al :i ty 



35 

11 11 

would not have had such a large effect. 

(Murdock, I965 , p. 2IO). 
11 

IIm,ever, as he points out, ,,,hether the modality effect is due 

to differences in storage or differences in retrieval is not 
11 

quite so easy to determine (P. 2II). Consequently he designed 

another experiment in an attempt to Bolve the problem. Ilis 

asstlr.1ption w'as that recoenition is a function of storace and as 

such any difference revealed by a recognition task is a result 

of the type of storage. Serial presentation of both modalities 

using Ol p robe technique should, therefore , result in the auditory 

modality beine; sllperior in both reeOlll and recoe;nition. Tho re s ult 

was duly ol>to.:ined and r.lurdock concluded thu t: 
11 

The resLll ts SLlGIrest, then, that the moduli ty 

effect rCIJrescnts dif£crences j,n storabe , and 

tha t these cl:i..Cf'cj"ences nre mani.i'est even Hllen 

11 

seqncllt :Lal G.ssocia tions ill"'C not requirodo 

p.8:;). 

Thr. above results lend support to the contentions of' Cro,\' (}cT 

and ~·lo:: .. ton o Because the auditory prcpC'Tccptual .store is of' D. 

duration tllUt caYJ. sibnif'icant.ly influence recall 1{hils"t the vi[:u.aJ. 

store C8iJ.1l0t do so, j,t 1; on,ld be CXjJocted that the rtuL;.:i.tory Hloc.lality 

,",onld . , 
(.~ ,. least TCYOCll u s l lj..Jcrio~:, recency e.ff'cctQ 

( I96S ) that t.he :'::'cimulus l!la terial r:1<1.y scrioLT.sly inrluenc0 the 

motlal i ty rccnJ.l r::ff'cct a s citr.cl above Q ~·rorh:inL.· ,·:i t~l ",fords and 

pictures, t.hC'j" :[,ound ;upcrior IJic.:tuJ:"c reca.llQ Th.c)" cOl1cJ.udc<t 
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word stililLllLls for as they say : 

" 00 Q ,dlcn S vieNs a picture of an object, 

h e tends to thil1~k of its llame as ,\~ell; ,-rhen 

he vie,is the name of an object, he does not 

tend to think of the picture or image of the 

" objecto 

(Kaplan et aI, I968, po 7!~) 0 

The reln ti V0. influence of 1J,:\.S, therefore, nppears to bE:' subj cct 

to certain couditionsc 

In conclusion, substantia tiol1 of l~S and definition of some of 

its p arailleters has r e vea l ed the ir.llJOrtant implieD. tions "h~hich this 

sto!:'c may hRve concerning 8.uditory presentutiono It is· interestin.;; 

to note these implications in relation to the acoustic storaGe 

school discussed be lO1,o In this case it may bc speculated that 

the reason for acoustic storaGe may involve PAS by "'8..y of voca.1 

rehearsal resultinc in i .rIlV:r.'oved recall aild thcrclJy accounting 

for visual sti~au l i beinc- stored in a coustic form as proposed by· 

SperlinGo 

30 J 0 The PI: ono!lli c :-10 de 1 

Sperling to Speelma::t (I970 ) developed 3. phonemic model of audj_tGry 

sf.n·r \V"hich '{as aimed at explaininG' the c apacity of the uQditor=,r 

store with regard to the acoust~c properties of the allditory 

stimuluso 

The basic <1SSl1mptions ulld(~rlyinb the model are that Hhell letters 

are used as auditory stilUl..i.li r t.he phonemGs cO!!lprising the acoust ic 

properties of' the letter u..rc stored i.nc.lcl)endcntly and are, thcrc~(lrc:, 

sub j ect to indep~ndent lo~:s Idd.ch ma)" subseqncntly lll<ll ;:. C :for GUC :1 .SiT~G 

from syntact.ical inf'orHlat :i ol1 presumably stored in 10nD tcrlll 

lU(;lllOry o ThesQ particul .. \r a~;Si.lllli.Jtio:dS ":e re evolved :from 0xpcrimD.ats 

on acou.stic c on.rllsa~Jil:i.ty ·Kher(~ it WTtS found that let i;erR wId. ell 
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'1ere acoustically similar (AS ) "ere more readily confuscd than 

acoustically different (AD) letters. It ,ms asswned that the AS 

letters ,,,ere placed at a disadvantage in that all such letters 

had an equivalent final phoneme ' ''hich "as acoustically constant. 

Thus, discrimination amongst the phonemes of such letters «as 

more difficult than in the case of AD letters '1here the phonemes 

«ere al«ays acoustically dissimilar. 

The model is only intended to account for gross similarities 

aJllong letters as it ,,,as created to explain the data obt ained from 

experiments on acoustic confusability using letters as the stimulus 

material. The memory store is conceived of as having N individual 

and independent phonemic stores or as Sperling and Speelman term 

them slots. Theoretically there are an infinite nWllber of these 

slots a vailable for storac;e. m lC n a letter consj.sts of t,w indep­

endently stored phonemes, it c an only be recalJ.ed i :f one or both 

of the phonemes are correctly identified or if both are correctl), 

guessed when neithe r is remembered. Further, the proba bility of 'a 

phoneme being recalled is a function of its storage recency 

because of' the decay factor. There is, therefore. exponential 

d ecay \"i th r elation to tile probability of r eca.ll and phoneme 

rccellCYo 

Rehearsal ~s viewed as n rc-introduction o~ an itel11 into the 

phonemic store, this time, if' necessary, in COlnl)J.etcd form if' 

g\lessinG of a component phoneme '-las c::tlled for. It is assullled th:tc 

rehearsal strenGthens the probability of re cal l due to t\\'O fC'.c to 1's. 

First ly, the item is now siDre d in two sets of slots and must, 

therefore, be IDore rosj.stcnt to loss. Secondly, re-introduction 

of' an item makes it the Illost rcccnt.ly introduced iteJll at that time 

and as such hus tJIC Greatest probnl)illty of being rcchllcdo 

• 



38 

Sperling Co Speelman estimated from experimental evidence that 

the capacity of' the store "as 7,5 AD letter s plus one post stimulus 

cue or 1+ , 25 AS letters , thereby substantiatinc; their above assum­

ptions concerning acoustic cOl1.fusability o 

30 4~ Conc l usion 

I t can be conc l uded, therefore , that t h e auditory modality may 

operate under the advantageous inf'luel1.ce of PAS and that this 

advantage sho:lld be hi£;hlighted in the re c ency effect o One would , 

therefore, expect therc to be a significant difference beb'ieen the 

recency effects exhibited by the auditory and visual modalities 

as concerned in the present studyo 

The phoneruic model proposed by Sperl i.nc &. Speelman dea l t only 

w ith the stora£;c of letters in STj\! and C011S8q1..~cl1tly its importance 

lie s mainly "ith the field of acoustic confusability in rolation 

to tJH.l.t type of' stiiilulus material o At the same time it ma y be 

noted. that th" authors proposed acoustic c0afL!.sability as opposed 

to articulatory confusability us suc; ~:cs ted by Cro,..,.cler &. ~!ortono 
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11. ACOUSTIC COKFUSABILITY 

II.I. Introduction 

So far the characte ristics. of' visual and au0.itory short term 

memory have been dealt "Tith. E01·:ever, although these modalities 

were discussed independently, they need not neces sarily operate 

as 811Cho In fact, it would seeJn that inteeration of the modalities 

should provide a Ulorc effective stora~e system and thus an improv0d 

recall perf'orluunceO This chapter, therefore, is concerned "'\\'ith 

modality il1teGration nnd its conseql1enceso 

4020 A Model of' VislJ.u l STH 

In pursuing the s ubject of' ViSLIUl short term memory, S.t.Jerlinc 

( l:966) developed three Lloc~e l s in 8.n att ompt to ir~corpo r~ ... te t:,1 0 

e:::.pC'ri;:wEtal data at hFUlC10 lIe describer! his first ['dId basic mo d: l 

" 

ioCo, for I/~cth scc, an ~~ult Sllbjcct cnn 

reproduce abou t l~. or 5 of.' th':! J.0tt c rs 0 The 

s i lr_l)lest model fo r the 8.ction of l~Ol)rO(~.llcinc 

visual.ly pre~ell·i.:0d letters miGht be orculLized 

into t,-!O m;:t:in CO::lpone .l.1i.s: ( 1 ) a vi.sual 1!10mory 

CO!lt a j.nj.n~ tJ1C letters ( caJ.led visual. infnr­

lTInt1011 storace ) and (2) a trall s J.u tj.on CO ln­

p011cnt$ ,~hicll C[ln t rnnFl a to u visual imaec or 

the J.rtt e rs ill·to n s8r-icG o~ nletor actions; 

l1;tLl Cly, copy:i.:nc tJ-l.e l.ettors allto 2. piece or 

IJapC':r'o 000 The 1:1mitod I::Cl!l0ry spnn o:f the 
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" proaressive deterioration - a fadina into 

iJlecj.bility - of the contents of visual 

storace. While the subject is writing, the 

contents of his visual memory are decayine; , 

so that ' ''hen he finally comes to write the 

fifth or sixth letter h is visual memory of 

" the stimulus no longer is legible. 

(SperlinG, I966, p. 6J). 

It. can b e seen that this model assumes that deterioration of 

the visual image is a variable of time. Thus, as soon as the 

stimulus impinces on the sensory rec el'tors it must immediately 

begin to decay. Consequently the strength of the stimulus trace 

and therefore, presl.mably the probability of recall, is dependent 

on the serial position . However, Sperling noted tha t the subject 

inay combat this effect by mumblinG the stimuli to himself as he 

~s ~rit inG t~P~l do\(no TIlis state of affairs l1US found to be nlost 

nlurl(ed when the subject was r0quired to wait for a spec ific tilne 

before recallinG the st imuli. Sperling comments that the subject: 

" 000 repeats (rehearses) t l1e entire lett er 

sequence several times 'l\rith a pause bet'ween 

each repi t jtion during the intervalo Then 

at the time of wri ting eRch letter he may 

" spea]( it sirnultaneouslyo 

(S perling, I966, p. 6!~). 

Obviously his firs to model does not ac.'Otlunt for this phenomena 

and conseqn ontly a further model l v[lS developed to incorporate a 

rehearsal lnGchanisnlo IIoNevcr, as this lJiechanism is to become 

crneial in ·his final model, it "I'lould be advantar;eous to diGress 

rrO!11 Sperlin~ ror n n~nlnent and i:akc a closer J.oo]e at rehonrsalG 
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1~o2Io Vocal and Sub -Vocal TIehearsnl 

TIehearsn.l may be of' a vocal or sub-voca l natureo As both methods 

have been observed it would seem that the choi c e of method is a 

personal 011e o IIo''levcr , extraneous variables may inf luence thn. 

choice of method. For instance, S perling (I9 63 ) sought to i nt erfere 

,,,ith the auditory rehearsal process by playing loud noise or speech 

into the subject 's ear whilst he '''as involved in a r ecall task. As a 

control there ",ere t i mes "fhen no interfe renc e '\\fas createdo He found 

II 

that the nwnber or l etters S report e d correctly ",as the same i n 

II 

noise anci in silence (p.23). Recall durin g speech interference 

'h~as, h (.·\.,rever , significantly Iowero It \'las also noted tl~atj in 

g.en eral, the prescnce of' auditory noise produced voca l rehearsal 

more frequently than in its absencco 1\{O factors may , therefore , 

be noted; ( a) speech interference affected recall more than noise 

interference and (b) auditory noise produced vocal rehearsal more 

frequen tly. 

The first f a ctor may be explained in ten,lS of Broadbent's (I953) 

model of atten.tioll o The noise interference \-las preswm:-tbly continuous 

and of rel a tively homOGeneous nature. Consequent ly, w-i th time, the 

interfering' strenGth may have declined according to :9roadbent ' s 

attentive propertieso Spee ch interfe rence may, llowever , produce 

differellt interference effccts o Spe ech is strllctllred GJld carries 

more inlorma.tion th3.I1 pure noise and consequently may arouse 

atten-Lion more so than noiseo Further , speech inco r poro..tes a 

large variety of acoustic sic;nals ,,,hich, after Broadbent , lioulcl 

c onstitute a g reater interferellce factor than hOIlloc;cneolls ncd.seo 

The second factor illuminates th(~ rehearsal process and its 

auditory naturc" The f'irst l)rest.ullptioll is th;lt S rehearses ill 

ordC'r to better his chances or recallo This he may do by ll1(,;ttns 
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of silent inner speech. The second presumption i s that in the 

presence o.f competing stimuli ioeo, interi'erence, the role 0:[' 

rehearsal may be defeated as the subject can no longer fully 

attend to his inner silent speech. lIe must, therefore, vocalize 

the rehearsal process in order to affect it more prominence and 

thereby increase its effectiveness. Hurray (I965) found that the 

advantage of vocal rehearsal is negated unless the volwlle of 

vocalization is sufficient to . overcome the volulne of interrerence o 

Thus, in extraneous circuDlstances vocal rehearsal may prove to be 

n ecessary and in fact more effective than sub-vocal rehearsal. 

Turning to the situation in Khich normal circulnstances prevail , 

' .... e finel that the issue has not been settled b ecause experimental 

data has (Siven rise to several contradictions. Corballis (I969) 

remarked : 

" The question arises as to ,\~hethcr overt rehen];sal 

is lil~e ly to (li£1er in any i;~lpo rt3.l1t ,\'ey from covert 

or silent :::-ehearsal o There is certainly ccmpcllinL' 

evidence that l.'chcarsal oi' verbal items is verbal 

(Conrud, I9G4; Spcrlin~, I?6J), so there seClns no 

reil-son 'v,-11y it should not be sl)oi~en Blond r ather 

tllnn si]. cntl)~ cIJldcect , subjects oftCll ~o rcJ1Purse 

" c1udibly eyen \ ':]1~11 not instructed. to do so 0 

(Corbr,lUs, I96~', p.l,:,I). 

" " - - ( " ' I) ~I) leterson 6~ j/ci:crson J.. .... ./.. , in fact , f'ound that vocal rehcClr3al 

1\'as more c.r.rf'ct::i.ve than sub-vocal :rehe' .. rsalo Hurr;:;.).· . ( 196(; ) 0..180 

foun d that y()c<..~lizat. l on i'ac il :it:ttcrJ ree n.llo Corbnll:if;9 howc 'vpr , 

'"" " 'l] ·j",, ·1 ·inl'\ ]·I' ll"'l.· r~(l )"~("' l ] J \'11rr' .~",.. ( T :')h~~ ., ..... . 1!'i~1 "" " . ..... .. .... , ... ~ .... .. .. , L'- , . ,,; , ..... .. . Q ... . .... .J . _/ ." ...... . W ' . . . ...... , 
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off0re d in t0rms of PAS, h01<ever, Crowder /:; Norton (I969) claim 

that evidence' is only circuJllstanti.81 o They s UGGest that improvell 

recall may ue due to lcinesthetic .feedbacko In b"cneral, 1101\leVo1" , 

it ",ould appear that vocali"ution enhances r ecall to a greater 

extent than sub-vocalizntiono 

ITintzman ( I967 ) disputes the i'act that vocaJ.ization is a key 

i'actor, !Ie , l ike Cro"der Co ;·lorton, su;;ges ts tIla t kines tIletic 

:feodback is the prominent fac ·tor in rehco.rs al o His hypo the.s is j s 

tha t sub-voc;-tl r ehearsal 000 

II 

'" l)roduces smull IlIovements und tensions in the 

vocal D.pparatus 0 This act i vity in t~lrll t procluces 

]cil1csthetic feedbac], und it is this :feedbac]" a 

secondary stimulus trace , ,·,Thich is J~loI1itored for 

II 

retrieval purI>oses 0 

( l:intzman, 1967 , 10, 3:;:2 ) , 

Thu~, us l OilG as 1 ~ j . ncstl1etj.c :feedbac!z occurs the wcnlory truce wi].]. 

incrcl:!. se in strcl1L;th a However , J-~in0.sthetic leeduCt c).: l!1ust be ill-

extricnbly ent1: ine cl \\-i th vocal and suL ..... vocal rehciJ..l'sn.lo Conscc.pJcntl'y 

it "ould appear to be very difficult indeed to scvurate the eCfccts 

or kinesthetic :f.eecllx.lck anel vocalizu,tiOl1 a Hintzman clc.limed , 

thonG'll, that h is prC".TiollS study ( lIintzHlun , I96.3) did just thata 

II 11 

lIe :foul1rl that lond .dl ite noise diu. not act to the (Ic-trimcnt or 

rec2110 IIe cOllclude(l, thercf'ore, that rehears2.1 "h~as not by mp.<tllS 

of vocali~ai.,ioJ! as the noise ,,,-of.J.ld have inter:Lcrrcd ' \'ith the 

auditory trace <.lllU procluccd in:lcrior recalla Hurray ( I96S ), 

ho,\:cver, :round thu.t noise produced inferior recall unless vocal 

rchOttrSi.LJ. , \' a5 a:rrordcd more pro::lincncc 0 Sl)crling (1963) i'o und 

that noise had a te l! r.:lc.l.nc~/ to produce vocal roh0<lr'sal a This l1;u st 

be contratlictory to IIintzm':"lTl t s hypothe sis 0 Thus, ev i dence appears 
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to be against Hintzman's claims. 

It can be concl.uded, therefore, that sub-vocal and vocal 

rehearsal are at least two mechanisms which serve to strengthen 

the memory trace. However, whether they do so by means of kin­

esthetic feedback or by the auditory properties of vocalization, 

is a matter of debate. 

4.22 Patterns of Rehearsal 

Corballis (I969) conducted an experiment in which eight digits 

were presented visually and in series. Four of the subjects were 

allowed to recall freely and siX" had to recall serially. Analysis 

of the results indicated that there were basically two ways in 

which data could be rehearsed. These were grouping and cumulative 

rehearsal. There appeared, however, to be no statistical difference 

in recall between the two methods. 

Grouping is a strategy whereby incoming data is divided into 

groups and rehearsal is of the groups themselves instead of 

individual items. One of the reasons as to why this should stren­

gthen recall is prcvided by iHcklegren (I9 64). He as sumes that: 

" 0.0 rehearsal of two ~tems in close succession 

strengthens the association between them. It is 

the rehearsal of an item that takes time. There-

fore, the more associations that are strengthened 

for each it e~ rehe a rs e d , the better. Whe n one re-

hearses a g roup of n i t ems he strengthe n s n-I di­

rect forward as s oci a.tions (an d perhaps (n (n-I) /2) 

- (n-I) remote forward a s s ociations). If no other 

factor were ope r a tive t hi s would imply that the 

larger the rehears a l group t h e better becaus e the 

r at io of s t re ngt h ene d direct (and remot e ) a ssociations 
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to rehearsed items becomes progressively more 

favourable with increasing size of rehearsal 

group. This explains why grouping in 3's is 
. It 

superior to grouping in 2's or I's. 

(Wicklegren, I964, p. 4I7). 

However, experiments have shown that this principle only operates 

as far as groups of three, after this larger groups produce in-

ferior recall. Wicklegren suggests that this decrement in recall 

may be due to the fact that the subject does not have the time 

to rehearse large groups before the next item is presented. Thus, 

presentation speed could be a factor in determin;i,ng the size of the 

rehearsal group. If the presentation speed is SlO1' the size of 

the rehearsal group must necessarily diminish accordingly. Simil-

arly the size of the group may increase with increase in presen-

tat ion speed. 

Another factor \-!hich may determine the effective size of the 

rehearsal group concerns serial order cues. ificklegren presumes 

that: 
i, 

ooe rehearsing in groups introduces two sets 

of serial ordering cues the first set corr-

esponding to groups and the second set corr-

" esponding to positions , ... ithin a group., 

(Wicklegren, I964. p. 4I8). 

In e ach se t , t herefore, there ax's three s e rial order cues; begin-' 

ning, middle and end. Thus, if there are three items ill a group 

the above cues may opera te at an optimal level of effectiveness 

b u t given more items in the group there is likely to be a 

greater p r obability of within group position error. The same 

must, of course, apply to a series of e;roups. The general role 
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of grouping, therefore, appears to be that of providing serial 

cues in order to facilitate recall. 

Cumulative rehearsal is a strategy whereby the previous items 

are rehearsed each time a new item is presented, together with 

the new item. Thus, time once again may determine the effectiveness 

of the strategy. At the slow rate the subject may have time to 

rehearse but at the fast rate it becomes increasingly more diff-

icult. In Corballis's (1969) ' study only one of the six subjects 

rehearsing cumulatively, was able to rehearse fast enough to 

account for the entire presentation list. "hat happens when the 

pres e ntation speed catches up with the time taken to rehearse a 

particular nUmber of items, is that the subject tends to neglect 

new items and on realizing this, drops his rehearsal in order to 

attend to further items thereby creating a ne,-, rehearsal unit. 

In fact Corballis (1966) conducted an experiment to investigate 

the t ime variable a~d the effect it had on recall. He employed 

two time conditions I in condition D the inter-digit intervals 

were initially long and gradually decreased and in condition I 

the opposite occurred. He assumed that by the nature of cumulat ive 

rehearsal ( CR ), c ondition I would yield a b etter recall score 

because it was more condusive to CR strategy. This, in fact, was 

found to be the case. 

Wi th regards to the purpose of CR, Corball.is put fo rward an 

explana tion similar to that of 'Vicklegren. He stated that: 
It 

Cumulative rehearsal probably serves to est-
11 'f 

ablish subjective organization (Sanders,I96I; 

Tulving, 1962, 1964) r athe r than to strengthen 
It 

the traces of individual items . 

(Corballis, 1969 , p. 47). 
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However, it appears that this strategy is dependent on pres­

entation moda~ity. Corballis (I966) found that subjects do not 

necessarily employ the strategy when presentation is auditory. 

CR is, therefore, estab~ished as one possible strategy of re-

hearsal especia~~y when presentation is visua~ but its effect-

iveness is determined by the presentation speed. 

Grouping and CR, then, are at least two rehearsal strategies 

which may be emp~oyed by a subject when asked to reca~l a series 

of items. The purpose in employing these strategies seems, as 

Brown (I958) states, to reduce the memory load. This is done 

by providing a more benificial organization of the information 

by means of serial cues. 

As far as acoustic confusability is concerned, these rehearsa~ 

strategies point to the fact that rehearsa~ is of an auditory 

nature (no matter whether presentation is visual). 

4.23 Acoustic Confusability 

Having brief~y discussed the nature of rehearsal, we may D.O\j 

return to Sper~ing's model of visual STH. Sper~ing noted that 

his first model did not account for the phenomena of rehearsal 

and consequently a major modification had to be made. He, the re·· 

fore, describe s his s econd model in the fo~~owing way: 
II 
Acco r ding to Model 2, stimulus letters first 

are r e tained in visual storage. They are reh-

earsed t one at a time (ioeo. converted from 

a visua l to an auditory form), and then rem-

e mbe r ed in a uditory storage. Subsequently 

they may be r ehearsed again and again as 1'e-

quire d until they are vlJci tten down. The limits 

on p erformance may arise eithe r Erom 
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" the limited duration visual storage (so that 

some letters decay before they can be rehearsed) 

or from the limited capacity of the rehearsal-

auditory storage loop, depe nding on the stim-

" ulating conditions. 

(Sperling, I966,p. 66). 

Sperling's objection to this model 'wa s the slow rehearsa l speed at 

which it must neces sarily perform. Experimentation had r e v ealed a 

significantly fast e r spe e d of r e h earsal . Cons e quently the third 

a nd fina l model aime d at accoun ting for a compe t e nt r e h earsal 

speed. 

o---f----t>I V I S 

F i gur e 5. Spe:r.l .ing ' s Hod e l 

(Re pro duced fr om Spe rling, I9 69, 

p . 65 ) 

T 

HODEL J. 

So u 1'-\ D 

~':~I-rfil{ 

i---t{><J ~ r: 1'" 1" f.:K~ 

VIS= Visual Information Store, rr Buf':fer= Recognition Bul'f er, 

AIS= Auditory InlOn,l<l tion Store, T= Trans 1a tor. 

The scan-rehearsal pro c ess "'hich was previously handled by a single 

unit is no'" divided into t h ree components in a n a t tempt to inc rease 

the rat e at whi c h information is processed . These tl1J'ce components 



are the scan, recognition buffer and rehearsal units. The scan 

component, which has a limited capacity, works in conjunction 

with the recognition buffer which converts information into a 
It I' 
program of moto r instructions which is then stored. It is this 

feature that increases the speed at which information can be 

dealt with, for such programs are presumed to be quick to set up 

and a number of them may be run at the same time. Rehearsal is 

then conducted by the rehearsal component with the use of the 

recognition buffer programs. The rehearsal material is stored 

temporarily in auditory form after rehearsal and may then be 

scanned and converted into motor instructions by the recognition 

buffer thereby creating a rehearsal loop. This loop may function 

until such time as the response is called for. 

Thus, the basic f eatures of the previous model are still adhered 

to, the only difference being the adapt ions necessary. to improve 

the speed of rehearsal. 

The above then, is Sperling's model for visual short term 

memory. But in proving that visual material may be stored aud-

itorily, Sperling came accross the phenomena of acoustic confus -

ability whi ch is the concern of t he present chapter. He remarked 

that: 

" The e xistence o f audito ry memory in visual 

r eproduction t asks also may be inferre d from 

the de',;e rieration in performance which occurs 

when the stimulus letters sound alike (B,C,D, 

etc.). We have studied a large variety of : tasks 

in which st i muli ,,,ere presented visually or 

auditorily and found almost the same rule to 

apply to both modalities of presentation . 
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" When the memory load is small (about 2.5 

letters in an auditory task, J letters in a 

visual task) it makes little difference to 

performance whether the stimulus letters 

sound alike or sound different. Additional 

letters beyond the minimal number are re­

membered only about half as well when they 

" sound alike as when they sound different. 

(Sperling, I966, p. 65). 

Sperl ing' s suggestion, therefore, is that stimuli 'vi th similar 

sounding names are susceptible to acoustic confusion because, 

no matter in which modality the stimuli are presented; they are 

stored temporarily in acoustic form as proposed by his model. Two 

facts have, therefore, to be proved; (a) that stimuli are, in fact, 

temporarily stored in acoustic form and (b) that acoustic con-

fusion may occur. 

4.24 Evidence of Acoustic Storage 

In I957 Blair conducted an investigation into the visual memory 

of deaf as opposed to hearing children. He hypothesized that: 

" ••• the visual memory of children severely 

deaf from early life would di:ffer from that 

of children with normal ·hearing experience. 

In other "ords it " as propos ed that a severe 

deprivation in one sensory avenue such as 

hearing, might i nfluence the effectiveness 

of another sensory avenue such as visiono 

This do es not mean visual acuity as we think 

of it, but rather the mental activity which 

is stimulated by the act of seej.ng in this 
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It 
instance, the memory for certain information 

" presented visually. 

(Blair, I957, p. 255). 

The results of the experiment indicated that there was a diff-

erence in the visual memory of the two groups but that the dir-

ection of difference depended on the type of memory, task, Blair 

argued that the superiority of the deaf in the Knox Cube, Memory 

for designs and Object location tasks, could be attributed to the 

" H fact that these tests involved a visual perception act • On the 

other hand the memory span tests involved mental abstraction 

which could be more easily organized "ith the aid of vocalization 

which was denied the deaf and thereby led to their inferior per-

formance, The suggestion is, therefore, that the visual material 

"as stored and reh'earsed auditorily, Blair's suggestion that the 

necessity to handle the visual information in auditory form is 

that it facilitates the organization of the material thereby 

reducing the memury load and thus increasing the probability of 

recall. This idea is supported by Glanzer & Clark (I96J) who 

investigated perceptual organization, They found that a verbal 

description was necessary , to recall visually presented line 

drawings, In fact as the stimulus became increasingly complicated 

so the necessary verbal description increased in length. From 

this they developed their verbal ' loop hypothesis '''hich states 

that: 

" . , , lJ.n S car rying out a perceptual task 

t ranslates the input -information into ,,,ords, 

stores these words, and then uses them as 

the basis of ,his final response, ,., The 

h ypothesis implies that the extent of the 
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II 

S's covert verbalization (or translation) 

for a given stimulus-object is critical in 

determining the effeciency of his performance. 

For example, if the S uses a long verbalization 

for a given object, then a short exposure of 

the object "ill not permit the S to complete 

the translation. His final response is there-

fore likely to be incorrect. Since accuracy 

of performance with respect to an object often 
tt II t1 

is used to define its organization or sim-
II 

plicity , the verbal-loop hypothesis offers a 

basis for reinterpretation and reanalyzing 

" II " perceptual organization • 

(Glanzer & Clark, I963, p.62I). 

Thus, "e once again have the suggestion that visual material 

may be processed auditorily. 

Cohen & Granstrom (I966) attempted to provide experimental 

evidence for the above hypothesis. From their results they con-

cluded that: 
II 
The positive correlation found between the 

ability to memorize and the ability to describe 

(verbalize) s upports the view tha t verbalization 

plays an important p a rt in memorizing so-callEid 

conv entional figures, so that the Verbal Loop 

hypothesis r e ceives experiment al support , as an 

ac'tual memory mechanism rathe r than just a 
II 

metho d for qu a ntifying the fibures. 

(Cohen & Granstrom, I966. p . 383). 

Independ ent studie s have, therefore, pointed ,to the fact tha t 
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Sperling's conception of visual short term memory may be correct. 

4.25 Evidence of Acoustic Confusability 

The critical experiment for Sperling's above conception would 

be one '"lhich could nemonstrate that visually presented stimuli 

with similar acoustic properties would have significantly in­

ferior recall as opposed to stimuli with dissimilar acoustic 

properties. Such an experiment would leill tW"O birds with one 

stone as it would prove acoustic storage and the fact that ac-

oustic confusability could occur. This is in fact ,,,hat Conrad did. 

Conrad ( I963) investigated Spe~ling's t.heory by visually pre­

senting l e tt e rs that had high in-group confusability and 1m" 

between-group confusability. The letters used were; B, C, T, V 

and F, M, N, S, X. Thes e letters were photographed frame by frame 

on a I 6mm f i lm such that each l e tter was presented for 0,75 sec­

onds with a negligible time lapse b etween presenta tio"n items . 

The sante l etters were also us e d in a separate experiment in 

which they "ere presented audi torilyo The results indica ted that I 

" ••• the se l ection of these ten letters was 

suitable in that confus ions are re lativeJ.y 

high within the t",o groups BCPTV and FHNSX 

and relatively low b etw"een them ,,,heth er 

" presentation was visual or acoustic . 

(C onr ad, I963. po 77) . 

A further analys i s of the results revealed that the conf"usions 

were not random but that errors vlere made by subst"ituting l etters 

'''hich sounded like the correct letter. Conrad concluded that 

" the memory trace, in this kind of situation, has an acoustic or 

verbal basis is at l east convenient ( p o 83) 0 
" 

Conrad's critical experiment, therefore, lends considerable 
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support to Sperling's theory. 

Furt her experimentation by Conrad sUbstantiated his initial re­

sults and lent further support to Sperling. Conrad (1964) hy­

pothesized thoc: 
II 

• •• if letters which are acoustically con-

fusing are more likely to be confused in 

memory, then sequences drawn from acoustic­

ally homogeneous vocabularies would be more 

difficult to recall than those drawn from 

yocabularies which were acoustically hetro-

geneous . It \,'as suggested that the acoustic 

nature of the vocabulary might in fact be a 

more important variable in determing memory 

span than the size of the vocabulary from 
II 

which the sequences \\Tere drawn. 

(Conrad & Hull, 1964, p. 429). 

To test this hypothesis Conrad used four vocabularies of two . 

sizes each of ,.,hich \\Tas divided into t,,,o subsets. The vocabularies 

(a) J, K and N. 

(b) C, D, F , H, L, N, Q, Y and Z. 

(c) F, S and x. 

(d) B, C, D, G, M, N, P , T and V. 

These v ocabularie s "t"rere then presented visually by means of a 

16= film a t a rate of 80 letters p e r minutc. The results ind-

ica ted that: 
11 

•• • the Dleans of t he t,·[O J l etter and of t.he 

two 9 letter vocabularies are s ignificant.ly 

different at better than the o.oor l eve l. So 

that, ,.,ith vocabul ary size ( informat ion 
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" per item) constant, memory span is affected 

by the probability of acoustic confusion with-

in the vocabulary set. Indeed vocabulary size 

might seem to be irrelevant, since vocabulary 

2 (b) 

3 (c) 

is 

(p 

significantly b e tter than vocabulary 

." 
O.OOI). 

(Conrad & Hull, I964, p. 430). 

Thus , one can say that it has been definitely determined that 

visua lly presented material may be stored in acoustic form and 

as such may give rise to acoustic confusability. 

Baddeley (I968), who was also of the acoustic school, "ent on 

to determine the ;location of acoustic confusability. In all three 

locations were investigated; input, storage and retrieval. The 

storage location was the first to be ruled out as there was 

found to· be no difference in the rate of forgetting between ac­

oustica lly similar and control sequences. If it did occur at this 

point one "lOuld expect the acoustically similar sequences to be 

forgo tten more rapidly than the control sequences. Consequently 

the j.nput and retrieval locations were observed more closely. 

Two hypothesis were made concerning the input location; (a) that 

the input can be described in terms of sensory traces which 

would be similar for acoust ically similar items and would thus 

be difficult to discriminate and (b) the input storage encodes 

raw data for processing in STH. This input has a limited capacity 

and thus acoustically similar items "/hich are difficult to dis·­

criminate may overload the channel to th.e detriment of STM. It 

was, the refore , rea s oned that if acoustically similar and control 

sequences were presented together with noise then both systems 

would suffor. However, it w·as i'ound that noise did not produce 

the required result as increase in noise did not predict decre a se 



in recall. Thus, the only location left was that of retrieval. 

Again t\10 hypothesis were genera ted. The first concerned ,'ick-

legren's (I9 65) phonemic association hypothesis which proposes 

association as a strategy \1hich strengthe ns recall. However, as 

acoustically similar it ems have phonemic s imilarities this str-

ategy ma y produce a de t erioration in reca ll. The s e cond hypothesis 

II " 
descri bes r e trieval in terms of a treasure hunt. Thus, the 

more simila r t h e items to b e retrieved, the more difficult dis -

crimina tion amon gst ~uch it e ms b e comes the r e by r e sulting in more 

reca ll errors \1i th acou stically similar items. Re sults indica ted 

tha t e rrors occurre d on and not f o llowing acoustica lly simila r 

items a s the assoc i ative theory would pre dic t. Thus , Baddeley 

ten tat i ve ly c oncluded that acou stic confu sion arose during r e call 

and could be a ttribut ed to the tre asure hunt effect . 

Hint zman (I965 ) hm,eve r, having n oted Con r a d's vork wonde r e d 

whe the r: 

" It i s p ossible to infe r t he part i cula r coding 

stra t egies a n S h a s empl oye d from t he errors he 

mak es i n recall (and also t o s ome e x tent from 

v erb a l reports a t the end of a n experim'ental 

ses sion). This t e chnique vJas u sed in the pres-

ent study t o d etermin e ( a ) to what degree aura l 

c oding is ev j dent when another means of co d ing 

i s ava:Llable, a n d ( b) whethe r l oud random (1ihite ) 

no i se during presentat i on and r ecall c a n interfe r e 

\1ith 5TH and thus force S t o abandon aural coding 

" for a non-aural c l assificat ion strategy. 

( Hintzman, I965, p. I 6I) 0 

Hintzman's lll"thod '''as to present a randomly o rdered sequence of 

four 1.etters and four digits from a ten letter/digit v ocabulary. 
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Presentation was singly and at a one second rate. The vocabulary 

was as follows; 2, J. 5. 6 and 8; Q. T, Y, X and H. Thus, each 

digit had a corresponding acoustically similar letter. At the 

same time it was a serial orde r memory task. The results indicated 

that: 

" ••• when S's have an opportunity they will code 

in several ways. In the present case aural coding 

is v e ry evident, but classificatory coding also 

shows up strongly. How classification coding could 

be attempted i s illustrated in one S's report that 

11 " 
he h ad tried to make mathematical formulas out 

of the s equences. This S made f ew aural confusions. 

Thus, it appears that the types of e rrors made de-

pends in part upon the particular coding st rategy 

S adopts. Most S's made both aural and class ification 
11 

errors 1fith high frequency. 

(Hintzman , I965, p. I62). 

However, closer analysis of his recall confus ions led him to 

suggest that: 
II 11 II II tt 

••• ,,[hat have b een c a ll ed aural or auditory 

confusions a re really kinesthetic confusions , 

arising from similar muscular feedback patterns 

produ ced by sub- vocal r ehear sal. Since the maj-

ority of acousti~ally similar items are a l so 

articulat.ionally similar, virtually ·a ll the data 

sh01<ing acoustic confusions in STH can be a cc-

" ounted for by a kinesthetic feedback hypothesis. 

(Hintzrnan, I965 . p. I62). 

Hintzman, therefore, bas ically believes in the acoustic conversion 

principle but differs as to the point of confusion. In ( I967) he 
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designed an experiment to challenge Conrad's interpretation of 

the matter. He stipulated that there were two ways in which the 

acoustic confusion phenomena could be interpreted and that this 

experiment ''las an attempt to discriminate between them. He stated 

the h'lo interpretations as follows: 

" The first, the auditory image hypothesis, is 

that presentation of the visual image immed­

iately brings to mind an associated image of 

the corresponding auditory stimulus. This image 

~ades out much like the trace of an auditory 

stimulus and produces effects similar to those 

found in audition when the signal-to-noise ratio 

is Im'lered namely confusions among acoustically 

" similar itemso 

(Hintzman, ]:967. p. JI2). 

On the other hand, Hintzman' s point of view is that: 

" ••• the S subvocally pronounces or names the 

visual stimulus and produc es small movements 

and tensions in the vocal apparatus. This activity, 

in turn, produces kinesthetic feedback and it 

is this feedback, a secondary stimulus trace, 

" which is monitored for retrieval purposes. 

( Hintzman, I967, p. JI2). 

Thus, the kinesthetic feedback hypothesis predicts that recall 

confusions ,,,ill arise when presentation items have similar places 

of articulation. 

These then, '''ere the two approaches which Hintzman attempted to 

discriminate betveen. In order to do so he made use of consonants with 

and , ,dthout similar places of articulation, thus creating a crucial 
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experiment, The results indicated that; (a) S's were confusing 

consonants with similar places of articulation and (b) place of 

articulation contributed to errors, not as a discrete variable, 

but as one graded similarity ordered from front to middle to 

back. Consequently, Hintzman claimed that his feedback hypothesis 

was the correct interpretation of the confusability phenomena. 

However, Sales, Haber and Cole (I969) fow"d that blocking of 

gross articulatory movement had no effect on the pattern of 

errors . It was, therefore, assumed that articulation had no 

effect on encoding and that conseque ntly articulatory movements 

are not necessary in short-term !:,emory tasks 0 The authors in 

fact conclude d that recall might be based on an auditory image. 

However, they pointed out that articulation and acoustics are 

so inte~.oven that both may be involved in encoding. 

Crm<lder & Morton (I969), on the o t her hand , contend that en­

coding of both visual and auditory information is of an artic­

ulatory n a ture the reby lending support to Hintzman. The authors 

also add that due to the relatively extensive duration of PAS, 

it mus t be unlikely that confusions are due to misinterpretation 

at input and are, therefore, more likely to be a function of 

storage and output. 

However, Sperling (Sperl ing & Speelman, I970) suggested that 

whilst there is no specif ic evidence to oppose a muscular memory, 

there are reasons to doubt its exi.stence 0 It is contended that 

Hintzman's model would suppose a separate memory store which 

must consequently result in improved recall because; ( a ) the 

memory trace would be strengthened by virtue of' the fact that 

the muscular store "lDuld s upplement the STH store and wou.ld 

a l s o be possibly affected by different interference variables 
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and (b) if material could be stored in another memory store 

this would result in the original storage space in auditory 

STMbeing freed of the original material and then possibly used 

by material which supplemented or strengthened the original 

material. Sperling, however, found the opposite to be the case 

i.e., (a) that rehearsal reduces memory capacity and (b) as a 

result both rehearsed and unrehearsed items must be stored in 

the same auditory store. He further discovered that capacity 

deficits are independent of presentation rate and therefore of 

rehearsal. Thus, in this respect as acoustic similarity impairs 

both rehearsed and unrehearsed items, then they must ·come from 

the same store. 

Sperling concluded, therefore, that although there may be motor 

similarities as with acoustic similarities, experimentation 

pointed to the fact that it is sufficient to designate an acoustic 

store with acoustic properties and as such there is little ev­

idence or reason to attribute other factors to this store. 

4.3 CONCLUSION 

The most important feature of the above discussion has been 

Sperling's model and the evidence related to it. The critical 

principle of this model entails the conversion of visual stimuli 

into acoustic form during the storage process. At first a spec­

ulation, this principle was later substantiated by the work of' 

Conrad. H01,rever, Hintzman claims that his experimental evidence 

points to ·bhe fact that material is encoded in articulatory 

form rather than acoustic form and h as been supported in this 

by Cro\ider & Norton. Sperling, however, has disputed the exis­

tence of an articulatory storage system. Thus, the issue is still 

under debate, but for the purposes of the prese.nt study the views 
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of Sperling and the supporting evidence of Conrad will be adhered 

to. 

Literature has also been reviewed which is pertinent to the 

rehearsal and organizational strategies which are found to inf­

luence recall performance as these are basic principles and it 

is such principles that the present study will attempt to verify 

within a cross-cultural setting. 
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5. EIDETIC IMAGERY 

5,I Introduction 

th The early 20 Century heralded the discovery of eidetic imag-

ery, a subject which was subsequently vigorously pursued espec-

ially by the German psychologists, The Harburg Institute headed 

by Jaensch became one of the major research centres, Opening 
tt II 

up not only a new field of research, but also a new scientific 

experimental approach to Psychology, the subject aroused consid-

erable jnterest which was eventually to spread throughout Europe 

and the United States, In an endeavour to account for the phen-

omena a two prong attack was instituted; the study of eidetic 

imagery (EI) per se comprised one prong "hilst the study of the 

individual who possessed this form of imagery comprised the other, 

The ene rgy with which the subj ect "as pursued is reflected in 

the follo,ving quote I 
11 
Perhaps 200 empirical, semi-empirical and 

clinical studies, mostly German, have been 

made of this phenomena, although by I925 

as many were being done in this country as 

abroad, Kluever has been the major reviewer 

of this "lork, with extensive revie1\rs in 

I928, I 9 3I and I932, whilst Jacnsch has be en 

the primary systemizer, as a represelltative 

of the Harbur g School , with a ma jor book in 

" I925 and another in I930, 

. (Haber & Habe r, I964, p, 350), 

HO\iever . by the thirties the subject had absorbed the enerGY 

"lith which it had been attacked and consequently interest bega n 



to l~ane, As the above authors stated: 

" By I937, however, interest and research, as 

judged by publications, had nearly ended, with 

only I2 papers listed in Psychological Abstracts 

" during the past 25 years. 

I 
(Haber & Haber, I964, p. 35I). 

The issue, however, was never fully resolved and many of the 

problems raised continue to be debated to this day. 

5,2 Eidetic Imagery Defined 

Haber & Haber (1964) defined eidetic imagery as a visu<"l image 

" persisting after stimula tj.on, relatively ac<)ura te in detail, 

" colored positively and capable of being scalli"ed (po 350). Kl-

uver (1928) quoted Herwig as having stated: 

" The eidetic image is a subjective visual phen-

omena which is found in a large number of young 

people, but much less frequently in adults, If, 

for instance a person with eidetic imagery is 

asked to look attentively at an object - regard-

less of ":hether it be of two or three dimensions 

- this person sees the object again either when 

he closes his eyes or J.ooks at a ground which 

" serves as a background for the image. 

(Kluver, I928, p, 69). 

Jaensch described eidetic imagery as images which: 

" .,' take up an intermediate position between 

sensations and ima ges, Like ordinary physiol-

ogical after- images, they are always seen in 

the .literal sense. They have this property of 

necessity under all conditions and share it 
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exhibit the properties of images (Vorstellungen). 

In those cases in 1<hich the imagination has little 

influence, they are mere ly modified after-images, 

deviating from the nonn in a definite way, and 

when that influence is nearly, or completely zero, 

we can look upon them as slightly intensified 

after-images. In the other limiting case, when 

the influence of the imagina tion is at its max­

imum, the y are ideas tha t, like after-images, are 

pr.oj e cted outward and lite r a lly see n ••• the sli­

ghtly int ens ified a fter-image and the p rojected, 

literally visible , memory i mage are the limiting 

c a ses b e t ,,,e e n \1hich the memo r y image a nd eide tic 

" inlag es lie Q 

(Jaen s ch, I9JO, P .J6 ) 

It c an b e s a i.d. therei'ore. that the e idet ic ima ge is cha r a c-· 

terised b y the f ollowing basic f eatures : 

( a ) its persis t ence a f ter initial s t imul a tion. 

(b) the fa c t t h a t it i s l iterally se en. 

( c ) it i s as d etaile d as the original st imulus. 

( d ) its nat ure i s such that on an image c ontinuum 

it l i es between the after-image and the memo ry 

image 0 

( e ) i t is Illost commonly found amongst chil d ren . 

5 .3 The hTature o f the E i detic Image 

Haber & Haber ( I961~) described eidetic images as bei.ng: 

" • • • distinguished from memory b y t he preserva tion 

of' fine detail (whic h is usually .lost in memory ) , 
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by S's report that a visual image still persists 

after the stimulus has been removed and by the 

behavior which indicates that S is indeed atten­

ding to such an image. Eidetic images have been 

distinguished from after images by their persis­

tence (after images fade rather rapidly), by their 

reliability of evocation from even low-contrast 

stimuli (after images are usually difficult to 

arouse from such stimuli), by their positive 

representation of color (after images, especially 

)_ong ones, are usually negative), by their inde­

pendence of visual fixation (after images usually 

require fixation to form, while eidetic images 

do not), and by the lack of effects of eye- mov­

ements during report (after images move with the 
It 

eye, while eidetic images can be scanned visually. 

(Habe r & Haber, I964, p. )50). 

Thu.s, from the above definitions and this brief description 

of the eidetic image, it can be seen that there are indeed a 

n umber of poin ts to be discussed concerning the image per se 

as well as the relation of the image to the after image (AI) and 

the memory image (HI) . In all four major points will be covered : 

(a) Colo u r. 

(b) Localization, 

( c ) Age and EI , 

(d) The relation behreen EI and the NI. 

5.)I Colour 

J aensch (I9JO) believed that the AI task may be employed to 

single out the eidetiker. The reason gj_ven was that -the eidetiker 
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perceived the AI not in the complementary but in the original 

colour. A.L. Allport (unpublished study quoted by G. 'f. Allport, 

I928) however, expressed doubt about this contention quoting 

Kiesow (I924) and Kluver (I926) as reporting no such colour 

correlation. Consequ.ently A.L. Allport conducted an investigation 

himself in order to verify the situation. He found that in fact 

only 8% of his sample (N=24) reported positively coloured AI, 

and that none of these subjects were found to possess EI. There 

is, therefore, some doubt as to the validity of Jaensch's con-

tentiono 

However, turning to the colouration of EI, it would appear 

that positive colouration is a common characteristic. G.W. All-

" port (I928) stated that Eidetic images are supposed to appear 

in positive colors or without chroma 

. negative colors (as does the AI) (P. 

(as does the HI), or in 

" 4I8). This seems to be an 

indefinite statement but it is nevertheless supported by exper-

imental observation. For the most part, however, evidence points 

to the fact that positive colouration is most commonly obtained. 

It "ould appear though, that positive colouring of the EI may be 

subject to certain yariables. Four dependent variables have been 

isolated and they are; complexity of the picture; the interest 

the picture holds; the stability of the image and fixation of the 

stimulus. G.W. Allport (I928 ) quote d an experiment by Kluver in 

" which it was found that the more complicated the picture and 

the less rigid the fixation , the greate r was the tendancy to keep 

" the image in the original colour ( p. Ij.20). This observation was 

substant iated by Jaensch (I9JO) and Zeman (quoted by Allport, I92S). 

J aensch aJ.so pointed to the definite selective process concerninG 

the influence of the interest variable. His view was support e d 

by Krellenberg (:1:9 22) ,"'ho also found that interesting material 



was reported in positive colour. Herwig (quoted by Allport, 1928) 

and Jaensch (1930) have both noted the stability variable, point-

ing out that the EI is more likely to be stable when positive 

colouration is achieved. Allport attributes the influence of the 

fixation variable to cases where negative colouration Occurs. He 

stated: 

" It seems probable that every case of negative 

EI may be explained by AI aroused through fix-

ation, even though the subject may not have been 

aware of keeping his attention constant enough 

" to produce the required retinal fatigue. 

(Allport, 1928, p. 420). 

It can be concluded, therefore, that the E1 may occur in positive 

or negative colouration and that the colouration may be due to 

either psychic or physical variables. 

5.)2 Localization 

The most common characteristic of the EI is that it is literally 

seen, a fact 1<hich is constantly emphasized. It is this property 

to which localization refers. Initially it was claimed that the 

image occured as a projection outside of the subject and never 

within hi~. However, Allport (1928) sugGested that this phenom-

ena was merely a result of the manner in "hich the eidetic exp-

eriment '''as conducted. He pcinted to the fact that the normal 

procedure was to commence the experiment with an AI task. As a 
II 

r esult he claimed that It is possible that the at titude aroused 

through the first experiment determines \;.he localization of the 
11 II 

E1 (p. 421). In fact he went so far as to suggest that there 

i s in reality nothj.ng to account for the phenomenal projection 
II 

of either the AI or the EI exceptin g attitude (P. 421). In sub-
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stantiating this statement he quoted Braddock (1924) as saying 

of the AI : 
II 

An attitude of one sort may give the AI sharp 

outline and definite texture ••• but as soon as 
tl n 

this objective attitude becomes ever so slightly 

critical, the localization ceases to be definite, 

the outlines blurred, and the image is again ess-
II 

entially soft and insubstantial. 

(Allport, 1928, p. 421). 

Allport further points out that; (a) it is natural through 

habit, for the adult to project the image outward and (b) the 

concrete attitudes of children result in the image being projected 

" II in order to stimulate perceptual data 0 

Some evidence concerning Allport's vi. ews on localization m&y 

lie in the ,,,ork done by Doob (1965 ). Doob stated: 

" At this point the procedure was drastically 

changed because most of the S's had been re-

" orting that ordinarily they did not see pic-

" tures in front of their eyes or themselves-
II II 

r ather they referred just to pictures with-

" out locating them or more usually, to pic-
II II 

tures in my head • 

As a result of this observation Doob created a category of 
II II 

imagery "hich he termed pictorial imag"i'y (PI) . Although he 

envisaged more in this particular class of imagery, what is of 

concern at the present moment was the fact that Doob described 

it as being v e ry closely allied to the eidctic image. Thus, there 

may be some validity in Allport's arguement concerning localization 

of the E1. 
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Experimental evidence developed in the Western world has re-

vealed that the incidence of EI is much greater amongst children 

than amongst adultso Haber & Haber have stated that: 
.. 
Percentages of children said to possess some 

form of eidetic imagery ranged from 30% to 90%, 

depending upon the age and population sampled, 

with a rough average of all studies around 50%0 

Nearly every investigator has reported that ei-

detic imagery was common, and that the eidetic 

Ss could be easily be found among any population 

of childreno Different investigators have repor-

t ed different peak ages; some have indicated a 

negative correlation with age, ,·,hile others have 

pointed to puberty or shortly before as the age 

of greatest prevalenceo All inves tigators have 

reported zero or near-zero frequencies among 

adults, although, as far as is known, no long-­

" itudinal studies have been reported . 

(Haber & Haber, 1964, p. 350). 

Thus, the age factor probably constitutes the most distinctive 

feature of EI and could quit e likely hold the key to its function. 

In order to explain the age parameter the ~!arburg- investigators 

ascribed to the theory of memory levels. Allport quotes Bus se a::; 

stating: 

" The AI, the EI and the HI represent progress-

" ively higher states in a teleological contin-

" uum 0 As the individual advances in years he 

comes to depend more and more upon the higher 
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" grades of memory, while the lower fall into 

" disu,se. 

(Allport, I924, p. IIJ). 

Jaensch went even further and claimed that EI is the source 

from whence arises HI and perception. It was his belief that at 

first the child has no distinct faculties of memory nor percept­

ion but only an undifferentiated conscious which is in fact EI, 

In defense of this theory Jaensch points to the high incidence 

of EI and the presence of what seems to be the unitary type (the 

type of EI in which imagery and perceptions are sometimes confused) 

in primitive people. In doing so he is, therefore, assigning these 

primit ive people to the deve lopmental stage of children in the 

Western world. Howeve r, in attacking this theory, Allport (I924) 

points out that befo~e it can be accepted EI must be shown to be 

universally present amongst all children which at his time of 

writing had not been done. He further argued that the teleolog­

ical part of the theory was incorrect for in his opinion incid­

ence of EI did not necessarily decrease with advance in age. He 

also pointed out that statistics revealed that the age o f' great­

est eidetic ability ~as between I2 and I5 years and it is conse­

quently unlilcely by Jaensch's theory that at this stage the eid­

etiker only possess EI . Allport then continues by discrediting 

the basis of Jaensch's theory "hich must necessarily lie with the 

existence of a unitary type of EI . Hiz objections are that: (a) 

AI-like EI "hich forms a linl, in the u nitary type theory, is 

nothing but AI due to fixation and (b) that it is an unproved 

fact that the unitary type exists · in any case. He further argues 

that Jaensch's support for his theory is drawn from anecdotal 

material con cerning primitive cultur.3s which "as gathered by 



7I 

explorers and does not, therefore, constitute strict scientific 

observa tion thereby lowering the validity of this material. All-

port concludes that: 

" The mere fact of resemblance bet'veen the various 

types of imagery does not prove that memory and 

imagination have evolved through lower stages. On 

the contrary, memory, whether conceived in terms 

of recogni~ion, or of disposition to repeat res -

ponses, seems from the biginning to exist as an 

independent phenomena. Not all children have 
n 

eidetic images, and yet all have memory. 

(Allport, I924, p. II6). 

Allport IS attitude tmvards the role of EI is expressed in the 

following way: 
,, " 
The EI seems to serve es sentially the same 

purpos e i n the ment a l development of the child 

as does the repitition of a stimulus situa tion. 
It II 

It permits the concre te sensory aspe cts of the 

s urrounding world to pene tra te thoroughly into 

" h is mind. 

(Allport, I924 , p . II7). 

How"ever, as the child grows older the necessity to prolong 

the image decreases 8 0 that by the time puberty is r eached 

" His experiencG has b een broad, and his re sponses so often 

repeated that a mere skeleton memory-image alone s u ffice s to 

" facilitate his react i ons (p. II8 ). 

Allport I s vie,,, seems to be shared by mo dern day investigators. 

Haber & Haber , for instance , state: 

" Eidetic imagery • • • is sufficiently long and 
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II 

accurate to allow extensive and complete reports 

of the stimulus to be made ,~ithout the benifit of 

the intervening processes described in Sperling's 

model. Indeed, if eidetic imagery is as prevalent 

as the literature indicates, then perhaps initially 

in the life of the child, all translations from 

stimulation to reports may be through eidetic images, 

and not until later are the elaborate encoding and 

" rehearsal processes necessaryo 

(Habe r & Haber, I964, p. 350). 

Thus, although most psychologists are in agreement on the prev-

alence of EI in childhood, the opposite seems to be the case as 

far as explaining this fact is concerned. The reason probably 

lies with the fact that some of the old school of eidetic inv-

estigators tended to make sweeping conclusions from inva lid data. 

5.35 Hemory. and Eidetic Imagery 

Jaensch observed that the EI may be like the AI or like the 

HI and j.n certain cases may in fact encompass both (i.e., the 

unitary type ) and consequently he envisaged the EI occupying 

a position midway between the AI and the HI on an imagery cont-

inuum. In such a case, because the EI could be similar to the AI, 

it would be difficult to argue of the EI as being a class of HI. 

How ever, Allport believes that this difficulty is created by 

Jaensch t s conception of the unitary type. But as All.port has 

suggested that no such type exists, the difficulty is readily 

overcome by hi.ill. He in fact argues that the AI is dissimiJ.ar to 

" the EI ,·,hilst the HI is very similar. He states that the EI 

readily show itself to be a special vari.ety of HI (Allport, 

" I928, p. 424). His reasons are that: 
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" (a) both are influenced in content according 

to interest and other associative determinants; 

(b) a brief exposure of the Vorlage serves to 

arouse both types of image DD. 

(c) the frequency of ·production conditions the 

clearness and intensity of both; 

(d) the richness and detail of both greatly 

exceed that of the optimum AI; 

(e) the content of both is influenced by 

preceeding imRges; 

(f) both alter their content w-ithin the limits 

of experience at will; 

(g) if colored at all, both tend to retain their 

original color; 

(h) their behavior under condtions of distraction 

stimuli is the same; 

(i) they persist as long as desired, and recur 

after intervals of time, sometimes bidden, some-

times unbidden; 

(j) they grow indistinct and less accurate with 

disuse ; 

(k) they may arise spontaneously (i.e. without 

Vorlage) , '''hich of course is never the case with 

" AID 

(Allport, I928, p. 424). 
II 

Allport, therefore, concludes that EI is a member of the general 

" class of MI (p. 424). though certain features distinguish it in 

degree. 

Doob (I965) , on the question of PI, observed that such images 
II 11 
have elements in common with both EI and HI (PD I7)D In fact he 
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" "ent on to remark that 'rhe possibility that PI are nothing more 

" than HI cannot be excluded (p. 17). Thus, if PI closely r esembles 

EI and if PI may be considered as closely allying HI, then EI must 

also be allied to HI. 

It would appear, therefore, that EI may be viewed as a class of 

MI. If true then interesting speculations arise. For instance, 

does EI enhance memory or more specifically will it enhance recall 

on a short term memory task1 

5.4 Recent Studies in EI 

RecentLY Haber & Haber (1964) conducted a survey of 151 school 

children in the United States whose ages range d from eight to tw-

elve years. They found that 84 Ss reported at least one image and 

of these only t1<elve reported imagery in each of the test cases. 

Consequently only t"elve "lere classified as EI . This figure con-

stituted 8% of the sample which is a figure vastly different to 

tha t quoted in previous research "here the figure ranged bet,,,een 

30 and 90%. The authors suggest that the difference may be due to 

their strict criteria which they claim are lacking in the earlier 

studies. Thus, although Jaensch claimed that his approach was 

governed by rigourously strict and scientific methodology, it 

would appear that he "'as exaggerating some\<hat. On the other hand 

cultural_ change may have served to decrease the inc idence of EI 

though this is difficult to imagine if one viel-/s EI as a necessary 

developmental stage in the child's concept formation. 

Doab (1964, 1965) pursued Jaensch's contention that the i ncidence 

of EI '-las much higher among primitive nonliterate people. In the 

first study, which was of the Ibo, the tlvO necessary dimensions 

relat i ng to the above contention ' -lere investigated. The dimensions 

",ere child/a dult and rural/urban . Three eidetic classifications 
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were used; (a) E (detailed imagery), (b) E- (less detailed imagery) 

and (c) 0 (no imagery), The results indicated that of the sample 

(N=45) only 20% could be classified as E and JJ% as E-, Thus, ov­

erall 5J% of the sample reported to have experienced EI, Breaking 

down these figures, it was found that of the rural group (N=JO), 

67% reported imagery of which JO% were classified as E, Of the 

adults in this group (N=I9), 79% reported imagery of which 2I% 

were classified as E, A further breakdO\o[n of the results revealed 

that of those reporting imagery, a higher proportion belonged to 

the rural group (p 0.05). There was also no significant difference 

between the incidence of EI report~d by the child and adult subjects 

in the rural group, whereas the incidence amongst the children of 

the urban group was higher than that amongst the adults of this 

group (p 0,05), In the total sample the incidence of adults exp-

eriencing imagery was higher in the rural group but there was no 

such difference among3t the children. Doob concluded that: 

" Thi s exploratory study has demonstrated a high 

incidence of eidetic imagery in a small, haphazard 

sample of Ibo, The presence of such imagery decr­

eas es slightly with schooling and age but not s ig­

nificantly so from a statistical standpoint, It 

seems most closely r elated to residence in a rural 

rather than an urban area, In the latter area but 

not in th'3 forme r, the results roughly parallel 

tho se from the West: children, not adults, tend 

" to be eidetikerso 

(Doob, I964, p, J6I), 

The above study, therefore, substa ntiated Jaensch's claim that 

t.he incidence of' EI ,.ould be higher among such people and that 
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reason, however, is not readily forthcoming. Doob reflected after 

his Ibo study that: 

" The precise significance of these images 

within the Ibo . culture remains unclear. On 

the one hand, in this study they lasted, the 

investigator irregularly noted, no longer 

than four minutes. Such a mechanism is not 

very effecient for storing information, On 

the other hand, many of the informants, '''hen 

directly questioned, indicated that th9y are 

accustomed to revive images long after they 

have perceived aspects of the external world. 

For example some stated that before falling 

asleep and in the dark of their houses th'3Y 
U tI 

voluntarily recall and scan images of the 

day's activities. Some university students 

claim to use images of studied materials 

" in replying to examination questions. 

(Doob, I964, p. 362). 

It ,,,as, therefore, with the purpose of' EI in mind tha t Doob con·-

ducted a survey of the East African I\:amba p e ople. Using the samo 

method as before, 49 subjects were processed (20 females and 29 

males) \-lith ages ranging from II; to 70 y"ars "ith a mean of 27.8 

years. Initially the same eidetic classj.fications were employe d, 

but durin g the experiment a further classification was necessitated. 

This class of imagery '''as termed pictorial imagery (PI) a.nd ,,,as 

very similar to EI "ith the distinGuishing feature being that this 
It 11 

type of imagery \Vas not projected but kept in the head of the 

subjec t o 
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The results indicated that, as in the Ibo study, 20% of the 

subjects could be classified as E whilst out of the whole sample 

39% reported experiencing imagery. Of those subjects tested with 

PI as a category (N=24), 9I% reported this type of imagery. It was 

further discovered that the Ss themselves distinguished between PI 

and EI and that PI lasted longer than EI. 

Host of the subjects reported that EI was foreign to them and that 

PI appeared to be a natural phenomena. Subjects also claimed that 

PI helped them to remember. However, further testing produced con­

trary results l<ith r egards to memory. 

Thus, although the results were similar to those obtained in the 

Ibo survey, the purpose of EI/PI remains unclear. In the light of 

the preperceptual stores discussed above, many interesting spec­

ulat ions could be made on the function of such imagery but all are 

quashed by · Doobls observation that there was no ccrrelation bet\<een 

EI/PI and memory. For instance, one could view EI as a special type 

of preperceptual store with a storage duration far exceeding that 

of even PAS. It would, therefore, be able to directly influence 

recall and might even do so in spectacular fashion. Further, if 

lvestern adul·l;s store information in predominantly acous tic form 

and do not possess EI/PI, then one could speculate that if Africans 

possess EI/PI then they may store information in predominantly 

visual form. This in fact could be tested by an acoustic conf'usab­

ility test because if the Africans stored visually they could not 

be susceptible to acoustic confusion. 

One just cannot visualize what appears to be a raw data store of 

long duration not il1fluencing recall. If this is not its function 

what is? 
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6. TIlE PRESENT STUDY 

The literature has, therefore, posed scveral questions on 

the subjects of eidetic imagery and short term memoryo Con-

sequently the present study ,,"as created to investigate the field, 

in instances treading on ney' Ground and in other instances 

verif'ying the results obtained by previous research ,"orkers 0 

It "tas mainly concerned 1vith ascertaining whether the Xhosa 

subjects reflected the principles of short term memory evolved in 

the \festo It ,",as felt that previous ,,,ork on eidetic imagery may 

indicate that the imagery would influence the Xhosa short term 

memory process in such a ,.,ray as to produce a deviation from the 

-Western principles 0 

Although Doab :round that imagery (eidetic imagery (EI) and 

pictorial imaGery (PI) <» did not enhance memory, it ,.,as felt 

that a more rigorous experimental procedure ",as needed to fully 

detenninc the fact. The nature of' EI/ PI '''as felt to be too 

conducive to the memory process not to influence it in any ,.;ay. 

An experiment was, therefore, designed to idcntif'y those subjccts 

)"ho poss e ssed EI/PI and ultimately through other experiments, to 

deterliline "hether imagery iY:f'luenced the recall procedure in 

In j .dcntifying these people results ,,,,,uld also be 

obtained '·7hich could conf'irm the hiGh incidence of EI/PI amonG 

primi ti ve peopJ.o and the absence of the aGe parametero 

Further experiments ,",ou] d then assess the influence of EI/PI 

on the memory procedureo This illfluence could be demonstrated 

(a) by these subjectB demonstrating superior 

reca.1l anci t h ereby, shovinG that imaGery enlt<1nced recall strenGth 

and (b) by the Rubjects repo r tinG tllnt they stored infonuatj.on 
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in visual form, thereby, presumably indicating t;le influence of 

imagery on the mode of storuge o Here it was hoped that the 

acoustic confusability experiment would objectively ascertain 

the mode of storage used by the subject. If he stored infor-

mation in visual form then he should not be susceptible to 

acoustic conrusiono 

Four experiments ",ere, therefore , designed. The first to 

identify EI/PI , the second a nd third to assess the recall 

p e rformance on auditory a nd v isua l serial recall tasks and the 

four th to see , .. hether the Xhosa subjects, especially thos e 

classified as SIlpI, ",ere s u sceptibl e to acoustic confusion. 

Three g roups of subjects were chosen to perform the tasks. 

First of a ll, as the study aimed at ascertaining whether primitive 

adhered to llestern short term memory principles, a suitable 

group had to be selected to represent these principles. Con-

sequently a sample ' .... as d rawn from an English uni""rers i ty popu-

lation to act as a COlltrol croup. Secondly a group of primitive 

people had to be select"d "i th ,-,hich to compare Do a b' s r "su.l ts 

and to determine the u.n i versali ty of the 1'lestern princ iples. 

ThirdJ.y a Xhosa university Group was ellose, out or 'interest, t o 

d etermine where they stood in re lation to the other two c:roupso 

It vas assumed that the primitive Group ( The Red Xhosa Group) 

"Quld demonstrate the highest incidence or EI/PI and t l.at thc 

agp. parnmo ter Kould prove to be absento I'f imaGery enhunced 

recall then recall pE':rf'ormance 'htou ld be stlperior on hoth tho 

auditory [lud vjsnal taskso In the and i tory ta sl~. j nf'OT'IilG tion 

"Quld be stored in both mo(\alit ics thereby cnhuncinc the recall 

probal1ili ty and ill the visual tctsk the prcsGlltat:ioll lilodnli ty' 1\'Oll ld 

If' iW'lccry ini'lucnccrl the 
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mode of storage then sucjccts reporting EI/PI ,,'ould store 

informntion in tlle visual modality. They "ould then presumably 

circuInycnt the detri mental effects of acoustic confusability. 

The EnGlish university group on the other hand ,,,ould adhere 

to the Western principl~s. They would , therefore, report the 

absence of EI and preswnably PI. They ,,,oul d store information 

in the auditory modality and cons equently be susceptible to 

acoustic confusiono 

These, therefore, are the assumptions underlyinG the following 

experiments 0 Each of the experiments are reported on 

separately Bnd develop the assumptions in finer detail. 
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EXPERIMENT I 

I. Aim 

The aim of the experiment was to ascertain the incidence of 

eidetic imagery (EI) within each of the experimental groups. These 

groups were selected such that the influence of both cultural and 

literacy factors on EI could be studied. This design also afforded 

an opportunity to compare the present results with those obtained 

by Doob (I964, I965). 

2. Design 

The groups concerried in this experiment were intended to be 

representative of a white student literate por-Julation (l[S), a 

black student literate population (DS) and an illiterate Red Xhosa 

(RX) population. These three distinct groups, "ith 42 subjects in 

each group, "ere subjected first of all to an. after image task 

and then to the EI task. 

3. Method 

3.I Stimulus Haterial 

., A large board, fitted with a stand and painted neutra l grey, "as 

used as a background in bo th the after image and the EI task. Sm­

aller boards measuring ten incnes by t,,,elve inches antl also paint­

ed neutral grey '''ere used to mount the stimulus material. In the 

case of the after image task these boards were mounted ,.; ith a col­

oured square measuring four inches by four inches. The colours 

used ,.;ere red, black and blue. In the case of the EI ta.sk they 

"ere moun ted 'vi th photographs measuring eight inches by 9,75 inches 0 

These photographs 'vere specially chos e n and aime d at satisfying 

the foLlow'ing criteria: 
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(a) The objects within the picture should be clearly 

defined so as to be easily recognisable. 

(b) The number of objects illustrated should be a 

reasonable one so that they could all be scanned 

easily "ithin the time alloted to the task. 

(c) The numb~r of objects should be such as to 

differentiate between subjects relying on memory 

and those who expe rie nced imagery. 

(d) The cross-cultural factor inherent in the 

experiment should b e carefully considered when 

selecting the stimulus material. Thus, the material 

should not reflect a bia s towards scenes of a common 

nature within anyone of the cultures involved. The 

r eas on for this is that one cannot expect a sub ject 

to report on objects "hich he canno t identify_ 

With these criteria in mind three pictures were finally chosen. 

One picture illustrat e d a Re d Xhosa rural scene and another an 

urban scene . Both 01' these pictures were in bla ck and "hite. A 

further · picture, which "as in colour, depicted a triba l scene 

in Hest Africa . 

). 2 The Ro le of' the Interpreter 

Lanc,'Uage difficulties probably present one of the · ma jor problems 

in cross-cultural research. Ideally the experimenter ( E) should 

be fluent in the language of the culture which he is investigating. 

Ho"ever, this idea l condition is rarely met a n d cons equently E 

usually resorts to the aid of an interpreter ( I ) . But even in this 

case several p,-'oblems arise. For instance it is sometimes diff'i­

cult to translate from one language to another "ithout losing 

some of the original meaning. This applies particularly to the 



8J 

A.frican and English languages where there may not even be an 

equivalent word in one or the other languages, However, besides 

this problem there is also the problem of test duration, The 

interpreter method becomes impractical when so much time is spent 

translating questions and answers especially in relation to the 

EI task where only a limited amount of time is available to ques­

tion the subject on the content of his imagery, 

The present study, therefore, attempted to circumvent the above 

problems by training a Xhosa assistant to undertake the experim­

entation when dealing ,,,ith the Xhosa groups, This assistant ,,,as 

fully briefed and tested before going into the field. Thus, the 

author was confident in the ability of the Xhosa E to undertake 

the task, Nevertheless he was constantly present and acted in a 

collaborative capacityo His task 1'1aS to observe the behaviourisms 

' of the subject which were pertinent to the evaluation of EI. In 

this way he could lend confirmation to the opinion of the Xhosa 

E, 

J,J Method of Presentation 

A.fter the subject (8) had seated himself, the instructions con­

cerning the task were then read to him, Any queries pertaining' 

to these instructions were appropriately answered, The S then 

placed himself at a distance of approximateLy JO inches from the 

background board, In order to accustom him to the nature of the 

eidetic i mage, S was then shown a seri~s of coLoured squares 

"'hich produ ced strong after i nw,ges on the board, For this task 

S ",as instructed to fix ate his eyes on the coloured square for 

s. period of ten seconds. After this t i me the stimuLus was removed 

b u t the S was r equj.r ed to continue to fixate on the area where , 

the s timuLu s had previously been presented. S was then asked 



84 

whether he could see anything on the board. If he did, he was 

asked to report on the image and its colour. His answer were duly 

recorded. 

The EI task immediately followed. The S was told that the col-

oured squares would a01< be replaced by photographs that would be 

presented for 30 seconds. During this time the S was required to 

concentrate on the photograph. He was instructed that he should 

not necessarily fixate a point as he did with the coloured squares, 

but could scan the picture within its boundaries. After the picture 

had been removed, the S was asked whether he could see anything on 

the board. If he answered in the positive, E then questioned S on 

the nature of the image. At this stage the conversation was mon-

itored by a tape recorder. 

3.h Scoring Hethod 

Both E I s subjectively scored S on the criteria mentioned belo". 

The S was then placcd in one of the following categories: EI, if 

he reported imagery, PI, if he reported pictorial imagery and 0 

if no imagery was r"'ported. 

The follo1<ing criteria were adhered to in ascertaining whether 

the subject experienced EI or PI: 

(a) If S concentrated on the board after the 

removal of the stimulus it was seen as an 

indication of the presence of EI. If his eyes 

II " 
had a look of apparent deep concentration 

in them this "as taken as an indication of PI. 

(b) If S spoke in the present tense it was tal~en 

that he was exp"riencing imagery. 

(c) If the S combined (a) above \-rith the action 

of pointing to the apparent position of an object 
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(d) If the S appeared to be experiencing imagery 

and reported the presence of positive colours 

this was taken as further confirming the fact 

that he "as experiencing EI/PI. 

(e ) If S could an~wer detailed questicns con­

cerning the stimulus it "as take n as an indication 

of the presence of imagery, EI or PI. 

4. Subjects 

Only males over the age of I8 y ears were el.igible as subjects. 

The reason for this lay with the roc group. It ,,,as felt that in 

their case (a) males "auld b e easier to come by and (b) the fema le s 

would be difficult to h andle in the experimenta l situa tion. 

Three groups of subjects were tested ,,,ith 42 subjects in each 

of the groups. These groups were: 

( a ) 1fS - a "hite university g roup from Rhodes Universi ty , 

Grahamst olVn. The ave rage age of the g roup "as 2I,3 years. The 

average educational standard ",as second year at univ­

ersity. In all cases the h ome language \Va.: English. 

Members of this group c ame from homes spread thro u ­

ghout Southern Afric a . They \,ere t ested in a depart­

mental room allocated to the author. 

(b) BS - a black university group from the Un iversity 

of Fort Hare at Alice. The ave r age age was 20,3 years 

and the average educational standard "as second year 

at university . In all cases the home language 'vas 

Xhosa as members of this group came from the Transkei. 

The group \,as tested ill a departmental ro om s.t their 
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university and the experiment was conducted in Xhosa. 

(c) RX - a Red Xhosa group from the Transkei. They are 

described by Hayer aSI 

n n " The people known as abantu ababomvu, Red people, 

or less politely as -amaqaba, 
tt It 

smeared ones (from 

the smearing of their clothes and bodies with red 

ochre), are the traditional Xhosa, the conservatives 

who still stand by the indigenous way of life, inc·· 

" 11 luding the pa.gan Xhosa religion. Red Xhosa are 

not just a few picturesque survivals: on the con-

trary, they Clore a flourishing half of the Xhosa 

people today, and are particularly strong in the 

" a reas nearest East London. 

(Hayer, 1970 , p. 4). 

In contrast to the university groups, this was an 

illiterate group. The average age was 34,4 y ear s 

and they had re ceived no educat ion whatsoever. The 

home l anguage was, of course, Xhosao This p a rticular 

group ""as tested at a trading store 14 mile s east of 

1duytwa in the Transkei o 

50 Results 

501 The incidence of Eidetic and Pictorial Image ry 

The frequency of each category of imagery and the association 

of this with the three groups of subjects is presented below 

in Table 10 
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T .... BLE I 

Imagery Classifi cation 

Group Eidetic (EI) Pictorial (PI) None Total 

White Stude nts (WS) 0 7 35 42 

Bla ck Stud ent s (BS) IO I9 I3 42 

Red Xhosa (RX ) 8 7 27 42 

Total I8 33 75 I26 

2 X = 27,98, 4 do f o, P O,OOI o 

A chi-s qua re a n a lys is of t he r e sults r eveale d a diffe renc e 

.b etween the g roups a t the O,OOI l e v e l of s ignifican c e o 

6. Di s cuss i on 

6 0I Eidet i c Image r y 

The f ac t t h at n o sub j ec ts i n the ' I'S group r eported a ny e i de ·~ic 

image ry wa s not u nexpe c ted o The g eneral impl i cation of EI s u r veys 

i n t he Western societies has b een t h at an age p arame t e r l imits 

the demonstra t ion o f E I beyond puber ty. The reason is t o b e 

found i n the basic theory of EI "hich attempt s to expla in t h e 

f unction of such imagery o Bu sse ( I920), fo r instance, d escribed 

the after i mage , the eide tic image and the memory image as a 
I ' I I 

-c eleoJ.ogica J. continuum wi t h the lm,er forms of memo r y ( i oe, ,EI) 

falling into dj.suse as age i n creased. Thus, by t he time puberty 

is reached only the memory image is prevalento Consequen tly as 

the mean age of the liS group was 2I , 3 years one w·oul d no t expe ct 

any positive indicat ion of EI, 

The above age parameter, h owever, was l ong suspected t o be 

abs ent "ith regards to pri mitive peopleso Jaens c h ( I930 ) noted 
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that anecdotal material provided by explorers pointed to the fact 

that EI appeared to be prevalent in such civilizations even am­

ongst adults. Doob (I964) subsequently clarified the situation 

with a survey of the Ibo people of ',est Africa. It was found, in 

this instance, that such imagery did not depend on age. The fact 

"as further borne out in a study by the same author, of the 

Kamba people of East Africa. The study revealed that 59% of the 

sample (N=49, 20 females and 29 males) experienced EI. The mean 

age of the sample was 27,8 with ages ranging from I4 to 70 years. 

The literature, therefore, indicated that a large proportion 

of the RX sample would possess eidetic imagery. However, this was 

not realised. It ""as found that only I9% of the sample (N=42) re­

ported EI. The absence of an age parameter, however, "as realised. 

The mean age of the subjects reporting EI was 35 years with a 

range extending from I9 to 56 years. 

In conclusion it can, therefore, be said that the results of the 

RX sample J_end support to the fact that the age parameter falls 

a\,ay in primi ti ve cultures. Ho\,ever, the incidence of EI amongst 

the Red Xhosa's was found to be much less than that obtained in 

studies of the Ibo and Kamba people. 

No prediction as to the incidence of EI in the BS group could 

be made because of the lack of comparable data. Perhaps the clo­

sest set of results with which a comparison could be made would 

be those obtained from an Ibo group by Doob (I964) . This author 

found the incidence of E I to be much lower in an urban group as 

compared to a rural group. It would, therefore, be reasonable to 

assume that the BS group would reveal less incidence of imagery 

than the RX group as the former could be termed an urban t;roup 

and the l atter a rural group. However, -the assumption was not 



obtained as the incidence in the BS sample was 2J,8% as compared 

to 19% in the RX sample. A situation which cannot be readily 

explained although materia l discussed below in relation to PI 

may throw some light on the matter. The present sample unlike 

Doobls, had no female subjects, but as Doob noted no association 

of EI with sex this fact cannot be called to account for the 

differing r e sults. 

6.2 Pictoria l Imagery 

A basic characteristic of the eidetic image is that it occurs 

as a projection outside of the subject. Allport (1928), hO\'leVer, 

suggested that this projection may be a direct result of the 

manner in which the eidetic task is normally conducted. He sugg-

ested that the pro cedure u sed in the after i!:!age task may deter-

mine the attitude towards the localization of' the eidetic image . 

He, therefore, sa,~ no reason for the EI to occur "ithout projec-

tion . Doob (1965) lent experimental support to the suggestion 

when h e discovered that many of his Kamba subjects reported that 

they did not experience projection but ins tead refe rred to an 

" 11 
image in their heads • A consequenc e of this was tha t Doob r e-

viewed his eidetic c].assification and included a class of imagery 

named pictorial imagery ( PI) which he maintained was close ly all-

ied to EI. This c lass of inagery was extensively reported by his 

lCamba subjects. In fact 9I~~ of the sample ( N~24 ) reported PI. 

The incidence of PI in this group, the r efore, "as greater than 

that of' EI (59%). This situation, however, ,,,as not obtained by 

the RX group i n the present study. Of this group 19% reported EI 

and 16,6% report ed PI. 

No comparable results exist "ith relation to tho \{S group. 1Iow-

ever, using the age parameter argument one ,,,ould no'!; expect PI 
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to be reported by the sllbjects. Nevertheless it ,,,as reported, in 

• fact to the same extent as the RX group, viz I6,6% (N=42) • 

If the BS group was viewed as being comparable to Doob's (I964) 

Ibo urban group, one would be lead to expect less PI in this 

group as compared to the RX group. However, the opposite was 

found to be the case with If5% (N=42) of the BS subjects reporting 

PI. An explanation could lie with the fact that the subjects were 

students, Anecdotal material provided by lecturers at their inst-

" itution, revealed that students often pictured their notes in 

" their minds whilst writing exams. Noting that these students 

had a great amount of contact with the primitive tribal environ-

ment in the Transkei, one wonders whether this contact· did not 

pervade their academic environment. In other words they had con-

tact with both cultures and may h ave used imp lements of the one 

culture as an aid to adaptation in the other. Thus, in attempting 

to adapt to the academic envirorunent, the students may have util-

ized imagery as a memory a id . If this was in fact the case one 

,,,ould expect them to develop the use of imagery probably to a 

greater extent than was intended by the primitive society in 

which it prevails. 

It must be concluded from the overall results, therefore, that; 

(a) both eidetic and pictorial imagery may exist in the primitive 

societies without an age limit; (b) the incidence of EI reported 

by the RX sample j_s very much le ss than in the c ase of Doob's 

(I964,I965) samples; (c) the present result s provide a direct 

contrast to the above results of Doob's if one could assume that 

the BS group was comparable to the Ibo urban group. However, in 

this case there seems to be a contaminating :factor in the fact 

tha t the members of the OS grou.p ·· .. ere students whereas pre sum-

ably there were no students in the Ibo urban group. 
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Experiment 2 

I. Aim 

The aim of the experiment was to ascertain whether principles 

of auditory short term memory developed in the Western societies, 

applied equally to the Xhosa groups. Of special interest in com­

paring the results of the groups involved was the mode and strat­

egy of storage as ,.,el l as their relative effects on recall . 

2. Design 

The same three groups of subjects were used as in Experiment I. 

The presentation of the present task and those involved in Exp­

eriments J and 4 ''las randomised, all following Experiment I. The 

task comprised six experimental trials. Each trial consisted of 

the presentation or ten three syllable words common to the res­

pective languages. The same words ~lere used throughout but their 

order was randomized throughout the trials. 'i'he presentation sp­

eed was one word per second. After each trial, the subject was 

required to recall the serial order of the words. In order to 

achj_eve the aims set out above the WS group was vie1Ved as a 

control group. 

j. Hethod 

J.I Stimulus Haterial 

Ten throe syllable words were drawn from each of the languag es. 

The English ,,,ords were selected from the Thorndike - Lorge book 

of words and the G count ranged from three to ono hnndred. 
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The Xhosa words were submitted by the Xhosa E according to the 

specifications of the author. All the words chosen were nouns. 

3.2 The Role of the Interpreter 

The interpreter lias trained in presenting the task and assumed 

the role of the experimenter during the testing of the Xhosa 

groups. 

3.3 Method of Presentation 

The subject was aske d to seat himself and the instructions were 

read to him. Once he indicated that he understood these instruc­

tions, h e was asked to put on a pair of headphones and the tape 

recorder was start.ed. The tape was pre-recorded and commenced 

"ith further instructions and examples which preceeded the exp­

erimental trials. If the subject "as satisfied that he understood 

the instructions and examples, the experimental trials ... rere comm­

enced. After each specific trial the t ape was stopped and the 

subject "'as require d to recall the s erial order of the present-

a tion items. The results Vlere recorded by the experimenter. At 

the end 01' the task the subject "'as aske d certain questions per­

taining to the mode and strategy of storage. 

3.h Scoring He thod 

The results '''ere scored for correct seriaJ_ position 

~ .• Subj ects 

See above , (p. 85 ) 

5. Results 

5.I Rec"ll Performance 

Raw scores or items recall e d in co rrec t serial pos ition for 
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each trial are recorded in Appendix I-3,These scores are summ-

arized below to present a description of relative recall perf-

ormance, (Table 2 ), 

TABLE 2 

Mean Number of Correct Responses 

Over Each of Six Auditory Trials 

(N=42 for each group), 

Trial Number Overall 

Group Group 

I 2 3 4 5 6 Mean 

White Student (I{S) 3,4 3,07 2,55 2,62 2,36 3,I2 2,85 

Black Student (BS) 2,I9 2,48 I.7I 2,02 I,95 I,60 I,99 

Red Xhosa (RX) I,I4 I,07 0.93 I,02 I,IO I,02 I,05 

Overall Trial Hean 2,21t 2,2I I.55 I,89 I,8 I.9I 

Analysis of variance showed groups to be a significant factor 

(p O,OOI), while a pair- wise comparison usinG the t - test showed 

that the performance of each group ,,,as dif'ferent to the others 

Performance across trials did not change due to any practice 

effect, and the overall group mean is, therefore, a satisfactory 

index of recall for each group, No learning was expected, of' 

course . as each trial presented a new order of items practiced 

i n the pre-trial session for contcnt learning, 

I Hultiple comparisons using the t-test are appropriate 

in this case, viz, planned orthogonal comparisons, (Ki rk , I968, 

Po73), 
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It can be concluded, therefore, that recall was best in the 

White student group, followed by the Black student group, and 

with the Red Xhosa group showing the weakest recall. This phen­

omena is elaborated upon below. 

5.2 Mode of Storage 

On completion of the task Ss were a.sked whether they had rem­

embered the words per se or a picture representation of the 

words. There were, therefore, three ways in which the words may 

have been encoded; auditorily, visually and by using a combination 

of both modalities. 

The majority of subjects in the WS group reported auditory 

storage. Of the 42 subjects, .32 encoded auditorily, five visually 

and five u s e d a combination of the two modalities. 1vi th so fe", 

Ss reporting the presence of image ry in Experiment I, an analysis 

of the association of this with mode of storage is of little 

interest. 

In the Hi:: group 30 encoded auditorily, ten visually and two 

combined the modalities. lfi th a higher proportion of imagery 

reported in Experiment I, these figures were analysed with rel­

ation to eidetic imagery (EI) and pictorial imagery (PI). It was 

found that of the 30 subjects reporting auditory storage, six 

,,,ere classified as EI, five as PI and 19 as O. Of the two sub­

jects '''ho reported combined modality storage, one was classified 

as PI and the other as O. The ten subjects who reported visual 

storage were of particular interest but it was dissapointing 

to find that only two were classified as EI and one as PI 

whilst t.he o'l;her seven ~rcre classified as O. One would h ave 

assumed that those subjects Viho reported vj,sual encoding ,,;ould 

also be classified as EI/PI. In other ,·;ords it ,,,ould be assumed 
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that the imagery faculty serve d a purpose which might be expr­

essed as an effe ctive means of storage during a memory task. Or 

that the tendancy to image would b e carried over to the encoding 

process during a memory task. However, this was not found to b e 

the case. Of the e ight subjects cla s s ified a s EI, six reported 

auditory e ncoding and of the seve n classified as PI, five rep­

orted auditory enc oding. I t must, the refore, be concluded tha t 

as f a r a s the RX g r oup is concerned there i s no corre l a tion b e ­

tween mo d e of storag e and EI/PI clas sification . 

TABLE 3 

As socia tion of E I /PI with Mode of Storage in t he RX Group 

Reca ll Mode 
Imagery Cla s s 

Audito r y Vi s n a l Tota l 

EJ:/PI II 4 15 

o I9 27 

To tal 3 0 I 2 42 

x2 = 0 , 0 23, 1 d .f . , not signi fican t. 

Wi t h r egards t o t h e BS group , five s ubj ects cla ime d v i s u a J. st ­

orage, 16 c ombined mo d a l ities a n d 2I a udito r y s torage . Of the 

five subjects claiming visual storage , t~IO were clas s if' i ed a s 

EI and one as PI o In the group claiming c ombined modal ity en­

cocling f'ive ,,,e r e c l assified as EI and eight as PI . Of tho s e 

claiming auditory encoding three were classified as E I a n d t en 

as PI . Thus, modality storage c annot be predicted by EI/ PI cl­

assification. (See Table 4, P 0 9 6 ) 

The conclusion to b e dra,.n from t he analYGis of moda l i.ty 

storage i .s that the majori ·ty of subjects tested encoded material 
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in auditory form. However, a relatively greater proportion of the 

BS subjects incorporated the visual modality into their encoding 

strategy. It ,,,as also concluded that the encoding modality could 

not be predicted by eidetic classification. Thus, the purpose of 

such imagery still remains unclear. 

TABLE 4 

Association of EI/PI with Hode of Storage in the BS Group 

Imagery Class Recall Mode 

Auditory Visual Total 

EI/PI I) I6 29 

0 8 ;) I) 

Total 2I 2I 42 

x2 = O,OI, I d.f. , not significant. 

5.) Association of Recall Performance with Imagery of Experiment I , 

An analysis was made of the recall performance of subjects cla­

ssified as EI, PI or 0 in Experiment I. It ,,,as found that in the 

rue and vrs g roups there was no corre l ation between recal l perf 01'­

mance and eidetic classification. Analysj.s of the BS results, how­

ever, revealed a slight trend which was not, however, statistically 

significant. It ·was discovered that the mean recall score for '[;he 

EI class was 2,I5. the PI class 2,02 and the 0 class I,7). This 

tendancy for those classified as EI/PI to demonstrate slightly 

stronGe r recall complements the above suggestion concerning the 

higher incidence of imagery in the BS group. The nucleus of these 

suggestions is that the BS subjects had a tendancy to utilize 

and in fact develop their imagery ability. As the use of imagery 

should be to improve their recall perform",llce. one might have 
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expected the above trend to be stronger. 

5.4 Storage Strategy 

On completion of the task subjects were also asked ho" they 

stored the material. This question related tc the storage strat­

egy "hich the subject employed. The literature revealed two cornm­

on storage strategies which "ere grouping and association. These 

strategies, of course, are identified with the Western subjects 

and the present instance afforded an opportunity to determine 

whether they "ere prevalent in relation to the Xhosa subjects as 

well. 

The main storage strategies used by the liS group were associa­

tion and grouping. Of the 42 subjects, IS reported using assoc­

iation, IJ grouping, II no particular strategy and three attem­

pted cumulative rehearsal. Further analysis 0f the results reve­

aled no statistical difference between the recall scores of those 

subjects reporting to have u sed the associative strategy and th­

ose who used the grouping strategy. This confirms the findings 

of Corballis (I969). However, there ,"as a significant difference 

between the recall "scores of those subjects "ho used the above 

techniques and those who r eported using no strategy in particular. 

This result would be predicted by Brmvn's (I95S) suggestion that 

such strategies s e rve to reduce the memory load and thereby in­

crease the recall strength. 

The majority of the BS subjects reported using some form of 

strategy. The main categories involved "ere association and 

grouping Hith the subjects evenly divided between the two. One 

factor that came to light "laS that tho se subjects ' ''ho reported 

using visual encoding to any extent tended to associate the 

stimuli with the aid of a compound picture. There was, however, 
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no statistical difference between those associating with the 

use of visual encoding and those grouping with predominantly 

auditory encoding. 

It was difficult to determine the strategies used by the RX 

subjects because they often failed to grasp the meaning of the 

questions put to them. No matter how hard E tried the necessary 

information , .. as not readily forthcoming. However, it appeared, 

and "as substantiated by those who understood the questions put 

to them, that no strategies were employed at all. In general the 

subject merely listened to the list of presentation words and 

then attempted to recall them. 

It can be concluded, therefore, that two types of strategies 

were j.dentified ",i th relation to the viS and BS groups, These 

strategies were association and grouping and they appeared to 

have an equal effect on recall strength, It was also statist-

ically demonstrated that their effect produced better recall 

than if the strategies were not employed, In the case of the BS 

group the associative strategy appeared to correlate with visual 

encoding and grouping with auditory encoding, The RX subjects 

did not employ any strategies at all, 

6, Analysis of Recall Profiles 

For each group the frequency of correct responses over the 

six trials was plotted against serial position, The frequencies 

may be directly compared, as N for each group remains the same, 

As it is sometimes useful to refe r to recall probabilities, the 

probabilities associated with frequencies are shown in paren-

thesis in the graphs. 

6,I The iiS Grou.p 

The profile of correct responses of the White Student g r oup 

I 
i 
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iS , that predicted by theory, and as such, can be used as a con­

trol against which to assess the profiles of the other two groups. 

This profile (See Fig.6) is primarily determined by the rehearsal 

strategy adopted by the subjects. It is generally hypothesised 

(Sanders, I96I, Tulving, I962, I964, and Bro.m, I958) that such 

strategies serve to structure the stimulus material in such a 

way as to increase the recall probability. Strategy does not 

directly influence trace decay but it does serve to strengthen 

recall by reducing the memory load. Wicklegren (I964) maintained 

that in the absence of contaminating variables, the size of the 

rehearsal group is proportional to the recall strength due to 

the large number of structural associations formed between the 

items in the group. However, contaminating factors are constantly 

present. Time, for instance, is a major over},aying factor. The 

inter-item presentation time may exert a direct influence on 

the pattern of rehearsal. Wicklegren maintained that the faster 

the presentation speed, the larger the size uf the rehearsal 

group. Ho."ever, the numbe r of presentation i 'Gems must also de­

termine the siz.e of the group. The purpose of any strategy is 

to reduce the memory load , thus the more presentation items the 

more the purpose is negated and therefore, the more likely there 

i s to be an optimal group size. In other words the number of 

rehearsal groups must increase "ith the increase in the nwnber 

of presentation items 0 These two variat~les must, therefore, in­

teract to determine the size of the rehearsal group. The diffi­

culty then lies with explainin.g how the characteristic bow sh­

aped recall curve is obtainE'd by Vicklegren's method. Although' 

he fails to define grollpin.g ( 01'. cit.) it is assumed that his 

unde rlying as s umption pertains to the fact that a group is re-

:cehears"d/ 
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hearsed only when the last group item has been presented. In such 

a case it is difficult, for a start, to believe that no cumula­

tive rehearsal takes place. Secondly, if the group items are re­

hearsed at the same time such that the rehearsal produces the 

same recall probability for each item the bow shaped curve can­

not be obtained. The reason is that each item must necessarily 

have the same reca ll probability and thus a plateau would result 

instead of a decreasing recall probability curve. Wicklegre.n ad­

mits that presuma bly middl e order or inter-group items would be 

lost thus accounting for the normal profile but even so what 

remains is a graph with two plateaus or more, separated by min­

imum recall points. In fact if there '<as any differentiation 

between the recall probabilities of group items , p e aks rather 

than plateaus "ould occur in the recall profile . Consider. n items 

subjected to group r ehearsal. When the nth item is presented the 

n items are rehearsed each for the first time . Thus, if · the grou p 

was sufficiently large , the latest presentat;.on items would ach­

i eve a better r ecall probability beca use of the recency effect 

whereas the earlier items would be subject to decay and ove r­

,,'riting. If the group was small t hen the decay factor " ould 

decrease in effect and thus the probability of the items being 

recalled ,<ould become equal o 

Thus, on the who le, it is difficult t o envisage a strategy 

where at least some cumulative rehearsal does n ot occur. Further, 

vli cklegren's gr.ouping assumptions cannot explain the chara cter­

istic recall pr.ofile. 

The recall profile can, ho,,,ever, b e explained in terms of 

cumv.la tive rehearsal (en) of grouped items. In this case items 

are cumulatively rehearsed lUltj. J. 2. saturation point which then 
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determines the size of the rehearsal group. This is the context 
II II 

in which the present author uses the term grouping. 

Corballis (I966), however, states " It is plausible, then, to 

suppose that subjects do not rehears e cumulatively when present-

ation is aural, or at least not to the extent they do when pres-

" entation is visual (p. 49.). This information was gained from a 

design whereby digits were presented aurally and visually with 

an increasing and decreasing inter-i tem interval. Corballis ass-

umed that decreasing the inter-item interval w·ould assist CR and 

that there would, therefore, be a difference in the reca ll prof-

iles ',hich "auld express the effect of inter-item interval on CR. 

The result s obtained from the experiment revealed that visual 

presentation resulted in the two presentation speeds expressing 

different recency efrects. Recall over the last four presentation 

items \Tas stronger for the increasing int e r-item interval cond-

ition ( I ) than in the case of the decreasinG inter-item condit-

ion (D). Corballis thereby assumed that the stronger recall o:f 

condi tion I was due· to the increasing inter-i tern time which i >1-

creased the effectiveness of CR. Items presented aurally, how-

ever, sho,,,ed a much small er differenc e in the recency effect 

p r oduced by the t,-!O presenta tion types. Corballis, therefore, 

assumed that cn did not occur with aural presentation. Howeye", 

Corba llis seelllS oblivious to contaminat ing variables whicn may 

disrupt t ho th1·ea.d of his theory. First ly, it may be pointed out 

that only 2L~ subjects were tested and thus by sampling theory, 

COllcJ.lls:i..onB drawn from the experimental results mus t have lim-

ited vr-liditYQ Secondly, the design of the experiment was suell 

as to highliGht the u.ifferent presentation ef':fects especially 

over the last f(, .. : prel>cntation itcmn " Thus condition I should 
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pr~duce stronger recall of these items than condition D because 

of the time available for CR. However, it is over these items 

that the different peripheral modality storages will tend to 

effect the recall strength. Various authors have, for instance, 

estimated the duratio·n of the visual information store (VIS) as 

between 270msec and two seconds under optimal conditions (Aver­

bach & Sperling, 1961, Hackworth, I962). The corresponding aud­

itory store, on the other hand, has an estimated duration of 

three to four seconds which Hackworth (19 63) claims to be twice 

as long as the VIS storage time. As a result Crowder & Horton 

(1969) have theorized that auditory presentation should reflect 

a stronger recency effect than visual presentation because the 

auditory store has a storage time which is long enough to direc­

tly effect recall whilst the VIS has no such effect. The efi'ect 

of these modali ty ~tores on recall is, l.n fact, aptly demonstr­

ated in the Corballis experiment. Thus, the dii'ferences in reca ll 

streneth of the last few presentation items for both conditions 

and modalities may be explained in the above terms.Corballis ex­

pected condition D to produce an inferior recency effect in both 

modalities . However, because this condition was not as inferior 

as expected with relat.ion to the auditory pre<:entation, he con­

cluded that CR was absent. But consider this situation in the 

light of the above peripheral stores. The VIS has a storaGe til'le 

which does not directly effect recall. :rhus, this fact tOGether 

with the disadvantages of condition D may lead to a large diff ­

erence in the recency effec-(; produced by the two presentation 

condi·tj.ons . Consequently one may hypothesize that either cn h as 

increased the rocal.l strength of condition I or the disadvunta ';es 

of condition D p.lus the inefrectu8.1 VIS storage time have d0C-

reas e d the recal.1 strength under tl).is conditionQ Thus, in :fact, 
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what is required in this experiment is a control condition with 

which to compare the results of the experimental conditions. 

In the case of aural presentation Corballis claimed the abs­

ence of CR because -Lhe recall strengths of the two presentat­

ions were similar especially as concerned the recency effect. 

But in the case of condition D the increasing inter-item inter­

val may aid the recency effect produced by the peripheral store 

and may, thereby, decrease the difference in recall strength 

between the two conditions (Note that the largest inter-item 

interval is I,9 seconds which is within the storage duration 

of the auditory peripheral store.). It is, therefore, spurious 

to claim that auditcry presentation does not result in the Lls e 

of a CR strategy. C0nsequently one must be entitled to use thi s 

strategy in order to explain the present r ecall profile of the 

\>IS group. 

Consider five stimuli presented serialJ.y and being rehearsed 

by a CR strategy. ,,,hen the fifth and last stimulus has been 

rehearsed for the first time, the first stimulus has been re­

hearsed five times, the second four times, the thi.rd three t­

imes and the fourth t,vice. Thus, the strengthening of serial 

order cues and the association factor would result in the pr­

oba bility of recall decreasing with the serial position of a 

stimulus item. 

In the light of the above consideration, a lso consider a sit­

uation which involves a large number of serially presented 

stimulus it emso As the size or the rehearsal grollp increases, 

it do e s so to the advantage of' previously presented items bu.t 

to the r e.1Cltive disadvn.ntage of' the most recelltly presented 

itemo There nlLlSt come a t:,i.me, therefore, , ... hen it is no lonGer 
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to the subjects advantage to increas e the size of the rehearsa l 

group . In other wo r ds there mus t be an optimal rehearsal group 

size. This size may be determined by either or both the number 

of pres e ntat i on items or the presentation speed. The presentat­

ion spe ed ma y determine the group size by pre venting a full 

r e he a r sa l of tha t group in which case it is of no adva nta ge to 

the subject to continue to increase the size of the rehearsal 

g roup. 

Thes e t wo varj.ables may, the refore , int e ract to determine the 

s i ze o f t he r e h ear sal group . Thus , if there are a large numbe r 

of stimulus items the subject may b e forc e d to abandon the firs t 

g roup a n d creat e a n o the r rehea rsal g roup a nd the s e var i a bles 

would the n d e termine the number of r e h e arsal groups n e ede d to 

r ecall N items. 

I n the pres e nt cas e it is s u ggest e d tha t the a bove v ari a bles 

necessitated the c reation of tHO r ehears a l groups . I t i s aE s uliled 

tha t t h e init i al rehe a r sa l group i nco r p o r::>. t ed t he firs t five st ­

i muli, The a bove vari a bl es then fo r ced t h e sub jec t into d e cidi ng 

on wh eth er to c reat e ano t her gro u p , This dec i sion "as probably 

made during t h e presen tation of the seven t h s timulus and t he 

n e '" group the n inc orpo r ated the l ast three stimUl i , The ini t i .al 

decreasin g recall probabil i ty is then expl ained by t h o above 

argument . The p r ob lem at this s tage is t o explain the increas­

i ng probability i ncurred b y the second rehearsaJ. group wh ich is 

contradic tory to this argument , The cxpl anation is achieve d by 

the int roduct~on of a new var~Rble \ihich const~tutes t h e recellcy 

effe ct. This eri 'ect ovc rla ys thc cn strnte gy and acts to thc 

advant a g e o f the penultimate and ult.iruate s e rial positions e s p ­

ecia lly, The Hork of Crowder & Horton ( I969 ) and Hackworth ( I 9GJ) 
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which is cited above, introduced the concept of an auditory per-

" ipheral store which Crowde r & Horton termed the pre categorical 

" acoustic store (PAS). The duration of this store is sl!ch as to 

directly influence recall. Thus working on this princip le, the 

probability of recall would increase with serial position due 

to the overlvriting factor and the fact that the last two posit-

ions const i tute increasinly important recently presented serial 

cues. ' ,orking on the CR factor the opposite ,,'ould, of course, 

occur. Does the fact that reca ll probability increases with ser-

ial position j.ndicate, therefore, that cn is absent in the pres-

ent case? 

Further, s~rely if both factors were in operation the recall 

strength of the last group of items "ould equal that of the first 

items of the first group e specially since the last group is very 

srual .. l" However, the recall strengths are quite different. The 

first three items have recall probabilities 6f 0,68, 0,47 and 

0,)4 and the l ast thre e O,I), 0,2I and 0,1.5 . T\.,o points of v im., 

may be taken here. Une is that the first three items have been 

rehearsed many more times than the last three and that this fact 

may determine the diI'ferences in recall strength. The second is 

that Cn. is absent and that the e ffect of PAS is not as strong as 

that of CR on the first few p res entation item;:. An interesting 

suggestion that arises, therefore, is that the subject may realize 

the potentia l r·eeall value of PAS and may thereby utilize it s 

prope rtLes either "j.th or wLthout a br:Lef cn strategy. To throw 

some light on the suggestion '..;b.a t is needed is an experiment 

1ihi ch prevents any rehea.rsal 01' the J_as t few presentation i terns 0 

An indication as to the outcome of.' such an experiment is provi<.l'8d 

by the Corball is (19 66) experi.ment . As ":as detailed above, 
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cond~t~on D was ~ntended to ser~ously h~nder CR of the last few 

presentat~on ~tems, Thus, ~f th~s s~tuat~on was obta~ned the only 

"ay these ~ terns could be recalled would be w~ th the a~d of PAS. 

In fact -the results obta~ned by Corball~s revealed that for both 

presentat~on cond~t:Lons the aud~tory recency effect was much gr­

eater than the visual. Further, there was not much d~ff'erence in the 

recency effects produced by both the auditory presentat~on cond­

~t~ons although one favoured .CR and the other did not. The ~nd­

~cation ~s, therefore, that the prope rties of PAS may be realized 

and ut~l~zed by the subject. 

In conclus~on, the r efore, the results of th~s group produced 

the character~st~c bow shaped recall profile thereby strengthen­

ing its posit~on as a control group. An interest~ng suggestion 

which arose was that the subjects ma y have rel~ed, to a large 

extent, on the properties of PAS in order to recall the last few 

presentation items. 

6,2 The BS Group 

The recall prof~le of t.he BS g roup is init~ally s~mj,lar to the 

above group but d~ffers dramatically \d_th relat~on to the recency 

effect (S ee F~g. 6). The probabil ity of the BS group 1'ecall~ng 

the last three presentation items was 0,02, 0,02 and 0,04 as 

compared to O,IJ, 0,2I and 0,45. Expressed as a frequency of 

correct responses the figures for the same three positions were: 

WS group 27, 5lj- and 1I4, BS group 4, 5 and II. Thus, these fig··· 

ures tend to hi~ll~ght t.he t.otal lack of a recency ef'fect with 

r egards to the BS resultso Comparing the proportions I of correct 

._--_._- ------------------
I The proport~on of' correct re sponses of' the ifS group, -.:hich is 

const rued as the control prof'iln, ,,,as llSCcl ~lS an estima te of' the. 

populu tion pn.r,s.mete1" i.n the s tand<:::. rd error termo 



I07 

responses from each group at every serial position (Blommers & 

Lindquist, I960,p.JI9), revealed no difference in the recall fr­

equencies as far as the first seven serial positions were conc­

erned. Positions thereafter, however, were all significantly di­

fferent at the O,OOI level. The problem, therefore, is to explain 

why the BS group resu.l ts reveal a total absence of the recency 

effect. 

Two explanations may be put forward. The first assumes tha t the 

recency effec t ''las negated by the extent to which the rehears a l 

group was rehearsed. Thus, it is suggested that the first five 

or six items were extensively rehearsed to the det riment of fur­

ther presentation items which were relatively neglected. The pr­

obability of recalling further items was, therefore, decreased; 

(a) by neglect and (b) by ovenvriting due to rehearsal. 

This assumption may also be interpreted in te r ms of Hackworth's 

(I962) A-units. Presumably there are X A-units available for sto­

ring N items and ideally these units should be distrj.buted evenly 

between the N items. However, if the X A-units are exhausted by 

less than N items then N-n items are not effectively stored and. 

consequently less effectively recalled. However, PAS is independent 

of behavioural strategies and, therefore, the n items, which in 

this case are the last three presentation items, should be as 

effective ly recalled as in the casc of the 'WS group . That they 

are not is due to the extensive rehearsal which overides and 

thereby negates the properties of PA.S. 

It would be cxpccted from the above argument that the BS group 

,·/ould exhibits tront;er recall of the 1ni tial presentation items 

than the WS group. This daes apply to the first and second serinl 

positions but not to the others. Does this, therefore, j.ndicate 
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that for some unknown reason the BS subjects needed to use more 

storage units to obtain the recall strength of the WS subjects? 

That more storage units were expended by the BS subjects with-

out a resulting increase in recall strength may be due to the 

storage modality. Thus, if presentation was in the auditory mod-

ality but the subject preferred to store in the visual modality 

one would expect storage units to be expended by this modality 

conversion and, therefore, explain the increased expenditure of 

this group. 

Of the 42 subjects in the BS group, 2I claimed that they employed 

either pure visual sto r age or a combination of visual and audit-

ory stor~ge. These subjects, therefore , reverted to visual stor-

age to at least a certain extent. Thus, these subjects were vie-

wed as one group and their results were then compared with those 

who did not employ visual storage to any extent. (See Fig. 7 ) 

.~ 
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However, as can be seen, the above analysis did not reveal much 

in the way of encouraging data. The most interesting fact con­

cerned the comparative frequency with which the sixth position 

was correctly recalled. This position appeared to constitute a 

definite cut off point for the initial rehearsal group. Thus, it 

can be assulIled that whilst the size of the visual rehearsal gr­

oup was five items, that of the auditory group was six items. 

There was an indication, therefore, that modality conversion 

might result in excess A-unit expenditure which would be reflec­

ted in the size of the rehearsal group. In the present case it 

might be suspected that such expenditure resulted in the loss 

of rehearsing a further item. 

The puzzlinG feature that still remained, ho,,,ever, was the 

absence of a recency ef1'ect even in the case of those subjects 

w'ho claimed auditory storage. 

The only other as s umption that can be made in connection "'ith 

the recency effect is that the properties of' PAS may diffe r with 

regards to the present subjects. Some support for this is given 

by the argument above that these subjects appeared to be using 

every me ans availa ble to cope "i th the academic environment 

thereby r e sulting in the increased frequency of EI/PI. One 

wou ld, therefore, expect them to fully utilize the properties 

of PAS unl ess in their cas e the s e properties were comparatively 

ineffectual. Howeve r, this is mere speculation at this stage 

as there j.s a J.ack of experimental evidence. 

In co n clusion, the r efore, it can be stated tl.at the results 

of this group in comparison with those of the WS group diffe r e d 

only with r e spe ct to t he recen cy effect. HQ\-rever, the sta rtling 

absence of a recency· e ff e ct ill the c u se of the BS group \ '{a8 
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difficult to explain and calls for further experimentation. 

6.) The RX Group 

The recall profile of the RX group differs quite radically 

from the profiles o~ the other two groups (See Fig. 6). espec­

ially the control (WS) group. The primacy effect is short lived 

and not nearly as strong as in the case of the other two groups. 

Whilst middle order recall is similar to the other groups, it 

too is relatively weak. The recency effect, on the other hand, 

is very similar to the position obtained by the BS group. Two 

factors have, therefore, to be eaplained: one that the primacy 

effect j,s weak and short lived and two that the recency effect 

is absent. 

The general trend of the profile and the weak primacy effect 

may be attributed tc the fact tha t the subjects repo r ted that 

they did not employ a ny structural techniques nor did they re·· 

sort to rehearsal. The relative strength at which the first item 

was recalled may, therefore, be attributed t o its position as a 

structu:-:-al cue< The recall probability of items two to six is 

very similar thereby supporting the assumption that little or­

ganisation or rehearsal of these items took place. This fact 

was suppor'ted by fU1,ther analysis of the results which incor­

porated the frequency of incorrect responses. It was found that 

of the respcnses made, 68,4% of them "lere incorrect. This "[ould 

support the notion that no organizational techniques were used. 

The notion was further strengthened by the fact that only )6,4% 

of the possible responses ,'/ere in f a ct madeo 

The primacy and middle order effects, in this case ~ may, 

therefol'l'. be interpI'cted in terms of' the lu(;]( of OT1;an1,za tiona l 

alld rehearsal techniques~ 
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The recency effect is very similar to that of the BS group 

but it is difficult to explain its absence in the present case. 

With regards to the BS group one could see that the effect could 

possi_bly be negated by rehearsal. However, in the present case 

the argument cannot apply. The alternative, therefore, is that 

the Xhosa subjects do not use the same PAS or do not possess the 

same PAS properties as the WS subjects do. 

It is, th e refore , of considerable interest that neither of the 

Xhosa groups revealed a strong recency effect. At the same time 

it may be noted that these groups revealed a greater incidence 

of EI/PI as compared to the WS group "hich demonstrated a strong 

recency effect. The suggestion, in other lVords, is that the rea-· 

son for the absence of the effect may be tied up wj_th the image ry 

ability of' the Xhosa subjects. It "!Quld seem that the 1{S subj ects 

prefer to work in the auditory moda lity with memcry tasks and 

that this modalj.ty is more condncj.ve (i oe.,PAS) to such t asks 

than the visual modality. However, could it be that the Xho sa 

subjects pre:fer to work with the visual modality, a modality 

which appears to be incompatible ,,,i th memory tasks? 

6.4 Conclusion 

Brie:fly it may be concluded that tho WS results demonstrated 

the chara_cteristic recall profi le thereby upholding the memory 

principles that have been developed in the Ivestern culture. The 

Xhosa recall profiles, on the other lmnd, deviated wi t.h regards 

to the s e prj_ll.ciples and especially "ith regal-d to the recency 

effect. FrOb the overa ll results of thcse subjects it " R S spec-

ulated that PAS did not op ·~rato ",:i_th the same properties ill t.his 

case o }loVlcv0r. :fu~ther experimentation is needed in. order to 

substantiate the speculationo 
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Experime nt J 

I. Aim 

The aim of the exp E: rime nt was to ascertain whether principles 

of visual short term memo ry developed in the 1festern culture 

applied equally to the Xhosa groups. Of special interest in com-

paring the r esults of the groups involved was the mode a nd strat-

egy of storage a s well as their r e lative effect on recall. Corr-

elation was also attempted between EI/PI classification and per-

formance on thi s memory task o 

2. Design 

The same three groups of subjects were us e d as in Experiments 

I and 20 The t a sk cOT!lpris ed six e xper imental trials (0 Each trial 

cons:iste d of ten pict \lres pre -programmed in a different random 

order on a I6uun film. Tile objects depic ted "ere COI!Ullon to a rux-al 

environlllent so that they were familiar t o the subjects of all 

three groups. Objects \,ere photoGraphe d :i.n colour using a f ra me 

by i'l'ame techn.ique to produce the sets of pictures. The present-

ation speed was 0,75 seconds per picture with a n e gligible inteI'~ 

item interval. After e ach trial the subject w'as required to rocall 

the serial order of tile pictures. On completion of tho t a sk, 

exporimente r posed se'.Tcral questions as to the subjects morie 

+i·". --. ... .... .... 

and 

strate gy of storago o In order to achieve th<:> a:ims of the Gxpcr-

iment, the \VS r;roup ,,'as reGarded as a cont.rol group~ 

J. He thod 

JoI Stimullls 1-l"l.i.;c:cial 

'The ten ohjects photo{3'rnphc c1 '\\t 0 re common to a r ural cllvironrnellto 
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It "as felt that as such, all the objects would be familiar to all 

the subjects thereby negating the necessity for separate stimuli 

for each of the language groups and therefore , enhancing the val­

idity of comparing the group results. The objects were photographed 

in colour in order to reduce the effect that any contaminating 

recogni tion factor might h ave. As far a s possible all the obj ects 

fill ed the picture frame to approximately the same proportion. 

The obj e cts were also photographed in colour ,.,ith a 35mrn camera 

and these pictures ,,"'ere mounted on a board . The pictures ,,'ere u s ed 

to familia rize the subjects ;<ith the s timulus material before any 

experimental t rials were undertaken. 

3.2 The Role of the Interpreter 

The interpreter was trained in presenting the task and asswlled 

the role of the e xperimenter during the testing of the Xhosa groups. 

3.3 Method of Presentation 

The sulljects ,,'as asked to seat himself and the instructions ",e1'e 

read to him. He ,,'as then introduced to the pres e ntation stimul.j, 

by means of the 35mm photographs. Once the experimenter was sure 

that t he subje c t understood the instructions and re cognised the 

objects in the photographs, R. test trial was run a s conrirma tion 

of this , and then the experimental trials ,ye r e cOJllInencedo 'l'be on .... 

set of' a trial Has signalled by a large b l [tck circle ,~~hich a ppecl.red 

f or 2,25 secondso TIle st imuli were then present e d in serial order 

the end o f' ,,,"dch ,';as sj,gnalled by a larg" black triang"le. As soon 

as the triangle appeared the subject \ias required to recall the 

serial order of the presentation itelUs. The r e sults were record"d 

by the experimcntc ro At the end of' the ta.sl.: the suhject \-las asked 

certain qUGst~ons pertaining to the mode and strategy o~ storace~ 
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3.4 Scoring Method 

The results were scored for correct serial position. 

4. Subjects 

See above (p. 85) 

5. Results 

5.1 Recall Performance 

Raw scores of items recalled· in correct serial position for each 

trial are recorded in Appendix 4 • These scores are summarized be-

low to present a description of relative recall performance, (Table 

TABLE 5 

Hean Number of Correct Responses 

Over li:ach of Six Visual Trials 

( N=~?. for each group). 

Overall 
Group Group 

I 2 3 4· .'5 6 Nean 

'''hi te Student (1"S) 3,24 3,38 3,79 ),33 2.86 ),0,) ),28 

Black Student ( BS) 2 f I9 2,29 2,12 2,)8 2,0 2.9 2,31 

Red Xhosa (RX) I,9 1.71: 1,71 1,4 1,52 1,69 1,66 

Overal l Trial Hean 2,4 2,46 2,54. 2,33 2, 16 2,:;h 
--- -----

Analysis of variance showed groups to be a significant factor 

(p Of OOI), ,·;hile a pair-\~rise comparison using the t· .. te st shoh'ed 

that the performance of' each group Has different to the others 

(p 0, 001). 

It can be concluded, therefore, that ree"l l ' ''as best j.n th" 

"hite studcnt group, follm;ecl by the Black student group, and 
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with the Red Xhosa group showing the weakest recall. This phen­

omena is elaborated upon below. 

5.2 Mode of Storage 

The ma j ority of subjects ' in the ivS group reported auditory 

storage of the visually presented material. Of the 1.J.2 subjects, 

26 claimed auditory storage, eight visual storage and eight 

used a combination of the modalities. 

In the RX group, 13 claimed auditory storage , 27 visual storage 

and two used a combination of tho modalities. These figures ,,'ere 

then analysed with relation to eidetic and pictorial imagery. 

TABLE 6 

Association of EI/pI with Modc of Storage in the RX Group 

Imagery Class Recall Hode 

Auditory Visua l Total 

BI/PI ;, To 15 

o 8 19 27 

Total 13 29 1~2 

v .. as not significant, 

It "as :Cound tha-t of the 13 subjects reporting auditory sto­

rage 5 four were classiried as EI t one as PI and the rest as 00 

Of the two subjects reporti.ng combined modality storage both 

·h~er e classified as PIo The visual storage 'vElS the intercstinf; 

one and it ""as found t hat four subjects Here classified as EI 

and four as PI. Thus, looking at it froD! t.he other sitle of the, 

coin, the eight subjects classified as :81 ,·,ere evenly divided 

bet,,,ccn visual and auditory storaGe ,"!hilst of' thOSE: classiFied 

as PI l'ou.1' storc d visually, one audj_torily and tHO co:nbincd 



117 

modalities, One would have assumed that imagery would have gone 

hand in hand with v:tsual storage, however, this only appeared 

to be the case with those classified as PI where six of the seven 

subjects used visuaJ storage to at least some extent, Probably 

PI is more conducive to visual storage during a memory task where-

as, by its nature, EI is not, In other words EI has to be projec-
II II 

ted ,,,hereas PI is kept in the head, 

A further analysis was made ",hich disregarded the mode of st-

orage but concentrated on a comparison of the results of those 

subjects as either EI, PI or 0, "It was found that the mean of 

the EI group '''as 1,7, the 0 1,6 and the PI 1,25, However, there 

was no significant difference bet,~een either of these groups nor 

behve en them and thc overall group mean, Thus, once again it did 

not seem that imagery enhanced the subjects recall performance, 

A cOiaparisoT! 'vas then conducted between those l"lho s "tored vis-

ually and those ' ''ho stored auditorily, The mean for the visual 

group was 1,6 and that of the auditory 1,5 so there, therefore, 

",as no difference between the groups, Storage modality, there :('ore, 

did not effect recall performance, 

The majority of' subjects in the RX group, therefore, claimed 

visual storae e (> Contrary to expectation, hOlvever, there did not 

appear to be a correlation between classification as EI and st-

orag e modality, The results, are of course, contrary to Sperling's 

model Hhich predicts auditory storage, 

In the ns gToup, 17 subjects claime d auditory storage, 10 vis-

ual and I5 used a combination of the two modalities, Of the 10 

subjects classified as EI, three stored visualJ_y, four auditol'ily 

and three used a combinC'- -cion of the modalities, Of the 19 subjects 

classifi ed as PI, six s-cored visually, si" audi-torily and seve n 
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used ccmbined modality storage. (See Table 7) 

TABLE 7 

Association of EI/PI with Hode of storage in the BS Group 

Imagery Class Recall Node 

Auditory Visual Total 

EI/PI IO I9 29 

o 7 6 I) 

To tal I7 25 42 

2 X was not significant. 

It \,as, therefore, once again dissapointing to find that there 

was no correlation beh,een EI/PI and modality storage. 

A further analysis of the resu.lts which sought to compare the 

modes of storage \,ith recall performance, revealed that there 

was no correlation between mode of storage and strength of re-

c a ll. 

A comparison of the imagery classes also revealed that there 

,"as no correlation bet,,,een any of' these classes and recall pe r -

formance. This "as dissapointing as it was expected that EI/PI 

"ould aj_d recall. Thus, once again it must be co n cluded that 

the function of EI/PI is obscure. 

In conclusion it may be stated that the Xhosa subjects app-

eared to have a greater tendancy to store material in the vis-

u a l modalityo This is, of course, contradictory to Sperling's 

5.) Stora ge Strat e gy 

The 1-TS subjects '\'>ero divid.ed bet1'tOCn the grouping and ass-

ociativc storage strutc gLes o In all IJ subjects claime d to 
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have used the associative technique and I2 the grouping techn­

ique. Of the rest, seven claimed an accumulative grouping strat­

egy and five no strategy at all. Analysis of the results of the 

above groups revealen no difference as to recall performance. It 

can be concluded, however, that the majority of subjects attempted 

to organise the stimulus material in such a way as to aid recall. 

The above strategy trend was repe ated by the BS group, the 

majority of whom reported that they either used an associative 

or grouping teChnique. Once again there was no difference betw­

een the strategies used and recall performance. 

Conununication and understanding hindered an evaluation of the 

strategies u s ·ed by the RX subjects. However, it appeared and was 

substantiated by the subjects who adequately reported on the mat­

ter that litt le or n0 strategy nor rehearsal tool< p lace. 

6. Analysis of Recall Profiles 

For each group the frequency o f correct respons es over t he si.x 

trials "as plotted against seria l position in order to obtain a 

recall profile. 

6.I The WS Group 

The chara cteristic recall profile "as aB"ain achieved by the I,S 

g roup (Se e Fig.S ). There was a strong primacy ef"fect with a dec­

line in recall strength correlating with "erial positi.on unt:i.l 

the ninth pos i '~i o n which came under the influence of the recen-

cy effect as did the last serial position. The overall strenGth 

of recall was Greater than eith.er of' the other two groups. 

The reason us to h01-1 the bow shaped recall curve i s obtaine d 

"as dis cussed ill Experiment 2 above 0 The only addi tioll that cnn 

be made co ncern.S c;reator detailing of the profile Q It ',.r{l.S rep­

ortod ,}y the lIlajority cf' t ile subjects tllTi; t he ill:Ltial rollaa"""l 
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group consisted of the first five presentation items. They then 

found that the time taken to rehearse a gro up of this size pre-

cluded at least the sixth item from being attended to. This app-

eared to fluster the subjects who then l eft the initial r ehearsal 

group to attend to further items but subsequently discovered that 

they needed to further rehearse the initial group and so return-

ed to it to the detriment of the seventh and eigth items. The 

subjects appeared to be aware of the recency effect and in fact 

" took advantage of it commenting that they just relied on remem-

" bering the last two itemso The strength of the recency effect 

can be judged by ranking the frequency of correct recall for all 

the serial pos'i tions. Thus. serial pos i tion one was recalled the 

most times followed by 2, IO, J, 4, 9, 5. 7, 8 and 6. If in fac t 

the subjects did not rehearse the last two presentation items and 

just relied on remembe ring them, the recency effect is quite str-

ongo 

However. taking the argwnent from basics one w'ould not expect 

such a strong recency effect. Cro"de r & Norton (I9 69) argued 

that the storage duration of the visual pre-perceptual store is 

inconsequential to the recall outcome whereas that of the aud-

itory store does influence the outcome . How, therefore , is the 

strong visual recency effect obtained? It might b e that j ,t is 

obt.ained b y t he intervention of PAS during the naming process 

established in Sperlingis modc].o Thus, the nand.nl:; proc e ss may 

" p rovide acoustic f'eedback of the subject's voice , effectivAly 

converting visual presentation into auditory presentation (Har-
t1 

ton, I970, p. 22I). Visually presented material 'which is stored 

acoustically ac c ording to Sperling (I9G7) may then come u nder 

the influence of PAS 1;hBreby e'.lhaneing the r.:.cency eff'ect. Thi~ 
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of course only applies in the case of vocal rehearsalo Conrad 

& Hull (I968) have shown that vocal rehearsal produces a far 

superior recency effect than sub-vocal rehearsalo Crowder & 

Morton (I969), therefore, conclude that sub-vocal rehearsal did 

not involve PAS at all but may incorporate an artj.culatory fe­

edback insteado The articulatory feedback system must then 

necessarily operate at a lower level of effectiveness in or­

der to explain the results of Conrad & Hullo 

Consequently visua lly presented material which is sub-vocally 

rehearsed must reflect a weaker recency effect than auditorily 

presented material o A recency effect is achieved by the visual 

material, h01·,ever, and this is presumably due to the articulat­

ory feedback systemo 

A contradiction arises, however, in that no significant diff­

erence is ravealed~ accord~ng to the chi-square test, between 

the a uditory and visual recency effects exhibited by the llS 

groupo Both moda lities were rehearsed in predominantly sub-vocal 

fashion and as such one 1-muld expect a significant difference in 

the recency effects according to Conrad & Hullo Consequently Olle 

can only assume that the role of' PAS in. sub-vocal rehearsal ha~ 

not been fully resolvedo 

Looking at the above situation from another point of view, ·,,11e 

stimulus material could h.ave made a contributiono One would for 

instance, expect a letter or a dic;it to elicit J.e ss connotations 

and emotive statcs than. a picturc of an objecto If true, then 

supcrficiall.y t he picture would be reca lled better than thc let­

ter or digi t because it ,<QuId be stored in multiplc X'D-shioll vip.. 

the connotations 2..nd emotive statcs o HO"\\TcVer, this ,\,rou]_d prolJa.b­

ly only apply in the case ,,-,-he r e the objc.:ct was cA.sily recoC;'nisab l G 

and 1; .... ras the only object in t he pictuTe Q Thus, if t his was th.e 
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case the probability of recall would be slightly enhanced as wou­

ld the recency effect, thereby decreasing the difference bet"een 

the modality recency effects as predicted by Crowder & Morton 

(Note that these authors base their as s umptions on the use of 

letters and digits as stimulus material.). 

In conclusion, therefore, the recall profile of the 1VS group re­

flected both a strong primacy and recency effect. It was found 

that the visual recency effect did not differ significantly from 

that of the auditory modality and it was suggested that the reas­

on may lie with the stimulus mate:rial that was employed. 

6.2 The BS Group 

The recall profile 0f the BS g roup is characterised by a strong 

primacy effect but a "eak recency effect (S ee Fig. 8 ). OveraJ_l the 

strength of recall is not as great as in the case of tl~e WS grou.p 

and this may be attributed to the diff'erences in the recency effects. 

In comparing the t,vo groups with regard. to frequency of correct 

recall (Using the sta.tisti,cal procedure adopted in analyzing the 

results of Expe riment 2.), there appeared to be no dif:ference ill 

the case of the first six serial positi.ons "ith' the exception of 

position three which Has significantly different at the 0,05 level. 

Tho J_ast four serial positions, hm,ever. reflected. a large dif'fer­

ence between the groups which was statistically significant (At tho 

0,05 level for position 8 and at the O,OOI for the others.). Thu.s, 

OIlCO again the BS gre:',p has demonstrated a 1'lea1cer r e cency effect 

than the \,,rS groupo The reasons may be due to the s ame as those 

put f'orl.;aT'd i1) E};::perim8n"i..: 2 ,\-'here tho rec0ncy cff'ccts ot: the t 1.iO 

gronps were cOIll}Jared ,....-1th relation to the auditory tash:. o 

Wi th r0ga rds t o lllo dali ty di:ff'c rencc" the r e c a ll stren{!th of tho 

visual tas k wa s sigl1.if'icc:lntly st r Oll{s e r tha n that oi' the auditory 
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task (t= 2,I p 0,05). However, the comparison of the two mod­

ality recall profiles reveals a situation ' ,hich is different 

to that obtained by the ,.,S group. The WS group demonstrated a 

slightly stronger auditory recency effect which was, however, 

not statistically significant, This situation was attributed 

to the stimulus material that "'as employed, as according to 

Crm,der & Morto·n (I969) the auditory recency effect should be 

significantly stronger than the visual recency effect. However, 

in the case of the BS group the opposite is obtained. A compar­

ison of the BS profiles reveals that the visual r ec ency effect 

is significantly superior to the auditory recency eff'ect, It was 

found that the seventh and eigth serial posit ions ¥ere signific­

antly superior at the 0,05 level ,"hilst the tenth was signif'ic-· 

antly superj.or at the O,OOI level. This constitutes a major dev­

iation from the theory proposed by Crowder & ~!orT·on, 

Severa l explanations may be put forward to account for the ab­

ove state of affairs, Firstly, one may arg'le in terms of the s t·· 

rength of PAS and the ef'fect of the stimulus material employed. 

The Group demonstrated a very weak auditory recency effect and 

it 'laS suggested that this may be due to the fact that in this 

case PAS may be absent as a significantly influential variable 

or if present , was no t capab l e of exerting a significant influ­

ence on recallo .;rt w'as alse argued above that the st imulus mat,·­

erial ma y be of s uch a nature as to enhance the norrmJ. l:ly weak 

visua.l recency effect as p roposed by Cr::n·,dcr & Hortoll. Thus, if' 

in -the present c ase PAS , ·;a s absent or of an uninflnential nature: 

then the effect created b y the st i malus material create a supe r ior 

recency erfect in the \"isual nlodp lityo 

Secondly, it could be a rgued that, in tho case of the TIS subjects~ 
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the visual preperceptual store exerts a greater influence on the 

recency effect than PAS whether it be absent or present. The ar-

gument would go hand in hand with a proposed function of E1. Thus, 

if one views E1 as being retained by a preperceptual store, the 

store would be of long duration (possibly longer than the dura-

tion of PAS as 
, 

proposed by Crowder & Morton.) and consequently 

capable of influencing recall such that the visual recency effect 

,muld be stronger than the auditory recency e ffect. Further, as 

the auditory recency effect is slight, one is forced to assume 

that it does not possess the advantageous pr'operties as proposed 

by Crowder & Horton. Consequently the higher incidence of E1 ex-

hibited by the BS group, the greater tendancy to store inforlllat-

ion visually and the superior visual recency effect ruay refJ.ect 

an underlying state of sensory dominance which differs from that 

of the \IS group. Whereas the auditory modal ity Illay dom'ina te the 

memory process of the 1,S subjects, that 01' the BS subjects may 

be dominated by the visual modality. 

6.3 The RX Group 

The recall profile of the RX group is characterised by a g enC',-'aJ. 

decline in recall probabjlity with relation to serial position. 

Although there is a x'elatively strong primacy effect over the 

f .i.rst -bvo positlons, the strength of recall decreases rupidl)Tc; 

A major fcaturc of the profile , therefore, is the absence of a 

r ecency e f fecto (See Fi.g o 8 ) 

Tho evera1.1 strength of recall is considera bly ,,,eaJce1' than ei-

ther of the ot110 1' two groups. The r e n son probably r ef'lects the ad-

v a ntaC-80US as pGcts of organl.z ing and rehears ing stim'.l.lus materj.alo 

The group did n ed; URe any s t ra tE" g y nor did it reli.earse t ins toad. 
11 j! 

subjects trie d to burn th(' pre!;Dntatj.on items i .nto their lwuC\s 
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and consequently paid the penalty when it came to r ecalling them. 

One subject, '''ho incidently "as classified as a non ej.detiker, 

remarked that he tried to keep the picture in his mind by nam-

ing it loudly. His strategy was to keep the present stimulus in 

his mind in visual form until the next stimulus was presented. 

Then he ,,'auld discard the first stimulus and do the same with the 

next. Eventually .. hen al l the stimuli had been presented, he re-

turned to the beginning and trie.d to conjure up each of the S·tilllUli. 

He further remarked that he preferred the visual presentat ion 

becaus e he could visually retain the stimuli vlhilst he could not 

" retain the auditory stimuli as they immediately faded from his 

" mind 0 

At this stabe three aspects of this subjects remarks should be 

noted; (a) he .. as not classified as an eidetiker (b) he stored 

information visually ( the loud naming o:f the p:Lcture seemed to 

b e a conulland to himsel:f to keep the picture in his mind) and (c) 

he prefe rred visual presentation because he could retain the 

stimulus longer than he could retain the auditory stimulus. The se 

points lend support to the theory proposed above with relation 

to the BS group and the lilodCl.lity recency el:f'ect. The subjects rc'-· 

mark s accord ,,'ith the suspiscion that the v isual preperccptual 

stere is of' a longer duration and of greater inf'luence than PAS, 

NeYE~rtheless) the f ac'(; remains that recall by the HX group 'H ?. ~ 

considorably ,yeaker than either of the other groups and this ca,' 

be attr ibu·ted to the.Lr lade of stratet-7 and I'eheCl rsal. 

In comparing ttl", frequency of correct recal. l with relat ion to 

serial position, it \'lUS :found tha t the WS group hp.u Slli)e rilJr rcc~ 

all (1' 0,001) £01' all but the fifth, sixth and seventh serinl 

positionso This can be attribu t e d, in the signi.fican tly super:ior 
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cases to the influence of strategy and rehearsal. In the cases 

where no significant difference was revealed, the middle order 

effect may be used as an explanation. With regards to the RX group 

the probability of recall would decrease with serial position be­

cause of the lack of strategy and rehearsal. On the other hand 

recall of the same serial positions by the WS group would not be 

subject to very influential strategy or rehe a rsal and therefore, 

the probability of recall would be nominal and thus equivalent 

to the RX recal.l perf"ormance. 

There is also a considerable difference between the DS and RX 

recall profiles. Overall the BS group displays significantly st­

ronger recall. This is appa rent with regards to all the serial 

positions with the exception of the sixth, eigth and ninth posit­

ions. The sixth position i s difficult to explain unles s one env­

isages the first rehearsal. gro up as constituting the first five 

stimuli and the sixth as being unattended to '''hil.st a decision 

is b eing made by the BS subject as to the formation of another 

rehearsal group. The seventh position reflects the forma tion or 

this group which is iUUllcdiately abandoned. Thus, the DS group may 

not process the sixth, eieth and ninth serial positions thereby 

reducing the recall probabiJ_i ty to a par with the nOll-rehearsing 

RX groupo Ifith regards to the tenth position one can only assume 

that either the DS group h a s cultured the visual prc perceptual 

store to a er,,, .. ter extent than the HX group or that tiley made 

some attempt to proc0Bs the stimlus o 

There are, therefore, occnssions w"hcre the BS and liS recall 

pro:files c01ncidcd ,,, ith the RX profile, but fo r the most part 

they reflected serjal. po s itions which Ilad not be ell processed 

by these groups and. consequently thoir reca1..1. probability had 
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been reduced to that of the RX profile. 

Analysis of the srength of recall of the visual and auditory 

re sults revealed that visual recall was superior to auditory 

r ecal l (t= 3,98, p O,OOI). As far as frequency of correct re­

call and serial position was concerned, there 'vas no signific­

ant difference in the recall of positions one, six and ten. 

That the visual modality reflected an overall recall superior­

ity may be attributed to those aspects mentioned above concer­

ning a subjects con~ents on recalling the modalities under dis ­

cussion. Or the results may be interpreted in terms of the 

findings of Kaplan, Kaplan & Sampson, ( I968 ). These authors 

proposed that visual recall has an advantage in that the st­

imulus may be stored in both modalities whereas it is more 

difficult to visually store an image of an acoustically pre­

sented item. As all three groups have demonstrated signific­

antly strong er visual recall this, in fact, may be the case. 

With regards to the recency effects, vis ••• l recall of the 

seventh, eigth and ninth serial positions "'as significantly 

stronge r than the auditory recall (p 0,05). Ho,,'ever , there 

;vas no difference over th(~ t enth position. Overall it "ould 

appear that the visual recency efTect is stronger than the 

auditory recency effect, however, a dcfini te s tate of affairs 

is cOlllplicated by the comparative recall of the tenth posit­

ione> Dut even if' there is 110 signii'icant dif'f'ercnce be "cwe£l1 

the I!lodalities for this position the s:i:i:uation is st:lll vast)y 

di.fforcnt to that "hich arose in conjunc tion with the 1{S pro­

file and Enren more so with relation to the theory of" Cro,,,dcr 

& HortoTIo Thus, the indicatiolls still are that the Rt'C subject s 

may llave a morc inf'luent.ial visual prcpcrc:cp1;u8.1 store tItan 
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PAS. 

It can be concluded, therefore, that the RX group exhibited 

a decrease in recall probability with serial position and de­

monstrated a lack of a recency effect. The visual recency eff­

ect, if measured by recall of the last item, "as equivalent to 

that exhibited by the auditory modality and r epresents a diff­

erent situation to that envisaged by Cro"der & Horton. 

6.4 Conclusion 

It can be concluded that the recall profile of the WS grcup 

conformed to theory, thereby, substantiating its position as 

a control group. That a comparison of the auditory and ViSUD.l 

recency effects exhibited by this group d.id not statistically 

uphold the theory of Crow'der & Horton, "laS attributed to the 

nature of the stimulus material. Nevertheless, the Crowder & 

Horton trend Ivas apparent. 

The BS group, "~chich comprised of a nWllber of subjects \>Ihc 

utilized the vi s ual modality during storage, fol101,'ed the gen­

eral trend of the 1,S e;roup but at a significantly inferior re-­

call strength. The recall profile of this group was character-· 

ised by a relatively \"eak recency ef'f'ecto This effect, however, 

aroused considerable interest ",rhen it ,\ras discovered to be sic:­

nificantJ.y stronger tha n the auditory recency effect thereby 

cont radicting the theory of' Crovder & Horton. It ,-,ras · specu.lated 

that this trend represe nted an underlyinG state of sensory dom·· 

inance "'hich differed :from that of the I{S group. It "ms, thus, 

al.so speculated. tha t the major influential prcpcrceptual s"Lore 

was the visual store . and not PAS which bad a major influence on 

the WS auditory recall prof'i1e and thus on the comparisoE of tho 

modu li t y re ecucy effe c ts (, In n tt f.;w:..pt :i,ne to resolv e the probJ.e m 
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and at the same time to find a function for eidetic imagery, 

it "as suggested that this i magery originated in the visual 

preperceptual store and reflected the storage duration and. 

potential influence of the store on recall. 

The RX e;roup "a," characterised by a decline in recall prob­

ability with serial position and the absence of a recency effect. 

This "as attributed to the fact that the subjects did not em·· 

ploy any storage strateGY nor did they rehearse items in store. 

It ' ''a s more difficult to explain the absence of a recency eff­

ect. Hm"ever, if one studies the cOL1illents made by a subject 

which are quoted above, some light is thrmvn on the matter. The 

strategy of this subject was to detain an image of the st imulus 

in his mind ( note incidently that this is akin to the PI pr-­

ocess) until the next stimulus ",as presented whereby he would 

discard "the first image and cOl1centrate on detaining the ncxt 

ima.gc . Then "fter all the items had been presented he ,,'ould 

att empt to conjure UIJ the stimllii. Tlds is a cumbersome and 

murldling process ' ,hich mu st talcc SOIne t ime and effort. Con­

sequently (n) because there are no serial cues and (b) beca-

use recall requires much time and effort, it is unl.ikeJ.y that 

the sub j ec t "dll corrEH;tly recall the last fe,., presentation 

items. The rec oncy ci'i'cct was, therefore , very ,\~eak and s tat ..-· 

istically no different to the auditory recency effcct. Ho'~ver, 

the relation bet.ween the two recen.cy e:f:fects "!.\1as still cOllsiu­

erably di:fi.'er" ut to that proposed by Cr01,!dcr & Horton. 
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Experiment 4 

I. Aim 

The aim of the experiment was to ascertain "hether all three 

groups were susceptible to acoustic confusion. Also of interest 

was the mode and strategy of storage which the subjects employed. 

2. Design 

The same three groups of subjects wero used as in the previous 

experiments. The task comprised six experimental trials. Each trial 

comprised a fixed ordor of ten pictures each depicting a single 

object. The serial orcer of these items '''as ·randomized for each 

trial. The objects depicted were chos en for the acoustic similar-

ities which existed iI' their names. Due to the nature of the tasl~ 

it was difficult to find ten dopictible objects with the above 

qualities so that of the ten items, five were exclusive · to a sub-

group and five to another sub:-group. Their presentation order, 

however, ,! ... ~as randomized without reference to sub-Groups 0 ~V"O ser-

ics of acoustically confusable objects were generate d; one for 

each of the language groups. The presentation speed and format 

,·ms the same as in Experiment J. The control for the experj.mcnt 

was the visual task ( Experi ment J), \\fh cre acoustic confuse.biJ.i ty 

was absento 

J. Nethod 

J.T Stimulus Hated.al 

Previous experilncnts in the field or acoustic confusabil ity 

employed l etters as stimulus material. However , as the px'esent 

experiment incorporated an :Llli tera t o group s uch material "as 

out of the quest iono Consequently pj_ctures of obj ec ts were chosen 

instead. In cll.Oosing ·(;he"e objects it"::>.,, kept in mind tha t thcy 
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should only be iden ti±'ied by one specific name, that they s h­

ould be easily recognisable and that their names should be 

acoustically similar. The objects chosen may b e referred to i n 

Appendix 20 • Thes e obj ects were photog r a phe d frame by frame on 

a l6mIn film and we re in colour. The objects were also ph otog­

raphed on J5!ll1n film and the coloure d pictur.es ,,,e re mount e d on 

cardboard. These photo graphs ,,'e re used to familiarize the sub­

ject with t he stimulus material prior to undertaking the exp­

erimental trials. 

J.2 The RoJ.e of t he Interpre ter 

The rol e of the i nterpre te r was the same as tha t "Thich he 

assume d in the previous experimentso 

J.J Meth od of Presen tat ion 

The metho d of p resentation was the same as ill Experj.ment 3. 

30 1+ Scoring l~lethod 

The r esults ,.ere scored for corrcct serial position. 

4. Subjec t s 

The same subjects were used as in the othe r expe rimenta 

(S ee Experiment I, 1'. 85 ) 

5. Results 

5 .l Recall. Performance 

Raw scores of i tcms recalled in correct serial position for 

each trial are record0 d in Appendix 7 0 The s e scores are swn­

ma rized b c lcl\f to present. a description of relative recalJ_ 

performanc e, (Table 8). 

An.alys i s of variallcB 5h01""0 c! g ro ups to he a s igni:f:i cant 

:factor ( p O,OOI) , while 8 pair-wise comparison using the 
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t-test showed that the performance of each group was different 

to the others (p 0,001). 

TABLE 8 

Mean Number of Correct Responses 

Over Each of Six Confusability 

Trials (N=I+2 for each group). 

Trial Number Overall 
Group Group 

I 2 ., 4 5 6 Mean 
..J 

"hi te Student (HS) J,19 J,29 J,2.6 2,24 2,8J 1,86 2,78 
-------

Black Student (BS) 2,19 2,17 1,98 2,02 1,71 1,67 1,96 

Red Xhosa (nx) 1,05 1,05 1,21 0,71 0,62 0,86 0,92 

Overall Trial Hean 2,11,. 2,17 2,15 1 ,65 1,72 1,46 
~ 

It can be c enc luoled, therefore, tha t recall "as b es t in the 

White student &rou1', followed by the Black student group, and 

"ith the Red Xhosa group sho1<ing the ,veakest recall. This ph-

enomena is elaborated upon belo\/o 

TABLE 9 

A Comparison of the Visual 

and Acoustic Conl'll.sable Tasks. 

Group He,.n Recall 

---------------------
Visual Ta sk. Acoustic Confusable 

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

1~hi te Studel1t ( >{3) 

Black Student (BS) 2,J1 

Hed Xhosa (me) 1,66 0,92 
--------------.~---.---------.. . -. 



A comparison or the visual (control) results and the acoustic 

confusable results revealed that recall of the visual task "as 

significantly stronger for each of the groups (p 0,001). It 

can be concluded, thererore, that acoustic confusability was 

present o 

5.2 Mode of Storage 

In the 1-/S group 25 of the subjects reported that they had st-

ored material in the a uditory modality. Of the remaining subjects 

four claimed to have stored visually and I) used combined modal-

ity storage. 

In the ES group 15 subjects reported auditory storage "hilst 

19 claimed visual storage and eight used combined modality st-

orage o Of' those subje cts ""ho claimed visual storage, four W"ere 

classified as EI and 10 as PI. Of those clE'iming combined mod-

ality storage , four 110re classified as EI and four as PI. 1'Jhilst 

of those claiming auditory storat:>e, five 1'lere classified as PI 

and t1,o as E I • 

TAELE 10 

Associa U .on of E1/PI 1"i th Hode of Storage in the ES Group 

Imagery Clas s Recall Node 

Auditory Visual Total 

£1/1'1 7 22 29 

a 8 5 13 

T'otul IS 27 ~2 

p 0,05 

'fahle IO il1ustratl;,~s the assocj.ation of t·he imagery class:U: -

icatioll of' I~xperiIll.ent I with t 1)c recall mode reported by 
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subj ects of Experiment 4, EI and PI are classed together, and 

auditory storage is distinguished from visual or visual-and­

auditory storage, This association is significant at the p 0,05 

level. Subjects ' ,ho were, therefore, classified as EI/PI tended 

to store material i"l the visual modality, HO\lever, imagery cla­

ssification did not correlate wj.th recall stx·ength. There was no 

difference in recall betl.een the imagery and non-imagery classes. 

An analysis of recall and storage modality revealed an interes­

ting r e sult. It \,'as found that there was no difference between 

r ecal l of the visual control task and the acoustic confusable 

task for those subjects who either stored visually or used com­

bined lllodality storagE! in the present experi mento There ,,,as S. hOi-v­

ever, a significant difference (p O,OOI) between the visual con­

trol recall scores and the acoustic confusable scores of those 

subjects ,~·ho reported auditory storage in the present expel:'iment" 

It would, therefore, appear that visual storage may CirCllillV01lt 

the detrimental effects of acoustic confusability . 

In the I~,,( group, 25 claimed visual storage, 6 combined modali ty 

storage and II auditory storage. Of the 7 subjects reportillg PI 

in Experiment I, four stored visually, one combined lodalities 

and two stored auditerily. Of the S reporting BI, 5 stored vis·· 

ually and .3 audi torilYoThc..:re is, ho\·.'cver, no 3.ssociatioll bGt, .. '(~ en 

EI/PI and. visual stora.ge (See Ta.ble II) . The lr.njorj.ty of those 

subject Ei j.ll Experiment I ·..,ho reported the absenc e of :Lm.agcry 

also stored inf'ormution in a predominantly visu:tl f'o rill 0 Of' the 

27" I8 stored vi~jual .ly, t,·.-o comhined moduli tics and sc"-en . . c:.tored. 

audi torilyo Thus ~ overall there , .. as a dci'in i te tcndancy for the 

membe rs of this Group to sto:('~ infurmation in visual formo 

There ' .... as no SiGIlii"ic.:unt corJ"'c.l.L"t. ti on be-t: .... oon. s toracc m0ua].i ty 



IJ6 

and acoustic confusability as was found "ith the BS groupo Both 

those "ho stored visually and those who stored auditorj.ly exp­

erienced acoustic confusability at a significant level (p O,OI)o 

TABLE II 

Association of EI/PI with Hode of Storage i n the rue Group 

Imagery Clas s Re call Mode 

Auditory Visual 

EI/PI 5 IO 

o 7 20 

Total I2 JO 

x2= I,89. dolo= I, not significant o 

50J Storage Strategy 

Total 

I5 

27 

42 

The genera l trend followed tha t which ,·ms not ed j.ll Experiment 

J "ith reeards to all three groupso 

6. Analysis of Reca l l Profiles 

For each group the :frequency of correct responses over the six 

trials was p lotted agains t ser~al position in ~ rder to obta~n a 

recall profileo 

6 0 I The 1[S Group 

The characteristi c recall proi"i l e was once a gain obt(J.j.ned ( See 

F~~o9 )oIt is cllaracter~se d by strong pr~mncy and recency e~rects 

and weak middle ordpl' recallo The streDGth of r e ca J. l is t hO'h'e'l,re1"', 

sicnifican'Lly "eaker than recall o:f the visllD. I control task o That 

t his it' so mus t lend further suppo 1't te Conrad t ,; (J:9 G4) findint.:s 

and ultj~nw. tE"ly to Sperlill0"s mode l of visual shoJ .. ·t term mClIiox''Yo 

That is that visual Stir.1Uli WilY be encoded acoustical.ly i1.l1d that 

ct,cous tJ.c s i lrl i l ari t ieG may exert D. do trimc-.nlta l in£' lu.c~l1GC Oll r('cn.J.l o 
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A, further point to note is that previous work in the field of 

acoustic confusability (e.g., Conrad, 1964.) used letters as 

stimulus material. In this experiment, however, photographs 

"ere used to produce the same effect. 

6.2 The BS Group 

The recall profile of the BS group (See Fig.9 ) is very sim­

ilar to their visual task recall profile. It is characterised 

by a primacy effect, ",eak middle order recall and in comparison 

to the WS profile, a weak recency effect. This recency effect 

is almost identical to that obtained in the visual task , Thus, 

once again the visual recency effect is superior in strcngth 

to that obtained in the mIdi tory task. 

A recall comparison beh;een the acoustic conf'usable task and 

tile visual task revealed that recall of' the former was signif­

icantly weaker, thereby, indicating tile presence of acoustic 

confusabili ty. l!o,,'ever, two major contradictions arise at tllis 

point. Firstly, according to Sperling's mode l, visually pres­

ented material is stored. in auditory form in S'fNo But as \"e 

have seen this group has a t endancy to store such material in 

visual rather than auditory form. The question as to ,,,hy they 

do so Illay revolve around the high incj.dence of imagcry report­

ed by this group. If ,,'e cannot exactly pinpoint the fu lction 

of imaeery \\'e can propose tha t imagery may enCOltraGoc visual 

storage in STH. Although SllCh storagc does not produce super­

ior recall , . .-rhen compared to those ill this group ,.,11.0 store aud­

itorily, subjective reports .indicate that those subjects stor·· 

inc visuall.)'" believ'e tho.t suell storu.c;e is strollG;er than. a u dit­

ory storace 0 

Thp. secolld contradiction i.nvolves a coustic con:fusabilityo 
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According to Sperling's model, acoustic confusabilj.ty occurs as 

a direct r8sult of acoustic storage. Thus material which is ac-

oustically similar should be susceptible to confusion either dur-

ing rehearsal or retrieval. Consequently material which is stored 

visually may not be open to acoustic conf'usability, although one 

could probably argue that it muy be open to visual confusability. 

Hm1ever, in the present case, because of the divergent visual 

forms, visual confusability must be ruled out. The question still 

remains, therefore, as to h01< the recall of this task is signif-

icantly weake r than recall of the control task, taking into account 

the tendancy for subj ects in this group to store visually. As the 

serial order of the tasks themselves was completely randomized, 

fatigue or practice effects may be ruled out. Thus, what remains 

is the bare fact that the acoustic con.fuse.ble task was r ecalled 

to a weaker extent than the visual task and yet in both cases there 

was a tendancy to"ards visual storage. ',e can only assume that 

somewhere, someho,\'f, ().Gous t.ic conf'u.s ability did arise even thouC1l 

the information ' ·l 2. S storF!d vis ually. A clue as to hm, conf'usability 

I 'Q' may have arisen might be found in Baddeley's work \Baddeley, I96,,). 

Baddeley determine d the point of acoustic confusability to be the 

retrieval process on the understanding that the more similar the 

items to be retrieved tho Illore difficult it is to discriminate 

between such items and , therefore, tho mon' errors that occuX'. He 

is preswllably referring to acoustic sinl:"i.larities and acoust i c st-

orace. Thus. although his underlying pr:Lnciples may EOt concerll us 

herc p h is major one of retrieval being the focus of confus nbility 

may do SOo As j.nf'ornn..tj.on ,\'ias stored v:tsu2.1.1y there must, at the 

retrieval stag8 which Buddeley rorers to, be l.ittle chance of' 

discrimina.t ive errox'o However, recall must necess a rily be of' n.n 



auditory nature and, therefore, at some stage during the ret­

rieval process the visual image must be translated into acoustic 

form. It is suggested that it is at this stage of the proceedings 

that acoustic confusion may occur. 

Recall in the auditory modality must at some stage force the 

subject to abandon his visual images and. translate them into 

auditory form in preparation for recall. Because this is the 

first time that the auditory· trace has been laid down and be­

cause it is susce ptible to trace decay, rehearsal must take place 

to reinforce the probability of correct recall. Rehearsal in this 

modality may be even that much more necessary as this group pre-· 

ferred visual storage rather than auditory storage. Dearing the 

above factors in mbld a number of outcomes may be possible. 

One lilay postulate that the subject may translate all the visual 

images into auditory form, discarding the i mafes complete ly, and 

the n concentrate on rehears ing the auditory forlll. ThiR ,"ould te>.Icc 

place illlllledia tely prior to recall. Acoustic confusabili ty ,<ould 

occur i.n the normal fashi.on. 

It lilay also be possible that the subject may follow the above 

procedure but rp.tain the visual images which would be replaced 

as the first source of reference by the auditory form. The r "[lson 

behind reta ininG the visual form would be a saf'et(aurd c.gainst 

losinG the whol.e seC1.uencc d.urinG the translatory periodo The yis­

ual :form may -tllen 8.1so act as a cross · ... reference 0 Conf'us ion may 

then occur ill either or both of the :follo,d.ng ,<ays; (a) crOS5-

refere nce i tsel:f lllay lead to conflu::ioll even ,\'l1.cn tho Hlem,ory tro...­

ces ar.c not of an acollsti.cally COlllll.Sable nature and especially 

so ,,,hen they are. Dux:i.l1G this jH'ocGdure tlw subject 1IIUSt lllolli to r 

two sequences or diffcreJlt lllodalitico j.n order to cJ1Pck thG 
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serial positions in the auditory sequence. The auditory sequence 

must be r ehearse d because of its rece11t formation , whilst the 

cross-referenc i.ng is in progress. Thus, the subject must attempt 

to cross-reference the t,w modality sGquences and rehearse the 

recently formed auditory sequence. Consequently it is difficult 

to envjsage the subject correctly recalling the final serial pos­

itions in the time availa ble to him. (b) the cross-referencing 

process mLlst be further complicated ,,'hen the auditory traces are 

acoustically similar as the acoustic confusion variable may then 

intervene to the detriment of r ecall. 

Both the above proccsses take place immediately prior to recall 

but the translatory proccss might also b e reserved until the recall 

process actually takes place. In this case one may postulate that 

the subject might simultaneously sub-vocally revieu the visua l 

sequence ar;.d recall it. Such a process would also be open to 

acous ti c COll.Iusabi li tyo 

There are, therefore, a number of poss iLle ways in which ac· .. 

oustic confusability may occur even though t1,e materi.al , ,,as st.­

ored visually. The principle rcason being th .... t recal]. must be in 

the auditory modal i -ty and as soon as this modality is resorted to 

the acoustic confusable variable comes into cperatiollo 

The question is thou(;b uhe-bher material may be stored in Vif;!!2- .l 

form " ithout Hny aid from the auditory 1ll0dalJ.ty. It ,·Ii .II be noted 

above that the presumption is thnt Dl8.tc":,,ial is stored in pure 

visua.l :foral and as such acous tic con:fntiahili ty only arises i mm­

ediately prior to or during the recall process. Auditory sto:ca c;e 

is reinforced ny sub-vocal or vocal rehearsul o 1vithout this reh­

earsal mechanism the audito :,,)' trace , ,,-ould deeay. Tho abo' ... e pres ­

umption !I.ust, as £; l1me that either the visual trace does not dec:ay 
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as rapidly as the auditory trac e or that visual. rehearsal is a 

possibility. It would be difficult to pass judgement on either. 

That visual storage is a possibility, however, may be indj.cated 

by the high incidence 0:1' imagery reported by this group. There 

may be a dra"back ir. correlating the two for images are suscept­

ible to oven,ri ting and , therefore, so must be t en serially pre­

sented stimuli that are stored visually. This is overcome, hO\,­

ever, by the subjccts reporting that they used a compound p ict­

ure technique. Thus, as each stimulus "as presented, it , .. as added 

to the picture in the v:isual stol' e which was a compound of all 

the stimuli presented. In this way only one picture needed to be 

retained. That this is a possibility is again indicated by the 

stimuli presented in Experiment I which were, of course, comp­

ound p ictures 0 An ipteresting speculation 'vould concern the for­

ma tion of EI/PI "i th r€.la tion to serially presented visual ma t­

erial whether cOlllpol.!nded or kept separately. Normally EI/PI in 

generated by a stimulu s vith a presentation time of at least tell 

seconds. Could s uch imar;ery be generated by the stimulus presen­

tation time in the ' present experiment? It appears douhtfu l th"t 

EI could be generated by suc h a limited st imulus duration. HOH­

ever, the t)TC of' i J',act'ry which \-IC must be rclating to in thi,; 

experiment is PI and as little has been done to clari:fy the par­

ameters of this i mag.,]')' 1<e cannot dismiss the fact that it may 

be Genorated by a limited stimulus duration timeo In SUP1)Ort of' 

the suggestioll that vj.s tlal storace may h a ve beC!n by Ineans of PI, 

,\\re have the correlation between iHlct(;r:'ry classificatioll and stor-

age l!lO c1alityo It will be l' elilcmbcred that of' the 19 subjccts cla-· 

ssi~icd as PI, I~· u'~ilizod -the visual modaJ.ity i n stc1ring l;lnt~ ria] . o 

Could the material have been 0torcci, there:Lore , 1\Ti1~h the aid of 



PI, If it could it would help us to explain the prolonged duration 

of the visual image '''hich is suggested above, HOlYever, a possible 

argument aGainst PI storaee would be that ,,,j.th such storage dur­

ation felY mistakes should be made in recall even in an acoustic 

confusable task, If the image is stable and prolonged the subject 

may have an extensive period in "'hich to recall the presentation 

items and ,;auld nO'I;, therefo re, be hurried into mal<ing potential].y 

incorrect responses, Further acoustic rehearsal ,;auld not be nec­

essary, thereby, circumventing the main source of acousi;ic con:fus­

abili t)', I!ol<ever, as there has been no indj.ca tion of imagery en­

hancing recall, PI storage lIlay not be as perf",ct a storage mechan­

ism as one 'vould thinko 

In concluding overall, therefore, it '''as substantiated that the 

BS group Kas susceptible to acoustic confusion even though a l a rgo 

nwnber of them reported visllal storage, It Hac; Sl'.egested in the 

case of visual storage, that acoustic confus ion took place innn ..... 

edia tcly prior to or during: !:'ccallo The re:1.S C!1 "HaS thu tit '\vas at 

this stage that all. auditory translation was l1C.:cessary for recall 

and that this translation b0.came imme diately sllsceptible to ac­

ous tic cO'1fusioll o III explailling pro] oIlged visllo.1 storage it ,<a s 

sUGGested that PI may be the accounting factol.', 

6. J The me Group 

The recal). pro:filc of' the R..'C eroLlIJ is characterised by a reI·· 

atively ,-!pah: primacy effect." weak middle order recall, and u rcc~" 

cncy ef' i"'cc.t i'lh.ich j.s relatively slightly stronger t11n.11 tho. t e x~~ 

hibi ted in the r'Ocall prof'i1es of' the other tasks, An Glnalysis of' 

the resIJ.lt:..; revealed th~ rcc u .1.1 strcng·th of' this task to be siC'-

nificantly ,\reuker than the recall oJ.' the visu:;..l control t as l.;:o :II: 

cn.n be cOl1c ludecJ~ tbore..ror .... ·, tha t nC0ustic cOllf'nsion must have 
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been a factor "hich resulted in the significantly weaker recall 

of the acoustic confusion task. 

A comparison of the recency effects exhibited by the auditory 

task and the present task showed the latter to be slightly str­

onger. The frequency of correct reca ll over the last four serial 

positions was higher in all cases for the confusability task with 

statistical significance being attained by the seventh and ninth 

serial positions (p 0,05)" This situation is, once again, contr­

adictory to that proposed by Crm<der & ~lorton, It may, there:foJ'e, 

lend further support to the notion that these subjects possess a 

stronger visual peripheral store as opposed to PAS, 

With regards to acoustic confusability the case appears to be 

very much the same as '<lith the BS Group, It was determined that 

JI of t11e subjects utilized visual storage and yet acous tic con·­

fusion ",as evidento It ~'3 suggested that tb e ar6uments . concerni.ng 

this fact are the saMe as those relating to the BS Group, 

Overall it lllay be concluded that all three croups demonstrated 

acoustic conf'usioIlo The reasons, ho"Tcver, dif'f'er cOl1siderablyo 

The 1{S group was characterised by auditory storage and was, there­

fore, susceptible to a coustic con:fusion durinG rehearsal and re­

trievalo The Xho sa groups, on the other handS! stored in predomin­

antly visu.al f'orl;l and as such shoul d have circwnvented acoustic 

confusion, That they did not was attributed to the :fact that re­

call n ecess itat.ed un auditory translation either iuunedi2.tely prior 

to or during To e a J.]. and it ,';as at this stag€' that acoustj.(; con .. · 

f'usion may ha.ve intrv.ucuo 
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5. A MODEL OF STH 

The purpose in conducting the present study ,,;as primarily to 

ascertain whether principles of short term memory developed in 

the Western culture, were equally applicable to the Xhosa 

culture. Previously Jaensnh (1923) and Doob (1964,65) had 

speculated that the reportedly high incidence of EI amongst 

primitive illiterate peoples, regardless of age, may indicate 

a different way in which information may be stored. It was 

assumed that EI might encourage the subjec t to store information 

in visual form as opposed to the characteristic auditory form 

observed ill the Ivestcrn culture. If this were the case then one 

might expect the Xhosa subject to j (a) be exempt from the 

phenomena of acoustic confusion and, (b) be able to utilize his 

imagery to the advantarre of recall during an ST}1 task. Doob 

(19 65) , in :fact, investigated the influence of imagery on memory 

but found it to be negatively correlated. The present study was 

intended to observe the case more clos ely and introduced the 

critical acoustic confusability task. Sperling's model of 

v isual STN "laS employed to represent the principles developed in 

the Western culture. The results of the present study were 

revea]_ing and contradicted Sperling's model in several j_mportant 

,,,ays. Consequently various adaptat ions to the luodel are proposed. 

Sperling's model advocated nco ustic storage of visually 

presented material and herein lies the most important contl'a.·-

diction produced by the Xhosa subject3. TllGre was a d e finit9 

tend e ncy f'or the se subjects to :3tare inf'oTmation in visual £orl1l o 

This not only applied to those clas s ified a s EI/PI but also th05e 

'Nho re.ported the absence of j.magery in Experi menl; I" FUlcther 



Further, although it was most applicable to the ~isual tasks, 

this tl"ndency, in lesser strenc-th, ,,'(1S also observed in the 

auditory tasks. Western subjects, ns epitomized by the WS 

group, on the other hand store d the information in predominantly 

auditory f'orlilo It has been propounded that, in the 1{estern 

cuI ture, auditory storag·e has the advantageous influence of 

PAS especially if rehearsal is of a vocal nature. I{hether PAS 

encourages the subject to store in the modality or not is a 

matter of debate but nonetheless it is the strongest form of 

storage . Thus, assulilin~ the case preperceptual storage 

properties apply to the Xhosa, it would seem that they are 

choos ing the disadvantageous modality in '''hich to store material. 

However, the high incidence of imagery and the tendency to store 

visually, may be an indication of p reperceptual stores with 

different properties. The effect o:f these stores is most marked 

in relation to the recency effect alld in this case Crowder and 

Horton (19 ()9 ) propose that the auditory modality should reflect 

a strODb'Cr recency effect \o\Tith "lestern Bubjec ts . The Xhosa, 

however, demonstrated a strong-er visnal recency zf'f'eret. Thus, 

it may be assw!1ed that the v isual preperceptua l store, in their 

case r must be of' at least a longer dul .... ationo Tarn.ing to imagery$' 

Both f01'IllS 

of' imagery reprcscni: a prolonGution of the v isual stimulus in n.ll!1 ;) st 

complete formo This ",,·ould suggest a visual store capable o:f 

holding ra\{ dat a for a rolat.ively long til[~p'o Is this not the 

exact :function or a prepe rceptual store ? 

be one and the same or at least related? 

Could the two, there:forn, 

Further ind:i.cation of the possible invo lvement of the visual 

perperccptu~l s·torc (VPS) and iJ~aGcrYJ j.s ~ound in the s '~oraGc 
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strategy adopted by the Xhosas. These subjects tended to use 

an associative group strate&y in the form of a compound picture. 

Such a technique and its duration without rehearsal , is akin to 

imagery and the most suitable storage point '<QuId be the VPS. 

In summarizing, therefore, the Xhosa subjects tended to store 

in the visual modality '''hich exhibited a stronger recency effect. 

Consequently it is suggested that the VPS has a longer storage 

duration period and may, t he refore, be related to imagery. 

Sperling's model IIlUSt, therefore, be modified to account for 

visual storage "hich appears to take the form of' a prolonged 

image and a s such does not neccesitate rehearsal o The model 

does, h01,'ever, stand ",ith relation to auditory storage. 

As a result of the above facts Sperling's acoustic trans­

lation mecllanisln ~ay become redundant in the case or visual 

storage. In the mode~, the visual i mage is translated into 

acoustic form and stored in the auditory inf'orma.tion staee '(AIS) 0 

llowever, thD results of Experiment 4 led to the suggestion that 

translation only t akes place i~nediate ly prior to or during recall. 

Consequf'ntly the visually storcd material must have access to a 

translato ry mechanism in order to be recalled. This mBcl1D.nj.snl 

must the n b e linked to an AIS so that temporary storaGe and 

rehearsal may takc p18.ce . 

< The simplcst '·.-ay 01 accountinc :for these contradictions is to 

account for prolonGcd visual storage within S[Jerling's exj.sting 

strllctur(~ c This may be dqnc by assumin~: that iIl!o..c;cry e11couraGes 

visual storace ant.1. that it is maintained cd; n peripheral level in 

relation to SperlillL ' s AlS. The v is ual ini'o r rani..ion store il l :li5 
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of duration de pending OIl the culture involved. TIllIS, vis unl 

in.f'ormation is prolonGed in this store until needed f'or recall 

whereupon it :fo110",,'s a normal proc e ssing into the AIS which is 

aGain of fluctuating strength dependent on the culture, This 

system also neatly accol;.nts for tho combined moda.lity storage 

technique ",hich \<as observed as the visual image could be held 

in the VIS and at the same time in the AIS. 

The only modification necessary to Sperling 's model , therefore, 

concerns tile properties of the VIS and the AIS. 
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APPENDIX 1 

TABLE 1. I{S Group Rm. Recall Scores :for the Auditory Task, 

Trial 

1 2 3 4 5 6 HEAN 

1 2 3 5 2 6 3,1 

3 1 1 4 0 3 2,0 

2 · 2 1 2 2 2 1,8 

It 2 1 3 2 5 208 

0 1 1 1 1 2 1,0 

2 It 5 2 q 2 301 

5 3 2 1 5 5 3,5 

11 2 1 4 6 6 3,8 

4 4 2 5 2 1 3 , 0 

3 3 4 1 2 2 205 

3 3 J 3 4 3 3,1 

5 . 3 2 lj. 1+ 3 30.5 
2 lj. 1. 2 0 5 2,3 

5 1 2 3 4 3 3,0 

5 1, • 1 2 1 2 2,5 

4 5 3 1 .'5 2 3.3 

3 1 lj 2 2 5 2.8 

5 5 1 1 3 1 2,6 

2 3 1 1 3 6 206 

2 3 (; 2 2 2 2,8 

3 J. 2 3 1 5 2.5 

5 1. J 3 2 It 2 0 8 

1{ 1 3 3 3 1 2 05 

3 3 J 3 2 ') 2 .. 6 -' 

::; 
, 

6 3 5 ::; 500 0 

3 2 1 0 1 2 "l oS 

::; 1 ::; 2 2 3 3,0 

3 :1 J 1 1. 1 2.0 

5 5 I, 2 '> r_ I, -,. 3.9 
It 6 :3 3 () 6 306 



TABLE 1 (CONT ) 

1 2 

7 5 

4 5 

1 1 

0 J 
5 J 

10 7 
0 ~ 

J 4 

2 J 

J 1 

1 1 

J 7 

HEAN 

J 

5 

5 

2 

J 
2 

2 

1 

J 
2 

0 

lj 

0 

? -~ ._ o...J:'> 
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4 

6 

J 

5 

2 

1 

7 

J 

J 
2 

5 
0 

1 

5 

1 

4 

2 

2 

1 

0 

J 
0 

1 

6 

q 

2 

Mean Recall = 2 0 85 (N = 42) 

6 HEAN 

J 405 

5 hoJ 
h 205 

2 200 

0 200 

J 405 

1 200 

4 2 08 

1 1.8 

J 206 

J 201 

J 2 0 6 
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APP"ENDIX 2 

TABLE 20 BS Group Haw Recall Scores f'or the Auditory Tasko 

Trial 

1 2 3 4 5 6 HEAN 

2 2 3 4 1 0 200 

J 0 1 0 1 0 008 

9 4 2 3 3 0 305 

3 3 0 1 6 1 203 

2 2 1 0 1 2 103 

3 If 2 2 1 4 206 

3 4 1 2 2 1 201 

2 1 0 2 1 0 100 

1 1 0 3 1 2 103 

3 2 0 2 1 '> 1 0 6 ' . 

2 3 3 5 ~. It 305 

.1 5 0 5 2 1 205 . 

2 3 2 1 1 J 200 

1 ll· 2 3 3 2 205 

2 3 1. 0 1 2 105 

2 J h ;j. 2 5 2.8 

2 3 2 1 1 0 105 

1 " 2 4 1 1 201 ,-

3 0 1 1 3 1 J. 0 5 

2 I, 3 1 2 4 2 0 6 
I, 1 0 II· 1 .1 1 08 

3 2 2 1 .1 0 105 

2 2 2 1 1 i.~ 200 

1 J 2 3 h 1 203 

2 J 1 1 ') 
'- .1 J. 06 

J [) 3 J 2 0 108 

2 J .1 3 I) .J 20G 

2 " 4 0 2 2 2(lO , . 

J 5 5 2 1. it J 0 ~3 

1 " ;-~ 1 2 0 } 05 ~ 

0 ? 0 J .J 0 103 
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TABLE 2 (CONT) 

1 2 3 4 5 6 HEAN 

2 2 2 3 1 1 1 08 

2 3 4 2 , 2 3 206 

2 3 1 4 1 3 203 

2 3 4 2 2 3 206 

2 3 1. I~ 1 3 203 

1 3 2 2 1 1 1 06 

2 1 1 0 3 1 103 

2 3 2 2 I~ 0 201 

2 1 2 2 2 1 106 

1 1 0 0 1 0 0.5 

2 2 1 1 3 0 1.1 

HEAN 2.19 2. 118 1.71 2.02 1.95 106 1.99 

Hean Hc cu11 = 1.99 



APPENDIX 3 

TADLE J. R~ Group Ral-! Recall Scores f'or the Auditory Task. 

Trial 

1 2 3 11 5 6 NEAN 

1 1 1 1 1 0 0.8 

1 0 1 1 0 0 0.5 

1 0 1 0 1 1 0.6 

1 2 0 2 1 1 1.J 

1 0 1 2 2 2 1.3 

2 0 0 2 0 0 0.6 

2 11 0 0 0 1 1.3 

0 2 0 0 2 2 1.0 

0 0 0 0 1 1 0.3 

1 1 2 1 0 2 1.1 

3 0 1 1 1 3 3..5 

2 J. 1 1 2 0 1.1 -

0 0 0 0 0 1 0.1 

') 
'. 3 2 h 1 1 2.1 

1 0 0 0 1 1 o ,. • • > 

1 0 2 0 1 2 1.0 

0 2 2 0 0 2 1.0 

1 1 1 0 2 0 0.8 

0 ~ J 1. 2 0 1.5 J 

1 2 1 0 1 11 105 

1 0 1 J 1 0 1.0 

1 0 1 2 1 1 0. 8 

0 
, 

0 0 2 0 005 J . 

0 1 1 0 1 1 0.6 

1 2 0 0 0 0 0(>5 

2 ;;> 1 ;;> 1 0 l¢ ~j 

0 1 2 2 J 1 J .• J. 

1 1 0 ;;> 1 1 1.0 

1 1 1 0 1 , 0.8 _.-

2 1 ] ;;> 1 1 1.:3 
] J 0 ,> ,. 1. .'2 J ... 1 



TABLB J (CONT) 

1 2 3 4 5 6 HEAN 

2 0 1 1 1 1 1.0 

1 ? ,- 0 0 0 0 0 0 5 
I 1. J. 0 1 0 006 

1 2 II 4 3 2 2 0 6 

2 1 · 1 0 2 1 Ll 

1 4 1 4 If 2 205 

1 0 1 0 1 1 006 

2 2 2 0 0 1 1.1 

1 0 1 1 1 0 006 

3 0 0 2 1 1 101 

2 0 0 0 2 2 100 

HEAN 1.111 1.07 0 0 93 1.02 LI0 1 002 1005 

~I~all TIccall. = 1 0 05 (N = h2) 
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APPENDJ:X 4 

TABLE /j·o US Group TIaw ReealJ. Scores :for the Visual Task. 

Trial 

iL 2 3 4 5 6 BEAN 

6 4 J 5 4 6 4.6 

2 J 5 1 J 1 2.5 

1 4 1+ 2 2 2 205 

2 2 2 1 1 0 1.3 

5 1; 6 2 4 1 J.6 

2 4 4 4 2 2 JoO 

J 5 4 4 5 7 406 

2 3 5 J J. 1,- 300 

9 7 1+ 7 4 6 6.1 

II 4 .3 1; 3 4 J06 

2 2 II 4 1 5 300 
h ,'.,. 1 1 0 II 202 

1; 3 5 3 2 2 301 

2 5 /j- h 6 1 306 
2 3 J 1; 0 2 2.3 
6 5 If 1 0 5 306 

5 2 3 5 J J J05 
1 1 2 1 1 I-f 1.5 

3 6 5 5 6 6 500 

6 8 8 1 5 2 5.0 

2 1 J 3 J 1 20 J_ 

5 " 3 2 If 2 ~ .. 
~ ~.:; 

If J 4 5 1 2 301 -
1 J 1 2 8 1 205 
/j J 5 1+ I, 6 11-0 J 

2 J.. 6 0 1 2 2~0 

J J 3 h Ii 3 J · 3 
2 2 :(. !j 1 2 201 

0 I( 1,- It. 11 2 JoG 

3 .<. J 6 5 3 3,6 

5 ., h .5 2 1,_ 3. 1 -' 



TABLE 4 (CONT) 

1 2 J 4 5 6 ~lEAN 

2 h 5 7 1 1 J,J 
1 6 J r 4 J J,O 

1 0 J 1 2 2 1,5 
6 5 II 2 4 5 4,J 

7 5 7 5 1 6 5,1 

J J 5 6 0 2 J,I 
4 2 1 6 6 2 J,5 

J 1 1 0 J 6 2,J 
4 J 2 4 5 J J,5 
1 1 4 4 J 2 2,5 
2 3 7 3 1 1 2,8 

HEAN 3 ,24 3,38 J,79 J.3J 2,86 3 ,05 3,28 

Mean Recall = J.28 (N = 42) 
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APPENDIX 3 

TABLE 30 BS GroulJ TIa1{ Recall Scoros :for the Visual Tusk o 

Trial 

1 2 3 l+ 5 6 HEAN 

l+ 2 2 l+ l+ 3 301 

1 1 3 3 0 1 108 

II 3 1 3 4 ~. 301 

1 4 1 2 3 3 203 

2 0 ]. 3 2 l+ 200 

:> 3 5 6 3 8 500 

3 4 2 2 1 2 203 

4 2 2 2 1 4 203 

3 1 3 1 3 6 2 . 8 

l+ 3 2 11 3 3 301 

3 2 J. 2 2 2 200 

'> 
~ 2 1. 2 2 1 106 

II 2 3 5 3 If 30.8 

3 l+ 3 3 1 5 301 

0 0 1 3 1 3 103 

2 I I· 
.., ,. 3 2 0 1.8 

2 1 2 0 0 3 103 

1 2 2 1 1 2 105 

2 2 1 2 0 1 103 

]. If 3 2 3 If 208 

2 1 2 1 2. 6 203 

2 l+ 1 0 0 3 106 

l+ 1 1 2 0 0 1.6 

3 3 1 3 :> 2 301 

2 J 3 h 1 3 " ' ._ 0 u 

1 J. 2 ]. 0 3 103 

2 2 2 4 2 
.., 

203 .<. 

2 0 1 1 2 1 101 

2 1 l.;. ]. 4 1 201 

3 ') ,. 2 0 :: " '-. Ion 

II 2 ? 2 :3 3 20G 
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TABLE 5 (CONT ) 

1 2 3 4 5 6 MEAN 

1 1 3 1 2 1,3 

1 1 2 2 3 4 2,1 

1 5 !~ 5 1 5 305 
1 1 2 2 3 !~ 2,1 

1 5 4 5 1 5 305 
2 2 3 3 2 2 2,3 

0 2 2 1 2 5 2,0 

1 2 1 I~ 3 1,8 

1 3 1 1. 3 2 1,8 

2 4 1 2 2 2 2,1 

3 3 2 3 2 2,1 

HEAN 2,19 2,29 2,12 2,0 

Menn Recnl.1 = 2 ,31 
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APPENDIX 6 

TABLE 6 0 RX. Gr oup Ra"r Recall S core lor the Visua l Task 

Trial 

1 2 3 4 ~ 6 NEAN ./ 

0 1 0 0 1 0 0.3 

0 1 2 1 2 1 1..l 

2 0 1. 0 0 1 0.6 

l~ 1 3 1 1 2 200 

0 1 2 1 0 0 0.6 

7 2 0 2 3 2 2 0 6 

1 0 2 h 3 0 1. 6 

1 0 1 1 2 2 1 .1 

1 1 1 2 1 1.0 

2 1 0 2 1 0 1.0 

2 5 3 1 1 5 2.3 

J 4 1 0 0 1 1 . 5 
1 3 0 0 .1. 1 1.0 

2 4 J. h 3 5 3·J. 
0 2 I} 0 0 '+ 1.6 

3 2 0 2 1 5 2.1 

0 0 0 3 1 3 1.J. 

1. 2 0 0 1 2 1.0 

1. 0 1. 0 2 1+ 1.3 

1 0 2 0 0 0 00 5 

2 3 0 1. 3 1 J .• 6 

2. 1. 0 1. 0 1. 0,8 

2 " 2. 0 /} 0 1. 6 ,-

1 1. 2. 1. 0 1. J..O 

2 0 2 2 0 2 lo:1 

4 " ' .. 3 .1. 1. :1. 2.0 

0 1. 3 1. 3 0 1.3 

3 3 2 Lf .'3 It· 3.1. 

1. 2 ?. .J. 2. 1. 105 

2 3 2. 1. 2 0 J..(' 

l~ 1. 3 3 3 I.~ 3.0 
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TABLE 6. (CONT) 

.1 2 3 4 5 6 MEAN 

3 1 0 1 0 1 100 

1 2 2 1 - 2 1 101 

1 3 1 1 0 1 101 

4 1 4 3 0 1 201 

1 2 3 1 2 2 1 08 

3 3 4 0 0 3 201 

2 3 4 1 3 0 201 

4 1 1 4 1 3 213 

1. 1 2 2 3 1 106 

2 2 2 2 3 2 201 

3 h 4 3 5 3 306 

1.9 1.71 1040 1.52 1066 

Me a n nec~11 = 1. G6 (N = 42) 



TABLE 7. 

1 

7 

2 

J 
0 

5 

2 

6 

3 
q 

5 

2 

6 

11 

2 

· 2 

4 

1 

3 

2 

6 

5 
3. 

0 

1+ 

II 

1 

" -' 

.5 

.5 
3. 
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APPENDIX 7 

,is Group Rmv Recall Scores for the Acollstic 
Confus a ble Task. 

Trial 

2 J 4 5 6 HEAN 

1 6 4 5 1 4.0 

0 4 J J 1 2 . • 1 

2 2 0 1 1 1.5 
2 J 2 1 1 1.5 

4 J 5 4 1 J.G 
2 2 J 0 2 1.8 

5 3 3 4 h q.l 

5 2 6 4 q. 4.0 

6 3 2 4 1 3.3 

3 
,. 
J 2 5 2 J o 6 

If 2 J h 2 2.8 

3 If 2 3 1 3.1 

5 3 3 0 1 2.6 

6 1 0 3. 2 2.0 

2 2 1 1 2 1.6 

3 0 3 2 2 ~2 0 3 

4 5 2 2 4 3.0 

5 3 0 3. 3 2 05 

5 q. lj. 2 3. 3.0 

5 5 1 2 3 306 
1 .5 2 2 2 2.8 

3 4 J h 1 2 .6 

J 4 0 1. 3. lo5 

2 5 1 .5 :I. ?G 
G 5 6 .5 If 3.0 

3 3. 1. J 2 1 0 8 

0 J 2 2 " 200 ,-

3 3 2 1 I 205 

11 II 3 J 2 3.,5 

3 14- I J 3. 20 J. 



I62 

TABLE 7. (CONT ) 

1 2 3 4 5 6 HEAN 

3 5 lj. 6 3 0 3.5 

4 if 5 2' If 0 3 .1 

3 1 1 0 1 4 1.6 

if 1 5 1 2 1 2.3 

4 4 2 1 3 3 2 0 8 

5 7 8 5 8 4 6.1 

if if 2 2 3 1 2.6 

2 0 3 2 5 1 2.1 

3 if 3 0 2 6 3.0 

1 3 2 1 ~ 1 2.0 

3 2 1 2 3 0 1.8 

0 3 1 2 J 1 1.6 

HEAN 3019 2.24 2 0 83 1.86 

Neap Recall = 2078 



TAnLE g. 

1 

1 

1 

3 

2 

0 

1 

0 

2 

0 

I{ 

1 

1 

2 

I~ 

1 

1 

0 

0 

3 

2 

.1 

0 

0 

0 

0 

1 

0 

0 

0 

1 

AP J:l~~ND IX 8 

fL"'{ Group TIme TIec,,11 SC'orcs for the Acoustic 
Confusable Task o 

Trial 

2 3 4 5 6 HEAN 

1 0 2 1 2 1.1 

0 0 0 ,0 0 0.1 

1 2 0 0 2 1.1 

2 2 0 2 1 1 08 

2 2 2 1 1 1.3 

1 1 0 0 2 0.8 

0 0 0 0 0 0.0 

2 1 It· 0 1 1.6 

0 I{ 0 0 1 0.8 

1 1 2 3 1 2.0 

1 1 1 0 l , 0.8 

3 1 0 0 1 1 • . 1 

1 0 0 1 , 
008 ~ 

I~ 2 3 3 0 20G 

2 3 0 0 1 1.1 

0 1 0 1 0 0.5 

0 2 1 0 0 005 

1 1 0 1 0 0.5 

0 2 1 0 0 100 

It 1 0 ') ,- 1. 1.6 

0 0 0 0 1. 0.3 

1 2 0 0 1 0.6 

0 1 2 0 0 OQ5 

1 1 0 0 0 0.3 

0 1 0 0 0 0.1 

0 0 0 1 1. 0 0 5 

0 1 0 0 3 0.7 

1 .1 q 

" 0 0 0 .. / 

2 ') 1 1. 0 lQO ,. 

0 0 0 0 J 0.6 
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TABLE 8. (CONT ) 

1 2 3 4 5 6 H8AN 

0 2 1 J, 1 1 1.0 

1 0 1 2' 0 2 1.0 

1 1 0 1 1 0 006 

1 0 0 1 0 2 0.6 

1 1 1 0 0 h 1.1 

0 0 0 O ' , 0 0 0 

2 2 2 0 0 1 1.1 

0 4 ') ,- 1 0 1 1.3 

2 1 2 1 2 1 205 

0 2 4 1 1 0 1.3 

0 0 1 0 1 0 0.3 

Lf 0 1 1 3 1 1 / ~ oD 

HEAN 1021 0.62 0 0 86 

( N - If2) 
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1 

5 
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.3 
1 
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3 

1 

3 

5 

J 

J 
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5 
2 
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APPENDL,( 9 

DS Group TIa"hT Hccall Scores for the Acoustic 
Confusable Task. 

Trial 

2 .3 4 5 6 HI<;AN 

1. .3 1. 0 7 2.8 

.3 .3 1 1 2 2.0 

2 2 1 1 .3 1.6 

.3 .3 2 1 .3 2 • .3 

0 0 0 2 0 0.3 
4 1. .3 1 1 2.1 

1 1 0 1 1 0.8 

4 0 .3 1. 0 2.0 

Lf J 3 .3 J 3. 1 

1. 1 3 2 1. 10.:) 

0 3 0 2 0 loJ 

2 2 h 'l 0 3.3 

0 1 .., 
J 1 J.o6 ~ 

:2 1. 2 1 3 2.0 

0 1 0 2 2 J .• O 

II 6 5 2 Li l!·oO 

2 2 5 3 1 2.3 

It 3 
, 1 J 2J. 6 ~. 

1 2 2 J 1 1.8 

1 0 2 0 2 0 0 3 

3 LI 2 0 0 2.0 

il· 1 J 0 0 105 
, 

1 1 2 1 106 J. 

0 1. J. 2 J 1 [ .. . .; 
2 ,> J 0 2 1.6 ,-

0 ~~ 1. 0 J. 008 

7 ~ h :2 .5 11.3 J 

0 0 0 1. 2 0.8 

3 g ;2 2 2 3.1 

1~ .5 -, 
J 1 0 ~! 0 G 
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TABLE 9. (CONT) 

1 2 3 4 5 6 N.:r~.AN 

4 .2 h 1 2 1 203 

1 0 2 O ' 2 2 1.1 

1 1 2 1 0 0 0.8 

3 4 0 4 5 2 3.6 
1 1 2 1 0 1 1.0 

3 II 0 4 5 2 3·0 
1 5 0 1 lj. 2 201 

1 1 2 4 1 2 1.8 

1 II 1 3 1 2 2.0 

2 3 1 1 1 0 1.3 
1 2 lj. II 3 1 205 

2 1 0 1 1 1 1.0 

HEAN 2.1~ 1.98 2.02 1.67 
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APPENDIX 10 

Frequ"ncy of Correct Responses for the 
Visual Task 

Serial Position Frequenc-y of Cqrrect Respons es Recall Probability 

1 

2 

3 
If 

5 
6 

7 
8 

9 
10 

TABLE 11. TIS Group 

186 0074 

135 0051f 

89 0.35 

71 0.28 
48 0.19 

29 0.12 

35 0014 

27 0011 

49 0 019 

94 0037 

APPI:XDIX 11 

Frequency of Correct Res ponse s for the 
Visual Task 

Serial Pa s it ion rrequency of Correct Hcsponses Rocal.I Pro babili t y 

1 192 0076 
2 123 0049 

3 66 0.26 
4 59 00 23 

.'5 42 0 0 17 

6 23 0009 

7 19 0003 

8 13 0.05 

9 9 O o Olf 

10 39 0 015 

-.-----. 
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APPENDL,( 12 

Frequency of Ccrrect Respons es for the 
Visia1 Task. 

Serial Position FrequLncy of Correct Hesponses Recall Proba bility 

1 

2 

3 
4 

5 

6 

7 

8 

9 
10 

TABLe 13 • 1IS G TO up 

147 0.58 

84 0·33 
1~2 0.17 

36 . 0.14 

36 0.11+ 
20 0.08 

28 0.3.1 

12 0.05 

4 0002 

6 0002 

APPENDIX 13 

Frequency of Correct Rp.sponses :['01." the 
Auditory Tasl:.o 

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

5 
G 

7 
8 

9 
10 

172 

11 8 

2"·!_ 

13 

31~ 

5 /1 

nil 

0.6 '3 

0.10 

0.r6 

0.05 

0.J.3 

0021 

Ooh5 
--_._-_._--_._ .. _----------



TADLZ l'·f. DS Group 

APP:CNDIX 14 

Frequency of' Correct Responses lOT the 
Auditory Task. 

Serial Position Frequellcy or Correct Responses Recall Probability 

1 

2 

3 

4 

5 

6 

7 

8 

9 
10 

TADLE 1.3 0 ILX Gro up 

1 88 0.75 

127 0.50 

73 0.29 

lj·O o. J.G 

28 0.11 

16 0.06 

7 0.03 

lj. 0.02 

5 0002 

11 o.olj· 

APP2,;DIX I;; 

Frequency of Correct Responses for tIle 
Auditory Tasko 

Serial Po s j.tion Frequency or Correct ne~ vol18CS Recall Proba bi.J.ity 

1 

3 

5 
6 

'7 
8 

J.O 

---------
129 

38 

J1 

17 

13 

J 

3 

o 

'I 

0.07 

0.05 

0001 

-------------------
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APPENDL,{ 16 

, 

TABLE 16. 1\S Groap ': Frequency of Corre ct Responses for tile 
Acoustic Confusable Task. 

Serial Position Frequency of Correc t Responses Recall Probability 

1 209 0. 8 3 

2 ll6 0.46 

3 68 0.27 

4 85 0.3~ 

5 J,4 0.06 

6 19 0.07 

7 17 0.07 

8 28 0.11 

9 49 0,19 

10 101~ o .Ifl 

APPI:; NDIX 17 

TABLE 17. DS GJCOUp : F !'C' 'luency of Correct Re spollses for the 
Acoust ic Confusable Tn s ko 

-------------------,---------,------ ,---------
Serial Position li're q uc.i1cy of Co rrt!c t Responses H.ccall Probability 

1 

2 

J 
I, 

5 
6 

7 
8 

9 
10 

158 

102 

6;:; 

43 

27 
2!~ 

l 2 

6 

8 

39 

----------,-
0.63 

o .Ij 0 

0.26 

0.17 

0.11 

0.10 

0.05 

0.03 

----,---,--,-------,---, .. -------------,-----,----, 



171 

APPENDIX 18 

TABLE 18 . fL\: Group: Frequency of Correct Responses for the 
Acoustic Confusable Task 

Serial Position Frequency of Correct Responses ,1 Recall Probability 

1 

2 

J 

4 

5 
6 

7 
8 

9 
10 

77 
JO 

J2 

24 

2J 

14 

10 

4 

6 

9 

APPE~mlX 19 

Objects used in the Visual Task: 

Axe 

Goat 

Bird 

Hea1ie 

Dog 

GWl 

lIoe 

Snake 

Pot 

COl:l~ 

O.Jl 

0~12 

O.lJ 

0.10 

0.09 

o.oG 
o.Oh 
0.02 

0.02 

0.011. 
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APPENDlX 20 

1{ords used in the Auditory Task: 

EnGlish Xhosa 

Admiral Intombi (girl) 

Officer Umbhali (,,,ri ter) 

Pioneer Intonga (stick) 

I3uffalo Umdlolo (,ddo1'ler) 

Cabinot Umlenze (l eg ) 

Alcohol Umharnbi (pilGrim) 

Horizon Umfundi (scholar) 

Gallory InG"elo ( ,cagon) 

Javelin UmgHebi (magis trate ) 

Tobacco Umhlaba (s 0 il) 

Objects used in the Acoustic Confusabl'3 Task: 

::nc;li.sh Xhosa 

Bail Intsimi (fi,:old) 

'l't: ... il Iints iba (:featllers) 

lo!ail Intsi~~a (])i llar ) 

Pa:U Intamo (neck ) 
V 0 iJ_ Ithambo (bone ) 

Pa1v· Intsimbi (iron) 

Door Uthango ( :f('11CO) 

Coro Umlrunbo (rj_vC' r ) 

Dore Iir::.t s :L11~·a ( mu s cl efj ) 

Sa';..r Intambo ( 1'opo) 



APPENDIX 22 

I. INSTRUCTIONS 

A general conunent as to the nature of the task Has made at 

the beginning before the specific instructions were given. 

1.1 The After Image 

I am going to show you three coloured squares. These squares 

will be presented on8 at a time and each will be exposed for 

ten seconds. I want you to fixate your eyes on the squax'e and 

try not to blink or let your attention ",ander. After ten 

seconds I "'ill remove the square but I want you to continue to 

fixate on the spot where the square \"las. 

Do you se., '~!lythirlg on the boa rd? 

What colour is it? 

I am no" going to present you "'i th three pictures. The 

pictures will be presented one at a time and Hill be exposed 

for 30 seconds. Do not fixate your eyes on the picture as you 

did with t lle coloure d squa reso Just look at ~he picture. You 

can let your a tt outiOll \·:ander 'vi thin the borders of' -the piCtlll'C 

but do not takc YOllr eyes away from it. After 30 se condc the 

picture will be r.emoyed and I 1.' i11 the n ask you some quPS "ti0ns .. 

Do you seC' anything on thG board? 

Do you scc a picture in your h e ad? 

lY"he thcr th e:.. anrr\,'er:-; Hore pCGitivc or neGative thu subject was 

still questioned on tIle content of tho pictureo 



I7.5 

1.3 The Acoustic Task 

You "(viII be given ten words to r ememu e ro You will h e ar them 

six times but in a different order. Each time you hear the ten 

words I will stop the tape recorder and then I want you to tell 

me the order in which you heard the ,<ords. At the beginning 

of each trial you will hea r a high pitched sound. As soon as 

you h e ar this sound you will k1101< that the words will follow 

and so will be able to prepare yourse lf. After the wo rds h a ve 

been pres e nted you will h ear a low pitch ed sound. Thi s sound 

ind icates that a ll the words have b een presented and y ou Itlay 

then start to recall their order o f pre~entation. These are 

the words Hhich you 'viII hearo 0 0 0 00 You "Till h ear ,,·,hat I have 

told you over the head-phones as woll as the sound of the high 

and l ow pi t ched signals. So put on the head-phones and ",e 

can start unless you have any questionso 

After the subject had heard the tap<>d instructions he "'as 

once again [lsked i f he understoo d everythin g. 

1,Then the subject had completed the tnsk he '...-as asked severa l 

questions about the mode anc'l st:r'ategy 01 storace.. Th~ 

eXpCriJIicnt er ~as allowed Bome 10eway llcre in order to fine this 

out so no har'd and :fast questions 1';erc adhered too 

1: o~ ThE' Vis1l.:-11 TnAl ~ 

You ,\~ill h0. gi"vcn ten pictures to rCllllH Ubol"'o You Ki] l sec 

theUl six timC's but in a dif'f'crr.nt or(lc~ro Each tilil () you. see 

the ten pictures I will stnp tho projector and I will tller. w~nt 

you to t ell me the order in idlich they \"jcr(~ pre s r-~ntec1 <J 

Jf ere O]~C tho ·terl pictu rc so ( '1"'11c n ubj cct waR then p,ho~·.' n. the 
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35mm photographs.) You see this is a comb etc. (The subjcct 

then named all the objects.) 

In the beginninG you will see a large black dot. This means 

the pictures will shortly follow. After the pictures have been 

presented a black triangle wil]: signal the end of the sequence 

and you may then recall the order of the pictures . 

I will now show you some other pictures to get you used to 

the speed of presentation and the format. You don't have t o 

remember these particular pictures. This is just a practice. 

At the end of the task the subject was asked questions on 

the lllode and stratecy of storage. 

h2....- The Acoustic Co.n:fusal13.e Ta~k 

This ,\'-as presontc cl in exactly the same ,yay us the visllal tasJ.:: o 

The only difference b eine; that at the end the s l!bject ,,'as also 

ques tioned on ,,,h ethe r 11e experienced "coustic confusRhili1.:y. 
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