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7 . - THE EFFECT OF PHONETTC SIMILARITY ON PRESCHOOL CHTLDREN'S

\

. MEMORY: EVIDENCE FOR PHONETIC CODING ABILITY

)
- Debra Susan lean
‘ ' b ) a ) .
° -’ ot ’ & ™

. 2. C N ¢ = ‘ [y Lo
¢ . . Recent studiés have shown that good readérs' performance on visyal and
» .. N . : o , . .

auditory short-term memory tasks'falls to the level of pb'or read-ers‘
. .
- performance when the stimulﬁs muterial 1is phone'tically’simil;r. . These
findings have been interpreted as' support for the Ahypoth;sis that poor
reac'lers are less affected by \f)honetic similarity because they are 1655’

able than good readers to use phonetically based coding in: short -term

y~

M memory The questlon has been ralsed as to whether or not the poor reader‘

fallure to code phonetically reflects a developmental delay or’a Conqtltu~

L . &

“ tional def1c1ency in 1.nfoma1:1on processing abilities. The pre_sent study

-~

\ tested the de\relopment of phonetic coding over the preschool period in an

attempt to clarify. this 1ssu<; 'Eighty preschool children, "40 aged 42 to 58\

months and 40 aged 60 to 68 months were. presented mth sets of rhymlng T

L]

(phonet1ca1 ly similar) and nonrhymmg (phonetlcally dlSS]JnllaT)_ letters.
L4 ’ |L . Py

Redall fot the letters was begun either iﬁme@iatély or after a short delay.
'O } Memotry for .the letters wa‘s measuted I;y cither a setial reconstruct iop+task
= .
‘ oot by an oral free tecfll*task. . The tesults provide s;:gﬁificant‘evidence
) \\ ' tha/upreschoo] children's r‘écal] of lettersnis adversely affected by
~ phonetic s{milatit}'. This finding/held true for memory for both item and
_order infomation,'r.eg;rdless 6f whether recall was measured across sets
_ presented §‘ xvithill sets. It therefore appears tvhat'preschoolfars do

\ ‘ use a phonetic code as a memory strategy for Recal.ling visually presented
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letters, even when use of such a code penalizes recall. In general,

N »

both age groups were eduélly .affecféd by phonetic similarity. The results

s

shoWed that phonetlc coding is advanced enough by the preschool age t6

-

be use\d as a memory. strategy, and thus suggest that phonetic; fodlng is a

skill acquired at-an early stage, perhaps with speech. By implication,

. . . V4 R .. ‘
then, its absence ip poor jeaders may reflect a constitutional deficiency
B 4 ) .a .
in information processing abilities. .
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ThHere has been a great deal of research on the nature of the

»

abilities required in reading. - Qne ‘ability that is thought to play a role

L]

in reading is that'of holding the 1nformat10n gained from the prmted
Q

letters in m ory 1ong enough to abstract ‘it into phonemes , words _or 1dea

mits. Recent research hés suggested that, thls holdmg ab111ty is ,achieved ¢

by transferrlng the visual information on the pririted page to a phonetical- ° ‘ -
ly-based form so that: it can be held in a short -term memory system which

is assumed to have aXphonetlc format (Conrad 19';'2) d

+Baddeley (1978; 1979) attempted to explain thls transfer of printed

' '1nformat10n and its role in- readlng by developingy a model of a two-part , ' ‘
" short- term me:mory system entitled "work:mg memory"'’. Accordlng to |
Baddeley, working memory utilizes a verbal code, is time based and can : |
, hold up to two seconds of _information: "The‘fi'lrst part, called the
"centgyal executiyve", is concerned with control processes and possibly .
with sel\ective attentiort. The second part, called the "serc:ondary K }
articulatory 106p",l is a slave-like system that enables any material that

[} ! .
" can be verbalized to be stored in a way that makes minimal demands on. the

i

(

central executive - (Baddeley, 1978). T ; ,
Baddeley (1979) suggested that the secondary ai-ticulatory loop is
important in learning to read. He theorized ‘that the beginning reader
uses the central exécutive to translate the l.etters‘ in the .words bedng
read into individual speech -sdunds, and then progresses from the sequence‘ 2
} of unrelated sound‘s to th;a understanding of‘a read Englisfl word. The
central executive can also be*used to hold the decoded speech sounds
during this process; however, thé processing space in the central
executive is 1limited and decreases with each new. §peech sound it¢¥”

-

y encounters. The secondary articulatory loop serves as a supplementary way

.

‘e




t

Y

of storing sequenceé of sounds (or p‘hcénemes) ." As each p'honcmc 1is decoded
by the central cxecutive, it is‘storé/d in‘the Z%econdar)" .artizctulatory loop,
thereby leaving the central executive free to décode-t‘ne next phoneme and
perhaps hypothesize: about wha:c the, final’ target word may be. When two or

.

three phonemes have been loaded into the loop, théy can be blended into a

-

syllabie. This syllablé is- then retumeh to the loop, and is held there
until further phonemes are decoded, which are then in turn blended with
the initial syllable. The process continues ‘until sufficient informétion
- has been processed for th; _beginning reader to decode the meaning of the
word, phrase or clause. On the basis of this model, Baddeley hyfothesized
that a child who has difficulty with or is uhable to use the loop may
experieﬁce difficulty in learning to read. ]

Earlier studies with normai readers had- consistently found gredter
confusion in. recall when t}ie"items pljes\ented were phonetically similar
than when the i.'cems presented ,we'ré visually or semantically similar
(Baddeley, }978). This finding, 'referfed to as the phonetic similarity
effect, ‘Suggestéd that perceivers have so strong q,\tendencg' t;D store
information phonet igally that they persist in ’usin:g a phonetjcqrecodir;‘g
strategy e:fen when it penal'ized recall. According to Baddsale'y's (1979)
working .memory model, the phonetivc similarity effect Tesults from an
overload on the secondary articulatory loop. This overload prevents' the
woi’i?ing memory from holding on to the sequenqes of phonemes.\

'The role of f«rorking memory ‘in reading is the focus of the research
activity of a group at Haskins Speech aﬁg Hearing Iaboratories. "Iheée
researchers consider that\{‘t?le secon‘cj\_allzy articulatory loop‘ is involyved in

both reading and the phonetic similarity effect. In their experiments, the

group at Haskins have hypothesized that poor Teaders would have difficulty

®}
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with the use of the secondary{j artlculatory loop as an ald for phonetlc -
recqding in working memory. In other words,. they have predlcted that

good readers would rely more on a phonetic Code in working memory, whereas
. . : s

_poor readers would net (Shankweiler, Liberman, Mark, Fowler & Fischer, 1979;

J
Mann, Note 13" R

‘ v
The hypothesis that poor readers make less use of a phonetic code than

, gooé readers was first tested by ‘Shankweiler et al. (1979). Superlor

(N

marginal\cmd_ inferior Grade 2 readers, matched on IG and age, were tested
N )
to determine the role of phonetic representation.in memory for letter

strings Sixteen strmgs of five letters were presented Eight strings

P aiai

were cbmposed of five rhyming consonants (phonetlcally confusablb) and
elght strings were composed of five nonrhymlng consonants (phonetlcally
nonconfusable). In thrge differend experiments the strings were presented

- £ S .\- . 2
visually simultaneously, visually succesgively and auditorily. Recall of

" the letters was begun either immediately afteér presentation, or after a

]

40

“eliminated when the letter strings were phonetically confusable. In

15-second deliy. Memory was measured by having the children write the

letters that' they had seen or heard in the order in-which the letters had

.
-

been presented. ’ . .-

Shankweiler et al. (1979) expected that rhymmg 1etters would

generate more dhonetlc confusmns i.e., a larger phonetlc 51m11ar1ty

-

effect in good readers than in poor eones,‘ since gopd readers were supposed

A N . . . " N 'S
to rely on a phonetlc representatlon of letter names as a means of retain-

A

ing the letters 1n worklng memory, whlle poor readers were supposed to

' have dlfflculty with phonetlc representatlon The réstlts of the '

»
y

experiments bore out their expeqtation's. Superior readers were generally

better at recall ‘of the letter strings, but this advantage was nearly

3



 abilities and reading. Mann (Note' 1) found that the use\of phionetic

othér words, phonetic confusability penalized the superior readers’
b - - [ '
performance more than it penalized the marginal or infertor readers® /

pérforn{ance. Since good readers showed a phonetic similarity effect and

.

poor readers did not, Shankweiler et al: <oncluded that this finding

supported the idea t}.mt geod' readers Tely more on Phonetic reprcsentation
in working vmemo‘r'y than pbor readers‘ do.’

The imrteraction between reading a‘bili'ty and the effect of phonetic
confusability on working me;nory was also found with stimuli;s materialsw
.t}llat more closely resemble'd actual text and /therefc;re were presﬁmably more
ecologlcally valld for the study of . readmé Mann, Libehnan, and
Shankweiler (1980) asked good' and poor readers in Grage 2 to repeat word

strings and sentences that Varled on phonetic 51m11ar1ty and meanmgful—
2

" ness. While the good readers generally surpassed poor readers in recall of
4 N

'y v

both words and sentences, the performance of the good readers did not

[

differ significantly from that of the poér readerd when the werd strings

'rhymed and the Sentences contained a high density 6f rhyming words.

>

N

In summary, the Haskins é'ro‘up have found that good re&ders' performance

. A

on both visual and auditory short-term memory tasks falls to the level of

H * g v

poor readers' performance when the stimulus.material consists of

<
s

phonetically. confusable letter strings, word strings’,and sentences.. The

4

1 » P . ) . ‘
researchers at Haskins have interpreted these findipgs as support for the

hypothesis that} poor teaders are less'affected by phonetic similarity

'because they are kess able than good readers to use phonetic representation

4 ~

in working memory. .

lld . ! -
Recent research at Haskins, as vet unpublished, has provided further
™ . ' i N .

support for the hypothesized relationship between phonetic coding

el
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representation not only is correlated with good reading abilities, but may
P X g 'Lng

.be a ntcessary prerequisite fér reading. 1In a longitudinal study, kinder- .
N e . v ‘ ' X !
garten children were given a test for memory for nonverbal stimuli, a test

. ° AN ‘
for syllabic awareness and a test for memory for spoken rhyming and non-

: ' h) .y :
rhyming word rs;grings. These same children were retested in Grade 1 on the

word string task. They were also grouped according to performance on

¢
scveral readln tests, although Mann does not mention if the chlldren w\el‘e

matched fof lQ The nonvefbai’ memory test did not d1fferentlate betwcen 2

-y (

reacﬁ however, was strongly relatedfto performance on the verbel tasks.

L Cl M

chlldren in good average and ‘poor readme groups Success at learning to *

Children who ‘excelldd at reallzglg syllabic structure 1n klndergarten

became good readers in Crade.1. Similarly, both in kindergarten and in
i - &

’,

Grade 1, children classed as good readers were strongl¥ penalized by the o

¢ L L . . .
«phonetic confusability of rhyming word strings, average readers less so,

and’ poor readers hardly at all. 7The important finding here is.that the

children-who became good:readers in Grade 1 showed prior -evidence of
. ’ Vs -

.~

phonetic recoding ability in kindergartex. " Cbildren who became, poor

. EY
readers did/}n'ot shoy, evidence of phonetic recoding ability in kindergartenﬁv’

It thus appears that phonetic recoding ability is present as early as

kindergarten:age and. is ,predictive of later reading achie\?ement

In summing ub the work at Hasklns/ and dlscussmg new directions for
s

research, Liberman and Mann (Note/ 2) state %hat more information is needed
about the developmental )rogr{eesiom the phone}tlc and- nonphonet1c

strategies available for stormg 1nfor'mat10n in working memory. The)\f cite
one developmental study of phonetic coding (Conrad,él97l) that apparehtly

explains the poor readers' use of noni)honetic' strategies in the Haskins

«
2

o v . . ‘
expergnents‘. Conrad showed that nonphonetic strategies appear to be

e

- )
. s Coe

B
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§ typical of younger children at a i)rereadinq stage, 'and that the frequency

\ . .
of use of phonet1c strateglcs increases as children: \mature T ——

Conr‘ad (19‘71) differentiated three age groups o{3 chlldre'n accordlng
\
to their phonetlc recodmg ab111t1es by measumng then\susceptlblllty to
phonetlc interference 1n a short—tem memory task In the first grOUp

(chlldr"en under about five years of *] he founrd that phorietfic similarity

Q did not 1nterfere with Técall at all. ﬁ:se children did not appear to be

\

. using a phonetic recoding strategy to aid recall. The second group

N
‘(children five to six years of age) appeared to make some use of a phonetic

strljtegy, since thelr recall pf phonetlcally sm1lar stimuli was somewhat

worse than thelr recall of phonetlcally dlssmllar §t1mu11 Conrad

7pomted outthat thlS flndmg is con51stent with the fact that thlS is

the age when chlldren typlcally begm to master reading. 'Hle thll‘d group

3

(chlldren six to eleven years of age) preferred the: phonetlc strategy »

) showmg a systematlcally 1ncreasmg disadvantage 'in recaﬂ of phonetlcally

similar stimuli as age increased. . Comjad concluded that p.reschpo‘l children
Y’cally employ a nc;nphonétic strategy to ‘hoTd 'infomation in their
king memory, and suggested that phonetic coding may not be available

as a memory strategy for children unt11 they master reading. £

..k
&
The researchers at Haskms utlllzed C\\rad's (1971) results and.

‘ interpretation in explainmg thelr good and poor readers' differential

pérformance on phonetic coding tasks. Liberman and Mann (Note 2) stated

" that the phoneti® strategy used-by the good readers in their studies is

a more.matureJstrategy, akin to that used by adu‘lts and that the’

strateqy used by poor readers is regresswe or at least less mature

Given th1s interpretation, Liberman and Mann then raised the questmn as

to whether poor Yeaders are“constitutionally defic1ent in. the abilities
. , N °_\
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.

[

1

¢ needed to recode information phoﬁetically, o} whether they are simply more

o . . . +
immature and slower in developing these abilities. Because of the

similarity between ‘their findings with poor readers and Conrad's findings
with preschoolers, Liberman and Mann favored the second in‘terpretation,

that is, developmental deiay. ) Py

y - The soundness of comparing poor readers with presc;hoolers depends on

* ‘the validity and 1nterpretat10n of Conrad's data. In Conrad’s experiment

' chfldren'were' shown pictures of objects which had phoneticall}z similar
and dissimilar labels (for example, cat, rat, bat; girl, bus, spoon).
The pictures we;re pfesentedvsinmltaneously in a horizontal array and
memory for ‘the stimuli was n‘\easured by a matchm% method of item recall.
Mojt models of reading stress the relation. between phonetlc ?ecodmg a{ld
the neCesslty of retaining the tempo‘ral sequence of verbal items 11; order |
ato make sense of them. ‘For example in Baddeley's (1978' 1979) concep-
tuallzatlon f working memory, the secondary artlculatory loop stores
phonetic in rmatlon on a temporal and sequential basis. Conrad, however
was esser{t_iallly testing for memory: for item inform;tion and spatial ;
loc‘:at:'u;n. Therefore, it is questiohable whethe;‘ or not Coﬁrad’s choice
' of stin\lulus presentation.gnd recall method is a valid way of tappiﬁg the
~phonetic recoding processes which may be underlying the abilities neédéd
‘ \for Are‘adir'lg. ' ) ' —

Furthermore Conrad's choice of stimuli may not have been the best
one for tapping the phonetic aspects of wo)"klng memory. -Baddeley (1978) -
mentioned that working memory uses a verbal code, and Conrad used plctin"es

‘ ) ‘ .

of corumon Ob] ects as stimuli. "Such pictorial stimuli may provide mote

visual or semant1c codlng optlons than do wrltten words and hence reduce

\

" the necessity for recoding in phonetic form. In any case,, it is simply

a \ : N

Lel
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" other verbally-based stimuli.

3
[

. n, .
f' ‘
a .o A

not clear from Conrad's data whether his preschoolers cannot recode or
whether they- do not recode because he used pictures 1nStead of words or -
[}

“ A

1]

Retently, two studies with preschoolers presented results contrary

to Conrad's in that evidence of phonetic recoding was found. In the first -
aer phor 14

study, A¥egria and Pignot (1979) gave four-year-olds simultaneously

,presented pictures and asked” for item recall. They found .that the

chllhdren remembered pictures o:E nonrhymmg items better than rhyming ones
even when the- authors controlled for the intrinsic d1ff1cu1ty of the items.
In the second study, Brown (1977) presented\chlldren four to five years \

AN

of age with rhyming and nonrh’jtming letters as stimuli. Brown reasoned

- that the use of letters as opposed to pictorial stimuli would more lik(ely

o

pred1spose preschoolers who knew their letters to codé them phonetlcally
He presented the letters in a horlzontal array, and tested for memory for
spatial location. Brown found that letters of- hlgh phonetic smllarlty

exerted a detrimental effect on verbally—pro‘ped' recall and concluded‘ that

input in.a Verbally—beised memory task. !

‘Despite" these contradictory findihgs in the de\felopmental literature,
leerman and- Mann (Note 2) have found-that poor readers seem similar, to
Conrad's (1971) preschool sample ~and have mferred that poor readers may

be s:mply less mature in terms of their ablllty to recode Vlsual infor-

' ma.tlon into phonetic form. | However, the methodolog1cal flaws inherent in

L) . : ,

Conrad's. study and the recent evidence suggesting that preschoolers do
¥

" code phonetically (Brown, 1977; Alegria & Pignot, 1979) calls into
-questian the replicability of Conrad's :findings and hence the yalidity of

,Liberman and Mann's inference. The issue is an important one because it
) . - ) .

Ffour-and five-year-o'ld children can code visual items phonetically during

£
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has‘impl,ications for the."cause" and hence for the treatment of reading
disability.” If the a‘?)ility, to code phon'e;cically 'does dévelop over the
presc'hool period then it would be reasonable "to suggest that the absence

vof such coding in poor readers reflects a developmental lag. In cohtrast
if preschoolers at all ages show the ability to recode phonetlcally, then
the absence of such 'an ability among poor readers would ‘seem to be more
consistent with t i—dea of a constitutional defigiency.

. The present gxperiment attempted to addrefs the issue by examining

‘ : C
developmental changes in the use of phonetic c over the preschool

‘period.‘ - Both because of the methodological problems with Conrad's (197’1)‘

]
paradigm and because of the desirabilit'y of using a paradigm similar to.

| . that’ used in the Haskins studies, this experiment was a partial repllcatlon
of one d“f Shankweller at al.'s (1979) expenments with.a few mod1f1cat1ons
désigned to maximize the likelihood of tapping the workmg memory of
plres’choolers .

Baddeley (19%9) i:on(‘:eptual‘ized working memory as holding on- to i)oth

* the units of information (Be it letters, 1-3honemes or‘syllebles) and the

sequence that the units were presented in. In esséncé, there are two

-“aspecté to what is being "held" in 'memory, One 1s the units of ‘i
(the items) and the other is the mamner in which these units are

) 4 ,
.this case, the temporal order),  In the Shankweiler et al. (1979) experi-

ment, the units of information were letters and fhey were held s qu\ential‘ly.

’Shan,kweil'er and his’ co.lleaguee used serial recall (items were to be

recalled in the order given) ‘to tap-these two aspects. With sdrial recall,

memory for order is confounded with memory for items, since sybjects are

askéd to recall both at the same time. ‘The present experiment attempted
. . ' 4 VN

to avoid this confounding by using two different recall tasks, one for
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« .
recall of order and one for recall of items. In both @asks, visual

stimuli were presented sequentially. -Memory for order was measured by a

serial Teconstrudtion task where squects were givén the items and were

- »

asked to p ace them in the correct temperal sequence. Item memory was

measured by an.oral free recall task where items Ebuld/be recalled in any

/
order.

8 e

. In keeping Yith Shankweiler et al.'s (1979) paradigm, letters were

used as stimuli. Brown's (1977) work has shown that preschoolers are I,
capable of working with letter stimuli and furtﬁérmore, the use of letters,
a§ opposed to Conrad's (1971) picto-'ai stimuii, reduced the number qof
coding options avdildble. The n beroof letters in each set aﬁd the.
number of sets presented were decreased from the number used in the
Shankweiler et al. experiment, since piiét studies showed that the
ofiginal numbers made the task too difficult for children of. preschool age.

’

Stimuli within a given set were either all rhyming letters or all non-

.thyming letters. For one group of children, recall was measured.

¥mmediately; for the other group it was‘measured after‘a 15-second delay.-
It was expected that'a delay would force greater reliance on the use of

the éecondary q;ticulatofy Joop and thereby would teﬁd to increase the

°

phonetic similarity effect if it does exist in preschoolers.

.

. In the Shankweiler et al. (1979) paradigm the subjetts learned and

’

recalled severél,sets of letters.. Underwgod " (1957) has stated that the

greater the number of previous lists learned the greater the ﬁroactivé

-interference (a’'decrease in memory as a function of previous learning).

“Wickens (1972) stated that proactive interference is greater when items

are being repeatedly encoded on the same dimension and that one dimension

which generates proactive interference is rhyme. . Therefore, if a

o
-
. !



phondlogical code is being Tepeatedly used by the ,childi“ey% in the present

.study, ohe would expect the declme in recall across sets to' be greater

for rhyming lectters than for nonrhymmg lettcrq Shankweller\et al.

did not report any analysis of the effects of prior sets on recall for .

eubsequent sets, but in the Bresent study, recall was measured as a ‘function

of poéition of sets within a stimulus series to detect any diff,ei‘ential

build up of proactive interference across rhyming and-nonrhyming sets.

The present findings were also analyzed as a function of Serial

. posvition of letters within each set. This analysis enabled the effects of

the experimental manipulations on both short- and’ iong-term memory to be

'e)éamined Shankweiler et al. (1979) used this measure and found that the '.

A

results of all thelr readlng groups followed the typical serlal p051t10n

curve for free recall ThUS Tecall was, thhest for items in the terminal

pOS]\tlonS, it was slightly lower for items in the initial p051t10ns and
T

Qowest for items in the middle positions. The first portion of the bow-
,shaped curve show‘ing enhanced recall for 1n1tlal items is known as the

primacy\ effect. According to theorists (e.g., Waugh & Norman, 1965), the

primacy éffect is attrlbutable to recall -for items already in. the long-

_,term memovy The 1ast portion of the curve,. showing enhanced recall for

. items at the end of the list, is called the recency effect. Accordlng to

s

‘ Waugh and Norman the recency effect is. attrlbutable to items that are

still in the short ~term memory . Since the presentatwn of phonetically

similar stimuli 1n'th15 '§tudy was designed to overload working mnemory

A

(that is, short-term memogy)t, it was expected that the récency-.or short-
term memory porti&pn of the serial position curve would be markedly =
' . - »

affected by phone‘ti\c similarity. In other words, the recall advantage of
- . , . - . -

. : v, ...
phonetically dissimilar letter strings over phonetically similar ones

11
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. If, however, phonetic coding is a skill that is acquired with speech or °

o)
’ ‘ ‘

A . .
would be greater for items at the end of the”str¥ng than for those at the

{
4

Ied .
beginning. . ' .

—_— . . . .

\
The principal hypothesis to be explored im the -present study is

concerned with the interaction of age with stimulus type. To test. for

developmental changeé in any phonetic‘coding abilities that may bc present

in preschoolers, two age groups of: subjects were tested. Half of the

subjects were over 60 months of age (the age whé¢re Conrad's subjacts began

to show evidence of phoneticlcoding},.end half were under 60 months of age

~
1

. - ¢ «
(whére according to Conrad 'subjects are not yet able to code phonetically).

.the performance of the two groups of preschoolers on refall of rhyming

versus.nonrhyming letters in the present ekperiment Qa expected to aid in
answering Libekman and- Mann's (Note 2) question of whether the absence of
phonetlc codlng in poor readers reflects a developmental delay or a ‘
constitutional def1c1ency.

_'If poor readers"pérformance on‘working'memory tdsks ‘Teflects a
developmental delay, the preschoolers in this study would be expected to
show either no 51gn1ficant difference between recall ofgrhyming and non-
rhyming letters, i.e., neither group has yet developed this skill, or a’
developmental interaction +i.e., the children over 60 months of age have
begun to develop the skill and hence: are more affected by. the manipulation

of phonetlc similarity. 'In the latter case, the recall advantage for
: ' 4

nonrhyming over rhyming letters would be greater for the older children.

is "built in'* then poor readers' abéence of phonetic coding would reflect
\ .

a constitutional deficiency Under these c1rcumstances and assuming that

the -vast HBJOTltY of the children sampled 1n this study will become

te

. "normal readers'', children in both age groups should be adversely affectcd

o
v
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to approximateky the same degree by phonetic siﬁiilaritx: i_:e., thyming
. i / " .

. 1Qttef~’s should not be .recalled as weYl as nonthyming. letters by either age

~ grouwp. | | T
Method j
"Subjects CL \ R ,

~Eighty preschool children were selected from four .day éare centres

 and nurseries in the CGreater Montreal area, Ail children were English
> . ' . .

speaking and came from middle to upper cl‘aés families. Onl)'f/ childrén who
were able to identify correctly all the stimulus letters when presented
visually were selected. The older group of 40 children ranged in-age.-from

(

®
60 months to 68 months, ‘with a mean age of 63.1 months. The yourger

'group ranged in age from 42 months to 58 months, with a mean age of 52,1

months.

Stimuli L : T L
The stimuli used in the éxpe_rimentalr tI"ia1§ consis.fed of 12(s,et5 of

‘7'.6 b};'12.7 cm ¢ards sﬁoﬁng various uppe; case ]:etters of th'elEnglfish

a;lpha'bet hand printed in black ink. Thete was one letter measuring 5.5 am

_in height on each card‘ and four cards per set. Six sets were composed of

. - {
thyming letters -(drawn from the letters B, C, D, E, G, P, T, V) and the

remaining six sets were composed of non'-rhyming- letters (drawn from th;a‘
letters H, X, L, M, 0, R, S, Y). 1In the sets, each letter was allowedy to
appear -only or;ce;_ Acrdss sets, all letters appeared equally often in eéch
seriélvposition. ‘ ‘Within these r’estrictions,\assignments of .letters to
sets and to sérigl' position was randam. The 'rhyxning and nonrhyming.se‘tsl ‘

were intermiked, but did not alternate. The order of the 12 sets, as

presented to the children, was randamized. The particular letters used.

were, with three -exceptions, the same as those Used in the Shankweiler et

Y



al. (19%8) study: The exceptions were E instead of Z, O instead of Q and
M instead of W. Stimuli used in the ﬁracpfce trial*consiéted of four 7.6
Ey 12.$lcm cards with hand drawn pictures of common objccts on them. The
- objects eiEtered were a hor%e, a ball, a tree and a bird. Pictordal

practice stimuli were employed to minimize potential interference with the

<

subsequenf‘prcsentation of the experimental letter stimuli.

Design ' :

Recall for the letters‘was measured by two tasks. Half of the

chlldren w1th1n each age group were randomly aSSlgned to a Serial Recon—
struction task which measured order,recall. The remalnlng half of the
‘chlldren within each age group were randomly 3551gned to an Oral Free Re-
call taek, which measured item recall. The data from g%th of theSe tasks

.were scored in two different ways. The first way involved scoring the

children's recall with respect to position of'the sets. The second way
involved scoring the children's recall with respect to'serial position of °
~letters. Thus, two four~way analyses were conducted for each recall task,
‘e ' 4

one using p051t10n of sets as the dependent variable, the other using

W4

serial p051t10n of letters. There were feur factors in each of the
..analyses. - The two between—subjects factors were age (children 60 months

of age and oldeﬁ, chlldren under 60 months of age) and _timing of response, -
k] B

(1mmedlate delayed) The two w1th1n subjects factors weresstlmulus type
(rhym1ng letters; nonrhymlng 1etters) and position. The p051t10n .factor-
"had 51x,1evels when recall ‘was scored as a.quctlon of position. of sets
within each stlmulus type. ‘The po;ition Tactor had four levels when

recall was scored as a functlon of serlal position of letters within sets.

L)

Procedure ‘ . L . : -

AIl children were tested individually. In a previous session,

}
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[

each child had been individually screenéd by- a task wh‘e‘re the)" had to
correctly ident1fy all the letters used in the experiment. In/the '

expermental sessmn each child was brought into a qu1et area for .

testing. The ch11d e1ther sat at a child- 51zed table and chalr set up or

3

was seated on the floor in front of a flat area. .The experimenter then
- 4 . \\

chatted with the child’ to establish -rapport and put-the child at ease.

A practice trial utilizing the picture stimuli was gi{fen that was identical
4 . ' ) . »
in the procedure to the following experimental trials.

~N

Once the experimenter was sure that the child uhderstood the.procedure,

the expernnent contlnued The first card of the firs‘c set was presented
face up on a table or the floor for three seconds durat1on then the card
was turned over. . Each of the remaining three cards in the set were K
presented, one.at a time, in the sarne manner, and then were turned over
and placedlon top\ of the preceding card. After the\ four cards were
presented those children a551gned to the 1mmed1ate response condltlon
were tested for memory for the St]JTlUll presented Those children

A}

assigned .to the delayed Tesponse. cond1t10n waited for a l5-second interval

‘during which time the experimenter said to the child 'Noy we are going to

N

. wait for'a little while before we go on, 0.K.? We'll just sit here and °

-,

el

wait just like this and now we will start with the next part".

Ch11dren for whom recall was measured by Serlal Reconstruction were
" then given the cards that they had Just seen after the cards had Heen
randomly shuffied. The chlldren were told to look through the cards and -

asked to p1ck out which card came first and place it on the flat surface.

Then the chlldren were asked which card came next after the first one, and

4
so on, 1mt11 they placed the remaining card in the last p051t10n

Chlldren_' for wham recall was measured- by Oral Free Recall v‘Jere asked to

-

4 ' -
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tell the experimenter which letters they had seen. With both recall .

measures, recall was measured after each set was presented. Each child
was.éreséﬁted Qith 12 separate setslof cards. The é%ts were presented to
half of the children wﬁthin’éach condition of age, task and delay interval
h?“the prearranged order (Set 1 to Set 12); the other half of the children
‘had the sets presented ‘to them in the fcverse order (Set 12 to Set 1),

After the last set was presented all children were praised for their

attention and good work and thanked for their participatjdn.

PR
Scoring
» In the analyéi; involving set.position, the scores were arrived af
, by" adding the numbef of correct responses agross the four letters in each
set, resulting in a score out of four. Each child received six scores
reflecting the number of rhyming letters remembered correctly for the six
Thyming sets and six scores reflecting the number of non%hymingllettefs
\rememﬁered correctly for the six nonrhyming sets. In the Serial
-Reconstructibn tésk, measuring grder recall, a 1ettef was counted‘
correctly bnly when it was placed in the correct serial position within
each seg. In the Oral Free Recall task, a reéponse wag counted if it was
a correct letter; thus measUr;ng item recall. '
Iq,fhe‘analysis involving serial position within sets, the .scores for
each serial position were arrived at by adding the number of correct res-
ponses across the number of sets,pregented, resulting {in a séore ouf 6f‘éix.
Each child recelved four scores reflecting the number of rhyming letters
remembered correctly for the six rhyming sets and four scores feflecting-the
number of nonrhyming letters remembered correctly for the six nonrhyming sets.

In the Serial Reconstruction task, a letter was counted as correct if it

was placed in the correct serial position. , In the Oral Free Recall task,
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- the number of timeés that items in a given serial position were recalled

was counted.

Results

*The finding of p}imary interest in this study was the highly
significagt detrimental effect,that ﬁhonetically similar stimuli haq_dn
memorf. Recall for rhyming letters was génerally poorer than recall fgr
nonrhyming letters, regardless of age of subjec;s,:task performed, delay
‘interval and serial position 'within and across sets. The magﬁifudetof
fhis phoneticisimilérity effect, however,-differed mérkedly with resegct
to recgil tasks and analyses when the other factors werejbroughtfinto.tﬁe
analysis. Therefore, each of the analyses and:recall tasks will be dealt
with separately. : ' .

. Analysis with Set Position within Stimulus Series

In this scoring method, a 2 x 2 x 2 x 6 analysis of variance was
performed on each of the two recall tasks.

Serial Réconstruction Task. The ANOVA summary table for this

analysis appears-in Appendix A. The means and standard’deviations' for the

Serial Reconstruction task are given in Table 1. The four-factor analysis
R ,
of variance.performed on the data revealed that the overall effect of
*

' stimulus type was significanﬁ,'f(l,Sﬁ) =;51;1, p < .01, in the expectedr:
direction. Recall of letter order was greater;for non%hyming letters
than fbr rhyming letters. The magnitude of this effgct'dépended‘oh o
ylany rhyming or nonrhyming sets had been ﬁresented to the children, a§
evidenced Qy a significént stimulus type by set position within stimﬁlhs
geries interaction, E(S,lSOj = 3.72, p< 01. As can be seen in Figure 1,

—_— e g

. - ’ - ) ' - A ” -
recall for order of rhyming letters decreased as'a function of set posi-
. \ .

tion within stimulus series, whereas recall for order of ﬁonrhyming




i

+

Serial Reconstruction Task, summed across 'sets and serial -pbsi.{;ions

3

’

l'd

Table 1

within

sef®

PR

ey -

Mean number of letters placed in correct serial position in the .

a

. Timing Stimulus Type
Age of s
Response ~ Rhyming_ Non-rhyming .
Immediate 10.5% (4.33)° 16,6 (3.6)
Young ‘ a
‘Delay 9.9 (4.12) 15.7 (3.71)
(42-58 months) . , o
Mean 10.2 16.2 -
-
' Inmediate 13.1 (4.01) 17.6 (4.14)
.y 01d ‘ .
s Delay 11.9 (4.61) . 16.6 (5,48)
(60-68 months) . : :
. Medn” 12.5. 17.1

BMaximum = 24
b

3

Standard deviations given in parentheses.

»
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letteTs was conslstent over set position w1th1n stlmulus serles Post

A

hoc comJ)arlsons (”[‘ukey 5) 'showed the differences in recall of rhymlng and
nonrhyming stlmull were s‘lgmflcant at the first, fourth flfth and 51xth
set positlons within stlmulus series (p < .01). Recall of order of

rhymlng and nonrhymlng letters did not dlffer 51gn1f1cant1y at the second

and th1rd set pp51t10n5

The factors ofyage and timing of response taken alone’ did not have

an effect on the children's recall for order of letters. When the factors

-

of stimulus type and set position within stimulus series were taken into

consideratioh the three-way interactions were significant. In the -

figures for each 1nteract10n adjacent pairs of set positions were

averaged to clarify the effects. Flgure A graphlcally Tepresents the
interaction between age stmulus type and set pOSl{lOﬂ Cil)hm stimulus
serles, F(5,180) = 2, 30, P < 05 Recall for the order of rhyming 1etters
decreased as a function of set position w1th1n stimulus series, and recall

for order of rhyming. 1etters was greater for the older ch11dren than for

. the younger children. . Both of these effects were ellmlnated for recall

‘for order of nonrhyming 1etters The same pattern of results (shown in

Flgure 3) occur%\ed in the trlple 1nteract10n of t'lmlng of response by

'

stmulus type by set position within stimalus series, 5(5,180) 2. 36 P

< .05. Delay of response-and Yater positioﬁ of a set 'in the series had

:;a_detrhnental effect on recall for order of rhyming letters, while the

factors of timing of response ahd position.of the sets did. ndt affect
recall for order of nonrhymlng letters. '
In sumary, recall for order of nonrhymmg letters was generally

greater than recall for order of .rhyming letters. 'Recall for order of .

v

.thyming letters wis adversely affected in interact‘ion with the factors of

RN
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timing of responsc, age and set position within st‘rﬁulus' series. Recall

* for order of nonrhymlng letters was not affected -by! any of these factors. .

. Oral Free Recall Task The ANOVA - summary tal)le for this analyfﬂs
appears in Appendix B. Table 2 shows the means and standard deV1at1ons
for the ‘Oral Free Recall task. 'I'he four- factor ‘analysis of variance

revealed three main. effects with no 1nteract10ns First, chlldren

recalled more nonrQyming letters than rhymmg letters F(l 36) = 72.44, P

23

< .01. Second, older children recalled more letters than younger chll'dren,

¢ ' N

' F(1,36) =6.52, p < .05. Third, children. for whom, response, was delayed

recalled fewer letters than children'xvho résponded immediately, _}i(l,36) =

1

5.37,p< :05. 3

L3

‘To summarize these results it is apparent that there were different
~pat'cerns of recall for order and 1tem measures. , In the Ser1a1 Reconstruc
“tion task, which measured order memory, the detrmental effect of rhymmg
stimuli varied as a functlon of set position within stimulus series,

timing of response and age of children.” Thése factors did not af_fect
.recall for order of nonrhyming stimuli. In the Oral Frge Recall task,

’

which measured item memory, s&t ‘position within stimulus series did not

affect recall at all, while stimulus type, timing of response.land age of

children each affected recall separately and independently with no inter-

actions.

Analysis with Serial Position of Letters. within!Sets.

\ 7 ' §
In this scoring method, a 2 x 2 x 2 x.4 analysis of variance was

performed on each of the two recall tasks In all figures, relative

frequency of recall was measured in order to dlfferentlate the measures

from the first analysis.

Serial Reconstruction Task. The ANOVA sumary table )for this




: S ’TableZ:

'

~

. Mean number of lett.chrs‘ corrcct in Oral Free- Recall Task, Summed across

‘. " : . - - sets and serial .posdition within sets. °,

R
N

-Timing _~ ‘Stimulus Type

Age. L ‘ of
- . Response . Rhyning.

. ‘Non-rhyming

M

SUUEEEE ' Immediate,  10.82 (3.20)°

Young | V

S Co Delay . 7.9 (4.18)

T - (42-58 nonths) - ' .
. T \ - Mean 9,35

1

15.2 (3.12)

[

12.4 (2.17)

13:.8

I

T 23

\ . . Tmmediate - 13.3 (4.97)
> 0ld ’ . < o
e © ' Delay 10.4 (4.48)
. o ' (60-68 nionths) o Bt -7
: “'Mean ~ :  11.85

>

17.4 (2.99) °

16.1 (4,12)
16,75

-7 “Maximm = 24"
bStand;xrd deviatipns given in-parentheses. -

Al

24
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;m:nly?\‘ appears in Appendixe C,  ‘The four-factor analysis of variance 4

r

perfored on the data ‘revealed that the overall effect of stimulus type
was apain significant, 1(1,30) - 53.18, p < .01, in the expected direction!
Recall of letter.order at cach correct serial position was greater for

nonrhyming Tetters than for rhyming letters., ‘There was also o main

~ |

olffect of serial position of letters within sets, ‘l-'(3 108) - 18 .90, D~<"
. 5 .
01, lh( se two of ch ts arce gmphuully wprcscntcd in IFigure 4. “The

‘

[tpure showx typical serial posltlon curves for both types of letters,
with the rec 111 of nomhymmg letters g,uwmlly oxuudmg that for 1hynnm,,
‘et ters. The interac tlon bugge%tcd in Flgure 4 wwas not. Stdtlstually
significant ' (.10 > IZ > .05). .In contrast to the analysis of the Scrial
’Rccon.stn‘xcti,on. Task with sct p051t39n, there weTe 10 effécts of de"lﬁ‘y or
age, cither alone or <4n interaction. \

v Oral Tree Recall ‘Task. The ANOVA sumary table for «this analysis

appears in Appqndix D. 'l‘im délta from the foﬁr— factor ’ana‘lysis' of variance ’
scored the number of letters recalled for each serﬁial positionl. The
(requency of times at a letter in a givén sér:iél position was fecalied
was affected by all four féactors. Olde‘r ch1ild;'en reca}led\signilfic‘rlmtly
more ietterg than younger cﬁildrpn, E(’1,364) = 6.48, p < .05, Delay of
rcsponsé exerted a detrimcntal effect “on recall, }"'_(1,36) = 5.35, p < .05,
Nonthyming letters were recallecj better than rhyming lett‘eré, F(1,306) =

63.91, p < .01, and the pattern of recall aﬁproximated a typical serial

position cuw’c,’ wi.th récél] highest for letters in tl;e last ‘po‘s'itions 5
(the recency portion), lower | for letters in the initial pdsitior;s (the

‘primucy pqrtion), :16&1 lowest - for letters in the middlé‘ positioﬁs, [(3,108)

28.76; p < :01. These resul ts, however, are modifi'ed by a h‘ighelr order '

- . - N o . ‘— - - - "t
interactiong Figure 5 shows the significant interaction bctween age and
n ° ’ . u . ~
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- the most .

serial position, 1(3,108)" 2.77, p < 05, As cam be seen in Iigure 5.
older childrcn rccé'lled'mor:e letters . than younger children, but Lonly at )
Lhc pr]nugy portion of the serial pos)tmn curve, Fi’gm'e 6 graphically
represents the bu’mﬁcqnt 1ntcx.1gt1on between tlmmg of Tcsponse and
serial position, 1°(3,108) - 3.06, p < .05, In this case, children whose

recall was delayed did worse than thosc who responded immediately, but X

only for letters in the last two serial positions, or the recency portion

3

of the curve. These intergcetions, however, are st¥ll influenced greatly
by stimulus type.  ‘The four-way interaction between age, timing of
i N

response, stimlus type and serial. position was significant, 1(3,108) -

3.75, .p < .01, uand is,gmphicully'r.cpres.ented in Figure 7. As can be seen

F’ ' vt . . C .
in Figurc 7, the number of  times nonrhymmg dctters were recalled

hlslulﬂy fo]lowcd a t)’pl(,dl serial position curve. There was a general

(Mattening of the serial po>1t10n LUI’VC for rhymmg lettcrs 1hé

deviation from the normal serlal position curve was most obvious in the

last serial position, where rhyming letters were not recalled ~as often as

nonrhyl'nir-gg letters., - The only group that showed a pattern of recall ap-

proximat ing the typical serial position curve was younger children tested:

i imn;cdiateiy for recall of rhyniing letters, Thcir frequency of recall,

hoWevcr .was 5t111 lower than thelr correspondlng recall for nonrhymlng
letters. - Therefore rhyming stlmuh had a detrimental effect on recal,l
but, whcn the frequency of letters recalled for "each “serial pOblthﬂ was

cxammed the recency portion of the ser1al p051t10n curve was affected

1
'

* In summary, the analyses with serial position of letters within scts

showed -that in Serial Reconstruction, results épprOximalted the typical

| ’ ' - N .
serial position curve, with a slight advantage in'the primacy portion.
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' serial position curve:’

-
A

AY

"Recall for nonrhyming letters was better than recall fo\r rhyming letters

for all seriul positions. When the Oral Free Recall data was scored for

Frequency of letters recalled for each serial position,'rh)nning stimuli

generated a flattening of the serial position curve, whereas recall for

nonrhyming stimulil was greater and consistently approximated a typical

-

'Disculssion
The results confim the majorbxpectation”of this study. The data
rcport:d provide significant evidence that preschool children' recall of
letters is 'udvcrscly affected by phonetic similarity This fmdlng, held
truc for memory for both 1tem and order mformatlon regardlebb of.
whether recall was measured across sets rpresented or within sets. It

therefore appears that preschoolers do use a phonetic code as a memory

strategy for"rgcalling visuanlly'pre'sented 1ettérs, even when use of such.

a code penalizes recall.
The results reported may help to clarlfy whether the Haskins group’s
poor rcaders' failure to use a phonetic code reflects a constitutional

s

deficiency or a dévelopmental delay (Libénnah & Mann, Note 2), In

"general, both agé groups in the present study were equafly affected by

phonetic similarity. The results showed that phonetic C(;ding is advanced

cnough‘ by the-preschool age to be used as a memory strategy and thus

suggest that: phonetlc codmg “is a sklll acquired at an eaﬂy stage, perhdps

with spcech. By mpllcatlon, then, its absence in poor readers may
» - U
reflect a constitutional deficiency.

The phonetic similarity effect differed with respect to types of

A
Jd

recall tasks and analysis used. Nevertheless, the pattern of results for'

each analysis and task supported the hypothe51s that phonetlcally similar
’ I &



L]

. u51ng a phonetic codlng strategy to aid worklng memory

of

+
L 3

stimuli exerted morc¢ .of an overload on working mémory than phonctiqelly

dissimilar ones did. Conseduently, therc was more . interference and poorer

-

recall for'rhyming letters, confitming the contention that children were
e \ )

(
When recall was measured by Serial Reconstructlon as a functlon of

set position within stlmulus,serles only rhyming stimuli were subject to

proactive interference. This is clearly ev1dent in Figure 1, where thiere
\ W Va

is a decrement in Tecall for order ®»f rhym1ng letters which ‘increased as

" more rhyming sets were presented The proactive 1nterference built up

a @

“with additional phonetically confusable stimuli but did not with additional
phénetically nonconfusable stimuli. ' As Wickens (1972) showed, proactive

y A
interference increases when items are being recoded on the same dimension.

' ' ¢ v -
One of these diyensions was shown to be thyming stimuli. Therefore, the

decréase in recall seen for thyming letters supports the contention that

the children were recoding by rhyme, or, in other words, were using a

o ;E:‘?

phonetlc code to aid worklng memory. - @

. v T

The flndlng ‘that the dlfferences in_recall forrrhymlng and nonrhyming

,

‘ 1etters was not,significant at the second and third set positions (as

_ the greatest amount of proactive interference for rthyming letters
X ; .

”

seen in Figure 1) may shed 1ight on why previous ‘studies have failed to

s -

flnd ev1dence of phonetlc codlng in preschoolers.’ "In thé present study,

.

occurred after the first three sets were presented, and the largest
. ¢ . : -
phonetic’similarity effect occurred after four sets of each stimulus typer

A}

- had been Eresénted. Therefore,it is poséible that studies failing to find

a phonetic similarity effect in preschoolefs did not-utilize a sufficient
P b . % ' . _ l . R N ’
number of trjals (or sets) in their procedure to enable proactive inter-

ference for rhyming stimuli to build up to an amount that made the¢ phonetic




! " R N

similarity effect clear. Previous studies have typically not examined -

their data for proactive interference across sets. In Conrad's (1971) °°
,study, where preschoolgrs did not.show evidence of phonetic coding, 16
trials were given. Conrad states that young children completed the test in

.two sessions on different days, while for older children a single session
l o

‘was used. ‘Conrad neglects to mention what age groups of ch‘ildfenwwere
considered young. ff by "young' he méant ?i%school children, then the
reason he found no evidené:e of phonetic coding wlithin .that group may have
been f)ecause/they‘ were not given sufficient sets~in a ses/sion for int,ef—

‘. ference t6 build up.

LI A

Figures 2 and 3 show that age of children #nd timing of response
v . ' ! . . B \ * N ’
.affected recall of order, but only for order of rhyming letters. The absence
of pr\oactive interference for nonrhyming letters, even.when coupled with

the effects of age and timing of response, reinforces the contention th?ﬁ

working memory was overloaded by phonetic similarity and that the children
were dsing a phonetic code to hold on to order information in workirig

memory. The major conclusion to be drawn here is that even youngeT

[y

children are capable of holding on to order information. Furthermore, all

children appeared to be using a phonetlcally based strategy, since the

\
experimental maﬁlpulatlons designed to overload working memory (e.g.

delayed response, broactlve 1nterference) only affected phonetically

t

corffusable (rhymmg) st néll ) J

»

The 1nformat10n fr\om the data from the Oral Free Recall task, as seen ~

in Table 2, was cqn51stent with the expectations. Younger children and

v

those children whose response was measured after a delay recalled fewer

letters and all children recalled fewer rhyming letters than nonrhyming

letters. The order recall interactions combining stimulus type and set
' | )
’ . ' : R4
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position within stimulus scries with age and timing of response provide

evidence that, rhyming stimuli generated a sizeable overload on working

wemory.  Therefore, it can be concluded that brcschoo] children have diffi-,
culty huldihg on to both the thyming stimuli and the order they -are

presented in, Since hoth aspects of working memory werc adversely affected
hx-phonctic cénfusybility,_it can be assumed that the-childrenr were using
a phonet e code to aid working memory.

Lo Thé information gained.from gnalyzing thg data with réspcc1 to serial
position curves furtﬂcr rcinforgcs the evidence that preschoolers were |

coding phonetically. In the Serial Reconstruction task, Figurc 4 shows

’

that the serial position curve was similar to the one that Shankweiler et

al (1979) found with their data, except that letters were recalled cqually -

- well for both the primacy and)reccncy portidns of the curve. This may be
“due to the fact that the present experiment utilized 2 shorter set length - .
" (that is, four letters as -compared to five), and that some of the lctters

from the primacy portion may.have still been inlshort~term memory at the

!

time of recall. . , , L -

§

- The data ohtained from scoring the Oral Free- Recall task witl

i
|

respect to serial-position curves' approximated’ the typical results for -

serial position scoring. As seen in Figure 5, younger children had more
'difficulty remembering. the initially presented ‘letters than older children.

This finding shows that younger children had greéter difficulty than

older c¢hildren in‘retrieving'items‘that were no longer present in short-
term mchory.f This fiﬁding i$ consistent with the\developmental-1iteratqfe
which shows -that the amount of verbal material that can bé Temembered after
, [ ‘I _ B .

oné»pfésentation has been shown to increase with age throughout the pre-

‘ S o
school period (e.g,, Arbuckle, 1981). As seen in Figure 6, dclay of

.

r
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N

\

response allected vecall for the recency portion of the Tist presumably
! N o - , \ ¢

because the extra’time placed between the presentation of the last letter
and recalt prevented the ¢hild from reporting items directly [rom short-
' . - \
term memory.  When age and timing of response and serial position factors
! 1 N 4

afe Tooked at in terms of whether stimuli were rhyming and nonrhyming, it is
clcar that phonetic similarity exerted a sizcuble overload on working

memory.  Figure 7 shows a typicidl serial position curve for nonrhyming

stimuli. With rhyming stimuli, however, the serial position’ curve was

. ’t

|ul|1|v31y {1at with the cffect bclng most evident at the recency portion
which %upposcdly reflects prlmarlly output from short- tcrm or woxklng
memory . lhls F]:ttcnxng of the. FLLLHCY portlon supports thc hypothosis

that working memory is phonetically based and is ovcrloadcd when phoneti—

ch]y smmilar stimli are entered into it. The.only condition (scen ih

(NP*%uxc 7) in rccall of rhyming stimu]i that showed a curye similar to the

typical serial position curve scen for nonrhyming st]mull was that of

younger children tested immediately after prescntatlon. \

The fact that the younger chi]drcn‘who were, tested immediately showed
i rcccncyégffcct\ih their fecall of rhyming items and"the.oldcr_childrcn
did, not s the only finding in the whole study which could possibly be

mterpreted as bupport for the ldea that phonetlc coding ability deCleb

'

over th( preschool per1od 1t is difficult, however to make guch,an

interpretation since for both qgc groups the relatlve irequenny of recall

of rhyming letters was stlll 1ower than the relative frequenLy of FCLdll

7

-of noﬁrhymlng letters and there was no evidénce oi any age by stimulus

type interaction. Civen these findings ‘the most reasonable interpretation

is that both age groups were similarly affected by the manipulation of |

phonetic sigilarity., o
. \ -

\



‘ Therefore, the preschoolers‘in the present‘stpdy were essentially
behaving‘like the good readers in Shenkweiler et al.'s (1979) study . ‘By
,separeting recall for items and order, the present study showed that'
‘chlldren of preschool agé can retain both item and order 1nformat10n by
coding such 1nformat10n ‘phonetically. Like the good readers in the
Haskins studies, these preschoolers persisted in coding phonetlcally evgn
when it penalized recall t' y
The present study found a phonetic 51m11ar1ty effect for Vlsually
presen}ed,letters, To determlne whether or not thls effeCt generallzes
.to other-modelities‘and stimuli, it shou¥d be.extended to recall of
phonetically similar auditorily presented word strings and sentences.. The
Haskins group (Mann, leerman & Shankweller 1980) extended their findings
in a srmllar way They only. found.a phonetic similarity effect in good
readers, whereas'poor readers failed to ise phonetic codlng'as a memory \
:aid for auditorily presented wora strings and sentences One of’ the‘major
rationales for thlS extension was to better approx1mate readlng'materlal
If the phonetlc similarity efféct found 1n‘the present study is also ex-
tended to the auditory modality and stimulus meteriallthat more closely
resembies reading material, then ét'may be-possible to assume that the.
poor readers in the Haskins studies are suffering‘from\a constitutional
deficiency in phonetic coding. If a child does not have a phonetic
coding ability at the preschool stage, this may be an indication of .a
future reading disability.. Mann and her colleagues (Note 1) have found
that chlldren who failed to code phonetlcally durlng klndergarten also

did poorly on read;ng tests in Grade 1. If the same’ type of longitudinal

_study coyld be started at the*arliest preschool age tested in the




ICddCIS have. a Lon>t1tutlona1 deflclency in phonetic Lodlng could be

'lmpurtdnt bcarlng on present methods of d14gnos1b and treatment of -those

AY

tested. 11 thJs hypothesls is Conflrmcd the results would havd an

"t
N e e

\

e i

xcad1n5 disabilities Whth involve problcms with phonetic LOd]nL TF we ‘

are dca]xng WJth a constitutional def1c1ency in codlng, thcn a series of

tasks which overload working memory, 51m11ar'to the one used in the present -

'

study, Muy be able to identify children with such coding probléms at a

prereading stagc icrapeut1c intgfvcntion.could‘be started before the' ,

.thld [1nds that he or she has a- problem with readiﬁg. If 1ntervent10n at

¢
an carly stugc could teach the required coding strategy, fhc thld would

" be equipped with 9t when he begins to read. ”Thus ‘the child may be able to

avoid the failure experience of having reading difficulties.

- ’
! ' ‘
.
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