CURRENT DIRECTIONS IN PSYCHOLOGICAL SCIENCE

Development of Phonological

Awareness

Jason L. !u:ﬂhim:.r' and David J. Francis®

! Division of Developmental Pedintries, Unipersity of Texas Health Science Center and

Eﬂepmmm of Psychology, University of Houston

ARSTRACT—FPhonological awareness o crofocel for bearnang
tr reswd in alphabele longeages ke Enghsh. This report
surenierises normel developrent of phonologeoe] oawoere
ra=ss exs il fuzs been revealed theough recent moltcdesogdinory
aereed eross-culivral research. We argue that o consensus on
the defunctien of phonelegioal awoareness bos emerged, (et
resenrch hos wdentgusd o generol sequence of phoologieal

sierss ddeveloprent that s wmversal aoross bengueges,
arsed thet cortoun characterosdus of spoeken and wrdten on
guages influence the rate of normal development and levoels
of phonologieal owareness that are normaolly achaevesd.
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Dhy=lexia 1s a brn-based disonder thal cawses individuals o
strggle with leamang e e, despite having nommal intelli-
penwce, adegquale schooling, and inlcl sensory abilites. Preva-
be=rm-e mubes for dy=bexia range: froem 5% o 1090, depending on U
premary langusage spoken i a gaogoulation amd the crlerc wsed Lo
plenlily the disorder. The underying canse ol dyslexia i dills-
cully processing e sounds i one’s language, or phonolegical
AT ESRLALT

Heseanch has wdentiflied three phonaslogieal processing abili-
L=, Phosruslogriend memory reflers o coding inflormalion in a
sounid-based representalun system [or lemposary slorage. Pho-
renslangrecnad encwess b dewiend strnge relers o Lhe ellcieney ol retn-
eving phonolsgcal coxdes Trom memory. Phosedogeal aaareness
refers b one's depree ol senabivily o the soand stroclore of oral
Languapge. These aluhities are haghly inlerrelabed, are sioongly
re:latesd Lo reswding acapmsabion, amd are haghly stable individaal
dilferences [rom lale preschbaool on.

Plammedogicaal awcreness s Lhe phonalogieal procesesang adslity

mesd shoongly related o Liteswsy, I encompeesses phoneme aaare-
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pess, Lhe alsility fo marnipalate individsal soumds (phaomsemes) i
wisrds, amd nudhmenbary phonologizal skills, such as judging
whether lwo wonds chiyme. Basically, indivicdhisals whae beove oaf-
heully dedeciing or mamipulaling sounds i wonds wall siugghe
wilh learmang o read. Four decades of reseanch have estaldishesd
Loz relabion, e ol s evidend o all ol phabelse bonguages studied
o diate. Moreover, randomized inlervention studves demonsinale
thal there 15 a cansal relatonship, a5 inlensive instosclon
prhonological awareness impooves  lilesacy, For esample, Uhe
MNalional Reading Panels 20000 repord. o the LS. Congress,
which descnlsed a meta-amalysas of 52 controlled expenmental
sludhies published in peer-reviewed joumeals, conelodesd thal pleo-
rdigrical awareness inslrociion bas moderale amd slalistieally
sigrnlwant elects on resding amd spelling alalitses amd thal ex-
prhical instruclon s beselusial lor typacally develoging children,

for young childeen al nsk for reading dillicoles, and for poor
realers.

DEFINITION OF FHONOLOGICAL AWARENESS

MNumerous delinilions ol phonslogral awareness have been ol -
fered, each wilh relatively well-develogsed  teorelieal amler-
pinnings amnd some empnecal supporl. Allemabive delimibones
viery in peneralily from highly exclusive o highly ichesive of
diller=nt phomedogmzal awaremess skolls, Phonslog sl awaneameses
skills are distingurshed by the: L=k performed and s of U umit
ol soumd thal 1= the (ocus of e sk, Examples o dillensnt
prhurnologmical awaressess skills that e distinguished by the Lypue
ol Lask pesrformuesd mchisde blending soumds lgether, sepaling
(segmenbing) wonds inle teer constiluent sounds, recombaning
soumds of wonds, amd jedging whether wo wonds have soome
soumds in commaon. Distinebions among phomslogieal awanemess
skills based on wmil of word sirectare inclode whether syllables
are Lhe foees of U lask or whether smaller inbresyl ladsie wnils,
hike onsels, mmes, or phonemes, are Lhe Tocus, The ansel s U
imilial consonant or consonanl cluster present in many, bal nol
all, English syllabdes; the rome iz e remaiming vowel amd

casnsonanis. (For example, in the: word spore, s s e onsel; s

i



|"|||.rl1|.l|l|.|-;l'|:l| SNwarranss

Lhe: rume; and A0 fpd, P, aod fod aore Lhe phwosnemes. ) Delkle over
which phonological skills belong o e constmuet of inberest hos
dhireclly inflwemced hilemey cormwculom amnd instochion, with
somse curricula emphassang phonemse awareness amd reading by
soumi—letler comespomndences amd ollver curmcala emphoscing
onsel—rme awareness el rewding by nme analogees (e
reading a new wond, like siung, by analogiang (oan Gomliar
wisrils Lhal have the same nme wnil, like seng amd weng ).

Methsdobingieally sisund shsdies uzang larpe samples, mulbgsle
msessres, o aclvanced sbalisbies sopgaord o wmbed plamslog-
catl awareness construcl—ihial s, ghosnolegical awareness as a
single cogralive aln ity thal maunlests behaviosal by ina vanety of
skills. Anthony el al. (2002) used conlirmatory lacior analysis
arnd a lactonal design thal crossed wond sructuee and Lsk Lo
demonsirale hal a one-Gwclor mube] best charactenzed the
phemenlogical awareness skills of 258 2- o S-year-old childeen.
Anthony amd Lonigan (2004} reporded Tour indepensdent oon-
formadory Fwclor-analylie stisdies Ul yelded samilbar hindings
wilhover 1,200 2- o H-year-obd chibdren, A wailied pluwasological
awaren== alnhily was alse supporied by iwo recenl siodes
employing ilem response Lheory, One sludied 945 elemenlary
school chaldren (Schalschneader el al, 1999 and another
sluddvesd over 1,10 preschool chilldren (Anthony et al 20005).
Moreover, lalenl-vamalde longibodinal research asing sirsciual
eqqualion maodeling consstently repueris near-pedect slalnlity of
imclividual dillerewes in phonological awareness scoss me
ard acres dillerenl phonodogeal awareness skills (eg., Anth-
oy & Lomggan, 2004}

o svrmmaary, perssasive evidense mow exisls Lhal phasologacal
awarene=s 15 helemdypocally conlimoous. Thal s, pleuesological
awareness 5o sangle, umbvsd abahily dunng the preschood and
eiarly elementary school years thal manilests bzl i dilllerent
skills throughoul a person’s developmenl. Thus, there 15 con-
sensus lhal phonelogr-al awareness relers o one’s alnlily Lo
recogpniee, disernmimle, aml mampulate the sounds in one's

Language, repandless ol the st ol Uhe wond wmil Chal s the foces.

GENERAL SEQUENCE OF FHONOLOCGICAL
AWARENESS DEVYELOPMENT

Hesearch bas uncovensd the genenel sequessce: of pluasslogical
awarem=s developanent. Many bests ol phonolog sl awaremsess
have been admimstersd o people of dillerenl ages, readong
lerweel s, ammld Longruiapes. "Two overlypping pallems of development
are evidenl. Firsl, children become inemasingly sensilive Lo
somtl ber aumd smaller pars of wonds as they grow alder. Children
cavn dlelecl or manipulale syllabdes before they can delect or
msaunipulate onsels and romes, amd Ueey can debect or man galale
onsels amd romes belore they can debec or manpolate incividaal
phwse=mes wilhin inbrsyllabae wond umils Second, childeen can
detecl similbur- amd dissimilar-soumding words belore they can
manipulale soumds within wonds, and cluldren can penerally

blend  plasmsslogaeal  inflormation belore they can sepment
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phonological  mformaton of the sme linguiste: oomplexily
{Anthony el al | 200C). Finally, choldren reline phonobegiesl
awareness skills they bave already scgquined while they are

learming new plunclogical awareness skills (Anllony el al |
2003}, conlrary lo a stnel slage heory ol development.

ORAL-LANGUAGE EFFECTS ON PHONOLOGICAL
AWARENESS DEVELOPMENT

Althasugh phusnologicsl awaresess development Trom Large umils
of soumd 1o small umis of soumd = amversal across Langouages,
e rale thal populatins of speakers of dilferent languages
progress Lhrough the segpeence amd the grolu-emcy they achieve
al each bevel vary, Syslemalic Lunguage-relaled dillTerences amd
e Tt thiat el y Towrmes of plwmselogical awareness develop pros
o lileracy instiecbon soppeest thal expenences wilh ol lan-
puage play an umportanl ole i developing phonokegical
awaureness. A number of detenminants of the linguistic complex-
ily of a spoken language—e ¢ saliency and complexily of wond
slruciunes, phonems posilion, amd adicolatory Gudos—appear
Lo infhisence  phonobygncal  awareness  development. Thaogh
examimng elfects of these hinguistic pooperiies on Use plas-
logrzal awareness profuceencies ol people who speak dillenent
languages, invesligalors have begun o uncover the choscier-
imhies ol oml language thal foster development of paricular
phonological awareness skills.

Children in hinguisin: environments where spoken syllalbdes
are luighly salienl, as delermined by a nomber of Gwlors in-
cluding lanty of boandanes beiween syllables, develog sylla-
ble awareness sooner than children in linguisbse eavimonmenls
where syllabdes are bess salenl. For example, chibdeen who speak
Turkish, Greek, or lalian allain syllable awareness more guickly
e children who spessk Fresech or Enghisd (Cossa, Shankweiler,
Libermman, Kabe, & Tola, 195 Demont & Gombserl, 19980 Dur-
pumgzl & Oney, 1999 A |ikely expluation s thal Turkish,
Crreek, aned Il have relalively simple syllabde shosciu e (few
conssmanl cluslers), more linaled vowel repedores, aml belber-
miarked syllabde boumdanes than French amd English dio.

Saliency amnd complexily of onsels i guken hnpguage may
mlluence the develpment of onsel awareness and  ploaseme
awareness. Caravolas amd Bruck (1993) lownd prelilerate Eag-
lizh-speaking children wene betler than prelilemate Coech-
speaking children al solaling soagleton orsets (onsels wilh one
consmant ), which 1= an onst—rme awareness skill. ln conlrast,
Czech-speaking children were beller al solabing il gldw-
nemes [roen clpster onsets (onesels wilh more than one consonanl),
which 15 a more advanced phoseme-awaneness skill, These
hindings are consastent wilh e phonologieal charmctensties of
e two languages: Cxech has 208 dillerent clister onsels thal
occur more [regquently than the 31 clusler onsels in English.
Thass, Frecpsemey of exposure b amdior vanely and complexly of

clusler onsels in oral languapge may pgude children o besome
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relalively more or less sensilive o onsels than o phonenes
willun onsels

Vowed ared covsonant harmony hikely influesce the develop-
menl ol plusnemes awareness. Vowel and consonant harmony ane
phamclogrzal rules presenl in some languagpes Ul regpuine
wirwels or consnanits wilhan a wond Lo belong b a parbeular class
ol wonwels or consonani=. Yowel and consenant harmoony resall i
el lifluars spken Languapges in which there are multiple lorms
ol each prelix and cullix thal st be selecied boased on plusnetie:
harmony with the nad. For example, in Turkish, plurals ane
Fsremesd by andding: Lhe sullix ler or Lo, depending on whelher U
wirwes| 1r Ll rol i Formed 1o the Tront o back of Uee mouthe Thee
camesLanl moealowing o] mezragaalabien of plameemes inorools, pre-
hixe=, and sullices thal s reguired o schieve vowel il conso-
nanl harmony mewy force very young children o become sensilive
b phonemmes. Incbesd, kimdenganen childnen who speak Torkish,
which requines vowel harmooy amd in which muoltphe sallime ane
stringesd logether, ane beller al deleling the linal phoneme (rom
wonrds Lhan are kimdenganen childoen who speak English, whach
doe= nol require vowel hanmony (Durgunoglu & Onesy, 19990

Choves woany Lo inmbex: Lhe: saalvemcy of a lingueste amil ina kg
5 by the numbser of plhonologienl neghlors—wonls in the Lan-
g Lhal share a same—soumnding unil—relative o the number
ol wonds i e same Languagse thal share olher same-souming
unils, Foresample, e English wonds brogf, ke, and heggls ane
plhusmslogrzal rime meghlsoes becaose they share o same-soumil-
ing rume. There are progodionately  more rme neighlbos n
Englizh than budy necghlors, e, wornds hikoe ool ceb, ard cal§ithat
share a same-soumbing onsel and vowel combinabion called a
bundy. Children who speak Languages wilth a greater progmdaon of
rime eghlbors: thoan bosdy neaghlaes develop onsel—nme awiare-
ness oo o bedy—ooda awareness (e coda usisally beang the
beerrmined consonand or consonand clesber). For example, English,
French, Dhalch, and CGerman chibdren leam lo sepmenl a0 cons-
nanl—vowel—onsonanl (CVE) syllable inlo omesel amd  nime
(C-Y) before they leam o segmenl a GV syllalde into baoly
armd eonda (V-0 Faepler & (amowam, 20005). ln conlrasl, young
Japaanese children may develop body—eoda awaremess bedone
onsel—rime awareness (Inagak:, Habano, & (Make, 20000, oon-
sslenl wilh Japanese speakers” prelensnce for mose, whach
roughly cormespomd o bodes, over rmes.

Dhetermansunls of linguistn: complexily olber than word stnoe-
L sl imdhuence phonelogial awcaremesss. Although ollen oon-
Fisurhed wilk wornd strucioune, B posation of a phonesme o a wond
camilrilbales 1o Lhe: dillicully of phoneme-awareness iemms Thene
i evidbenwse of an ndependent phoneme-pesabion effect, in Ul
children learm b wdenlily or manipalale the il consgnant ina
cluster onsel (e, coesd) or Uee hnal consomeant ina cluster coda
(g crest) belore they can wenbily or mamipulate e medial
camesnanls (e cresl).

The development of plumems awareness s oalao allfecied by
ariculalory Lwclors thal contnbule o linguistie comglexily of
words, Maaner of arliculalion refers o the direction of air or
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vine: ermssion [oom Lhe vocal Ll or the degres ol narmowing of
the voral lract. The sasiesd consenants o albemd o are Lepeds
(soummds hike £of and /U thal are made wilh Uwe soll palale mesed),
folbswed by neosads (soumds Like fod and fod, made by closang the

oral cavily and albowing air lo pass Uhrough Che s ) ol grlides
(soumads hike fald | made by movement ol an aiicolsbor), amd Lastly
olesirmends (sounds ke fpd, I, amd the )" soumd fd3/, Tormed by
obsdrucling Lthe arrway). Manner inleracts wilh U bscation of
prhusnsemes o determimne Lhe dilliculty of sepanating cluslber gnsels
and clusber codas (Tremman, 19 Children develop sensativily
to dilTerences in placement of arisculabbsn, e loeaiuen alsng e
viszal Lracl where the Lrscl s oceluded or o], Belone Lhey
develsp senzilivily Lo dilTerences o phaosseme voicing (Teeiman,
Brodenck, Tieoll, & Rodogos, 199580 Plhonemes ame eilher
posced or poiceless depemling on whether or nol they ane prodoced
wilh vibwalion of Lhe vl Tobds (e vimeing dillersnsates ST fnom
Ml Finally, i1 s essver bo allemnd 1o vowebess consonants Uhan o
vince] comemnants, al leasd inospeelling L Uhal recpuime phusmeme:
awareness ] oller compelencies (Slage & Wagner, 1992)

WERITTEN-LANGUAGE EFFECTS ON PHONOLOGICAL
AWARENESS DEVELOPMENT

Childrens expenem=s with wnllen inguape dovmalically in-
fhserce phonolsggeal awareness development, especially  the
development of phoneme awareness. Most children achieve
mrnmal levels of phonemse awareness poor o lilesasy imestooe-
Lo Lesarming: the: maarmes of belbers and the soumils they represent
provides a conerele way o allend o phonemes, given that
prhsnemes do ol bave phiysical realily independent ol each
other. Thal s, phonemes produced i speech are acoustically
insepuurialde bevause sdjscent phonemses are coarbaeolaled.
Phonologcal awaremess ypically develops quickly once ©i-
eracy insbruction begins, This oz especially bree for chaldeen
learming b resnd an alphalsedic language thal has lmmspanent
ortbusprephy—onsistent sgeelling-lo-mumd  relabions aml con-
sisdenl sourd-bo-spelling relativns. For example, (senmen chil-
dren i thear frsl year of schacling develop phoneme awaneaess
more guickly than de English children in thear (sl year of
schooling, i accond with e more lransparent erthogragshy of
German, Furthermore, phonological awaresess defu-ils of dys-
lexin: children disapgeean of these imlividuoals remd a lmmspanent
obogrphy  like Dulch (DeJong & Yanlbed e, 20008, bt
prhwrnologmical awareness deslicls of dyslexm: clibdoen persist b
adulUhasoed of theses imelividisals read an inconsastent odbograghy
like English, Additionally, lilersate imdividuals bave a0 dallseuli
L counling phonemses ina word il the numbers of lelbers and
phonemes diller. Lilerale peogle also bave more dilTaculty
Jquadging whether two wonds chyme il the wonds are spelled daf-
ferentlly (e, ree—fe) Lhan they do ol the wonds are spelled
sirmilarly (ep., pe—iie). These amd cmibar lndiogs indaeale
thal the consasleney of spelling-lo-soumd amd sound-tlo-spelling
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