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. e Abétract
The speed w1tq whlch disab]ed and non disabled(readers process short =~ ¢

-vowe1§ 1ong vowels, and vowaT digraphs was 1nvest1gaed in this study, an .

oexp1oret10n of Morrison's (1980) conceptua]ization of‘;eadlng disab111ty

as the'fai1dre to master the g;;b1ex irregular system of ru]esfgoyerhih

. souﬁdesymbo1-Eprrespondehce'in gngitgh.’ Seven disabﬂed and seven non:disab1ed
ﬂreaders, all df average ihtp14igence,.wereApresehted with pseuddwohd pajrs, on

slides, end asked t0'1dentify a- target wohd.‘ Reaction time was measured wjth

voice-operated re1ay'and'digite1 m1111§ecohd c1och cdunter. The pseudoword

pairs Were formed such‘that edch pseudoword was matched‘with another,that was

identical except for one or two vowe1$ in the medial posit1on The effect§ of

type\of reader (d1sab1ed or non- dtsab]ed) and type of. 1etters Jn th‘ med1aT

1 position (Tong vowe1, short vowe], vowel digragh) on reactjon;time were
asseeséd. There® were no s1gn1ftcant effects involving tybé'of readep or tyﬁe

of pseudoword. An analysis of- reaction times for individual words found.

sﬁgnificant differences, An inspection of the effects of practice on the

~ .

’reaction time§“found d1fferences between disabled and non- disab1ed readers

The need for an emp1r1ca11y Supported "comp]ex1ty sca1e" is: d1scussed .

-

-
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The Processing of Short Vewels, Long Vowe]s,aand-VoweI Digraghs

by Disabled and Non-Disabled Readér"s. . . ‘_/ \]' :

| " Problém. _
’ | % N - A ) ‘ . ) 0 ) |
Reading disab111ty is def1ned as "fai]ure to master reading T P

at a level norma] for age when th1s failure is not the- resu1t of

a geperally debi]itatang disorder such as mentaﬂ‘retardation, - o

maJor rain 1n3ury or ‘severe enotional 1nstab111ty" (Gibson &

Levin ‘5975 p. 485). Most gesearch on reading disab111ty has >

exp]ored various cognitive def1c1ts 1nc]ud1ng prob]ems in

pe ception, attent1on_and memor_y..~ A single set of exp]anatohy
Pprinciples has elnded 1nvestfgators.(Morrison & Manis, 1982;
T Yellutino, 1979),, An a]ternative conceptua1izat10n of read1ng _ ,&5 JQb'
"disab111ty'ha$ been sugges ted hy Morrispn (1980) Thtﬁ_' o yf ' |
’ ~c0nceptuaiization suggests that tha~fdnaamenta1 problem : 'j
-eknarﬁenCed bh the.disabied reader is the failure to master
the complex irregular system of rufes governing sound—symb01 B ﬁ iﬁ_'
corheapondence in English There is some evidence that suggests
v that reading- d1sab1ed children have more d1ff1cu1ty than norma1
readers in pronouncing words with complex rules as opposed.toA | ;/

those'that fo]iow éimpfe ru]és ShankweiJer and Liberman

(1972) found that disabled readers made Tore pronunciation errors“y 1.:.»
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on_vowelfuntts than on consonants while errors.of_above nveraoe readers-
were more near]y"equai Shankweiler and Liberman (1972} pointed out . -
that vowe]s may be more difficult.for disabted readers due to the ;p e
o comp]exityaof the correspondence rules. -Vowels common]y 1nvo]ve Lo |
. mu]tip]e correspondences (for example, - a is pronounced d1fferent1y:
i cat, cake, and all) wh11e consonants and consonant c]usters
, typica]]y have on1y one or two alternative _pronunciations, A'recent
- study by-Calhoun and Allegretti (1983) measured reaction time in
processing vowels and consonants by disabled and non-disabled '

[ , L
readers Because of the number of’ru]es governing vowe] prOnunciation, Cy

it was hypothes1zed that vowe]s wou]d be more difficult to recogn1ze

than consonants, and that short vowels (e g., "big") would be most

. d1ff1cu]t. Results, however, did not support this hypothesis. In

process

fng three-letter words 1in whtch:theisqpnd in the medial position
v

‘was eitfier a Tong vowe}, consonant, or shoft vowel, short vowel words |

- Were processed significantly faster than other words. The short- ° ,

vowel words in this study all followed the gonsonant-yowel-consonant
] v

pattern

!

A different definition of rule comp]exity may account for these
find1ngs Guthrie and Se1fert (1977) defined a ru1e as more complex
if it required the processing of more ‘than”ohe 1etter or the procesw1ng

of conditional features. Thus, short vowe1s (for examp1e,.'bag," "big")

a

for which a single orthographic unit is mapped directly to a sound

should be ‘easier to. learn than Tong vowe1s ("Pine,"."cute") and vowel
9 wel

digraphs ("bait," "bread"), . Guthrie and Se1fert (1977)'found that

. . . oo . o

o~
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~complexity sca]ed 1n'th1s fashion was® a-strong pnedfG{;;;;f the rate\ : ';/
“at which ru]es were acquired e %9;
““While both Ca1houn apd A11egrett1 (1983) and Guthrie and Seifert"

1]

/
of words fYr both disab1ed and non-disabled readens, ne1ther study

(1977) fo$2d d1fferences in efficiency in p%ocessing different types
found significant differences beuieen the- two types of .readers. " o
These stuqies, then, fai] to support the conceptua]izat1on of read1ng
disabflity as. d1ff1fu1ty in mastering the comp]ex rules of sound~ M

symbo cornespondence A methodo]ogica] prob]em noted 1n the Guthrie .

L :
and Seifert (1977) study app11es equa]ly to the Calhoun and A11egrett1 Lt
- (1983) study‘ Sifce the stimilus words were fami]ian to all subJects,
word 1dent1f1cat1on may have bé@h med1ated by some process other than
sound-symbol trans]ation It is poss1b1e that after” the first few e
exposures subjJects’ access a word S meaning d1rect1y from print rather
than by phono1ogica1 mediatidn (Smith 7978). Using pseudo words as
st1mu1h wou]d m1n1mize this prob1em L R T '
Th1s:study.tests'the hypothes1s that disabled readers have more
difficalty'wfth rule conp1ex1ty.1n'Wbrd recognftion than non-dfsab1éd‘
" readers by»makfng use ofpronounceab1e pseOdowords.rather.than
'reCOgnizab1e vocébbTaky words . Since pSeudowords have no meaning,' %
-subjects are requ1red td make usé of their know1edge of" how word, |
segments are pronounced. The hypotheses of .this study were as:
follows: + L o

(1) +Pseudowords ‘containing short:voWels'will_be recognized

faster than pseudowords, cantaining long véwels or vowel digraphs
.. \ ‘.w‘ ' | \

by both disabled and.non-disabled readers, . S

(2) Disabled readens'w111'require'mone,time,to process #
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_short vowels, Tong voweis, and vowe] digraphs than non disabied

readers ‘ g . .

“‘Me thod

9

'~Subjects; -Seven;disabied and seven non-disabled readers,.aii .

. males, partioipated.in this"studv; Disaoiedireaderssmet the.subject
selection criteria estabiished‘hy‘Veiiutino (1979) and Guthrie (1973):
all have genera] intei]ecxvai abi]ity in "the average range and reading

- achievement two or more years below grade piacement as measured by
standardized reading tests. An additional ariterion of at Jeast 15~ « )

: \\ ™~ standard score points between academic aptitude and academic achievement.

was estabiished, Academic aptitude (IQ)-was meéasured by the eabodv

Ridture*Vocahuiary Test--Form M. The range of standard scores was

7’
Y-

93-113, with'a mean of 103. Reading achievement was measured by o A

the word identification subtest of the Woodcock Reading Mastery Tests-- -

" Form B, Each individuai in the disabled group achieved.a word recog- .

L] . "oy
~ . .

nition score significantiy below expected achievement 1eVe1s Word

L]

recognition grade equiva]ent scores ranged from 2.0 - 3. 5 with a mean
-of 3.0., The seven boys in the disabled readers gr0up ranged in age
' trom 9-5 to_11<2 and were in.the third,.fourth,band £ifth grades.

Non—disabied readers were males with average academicﬂaptitude-

- )

(standard scores‘X'= 107 with a. range of 98- 114) and word recognition .t

‘ . 7

scores in the average rangg for their grade pﬂacement (X # 3']) wi'th

;0

K a_range of’ 2.2-3.9)._.A11 were 1n the second and third grades, Thug,'

the non-disabled reader comparison group was egnated to the disabTed’

réader'groupwon'IQ‘and WOrd'recognition*ievei.z'

A
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Procedure. Twglve four-Tetter-pseudowords Were constructed.
Four of the pseudowords foTTowed each of these pdtterns:' short

L3

vowel words ;. Tong voweT words, voweT digraph words Within'each u
‘ group, word pairs were formed such ‘that each pseudoword wiii be
matched with another’ pseudoword that.differed only in one or two
voweist Consonants and consonant pTacement wiiT be identicaT for
.exampTe, "babe" and "bibe w (See TabTe 1 for word stimuTi ) | .
Slides were taken ofoéach of/the word pairs. s . ,
| A sTide projector equ1pped with voice-operated reTay and
d1g1ta1 miTTisecond cTock/oounter projected word pairs, one above y
. “the other, on to a screen. The experimenter read one of the two N
words. presented visually, and the subject' SJéaSk was to. 1ndicate
which of the two aTternatives js the. target word They responded
vocally Q? saying "top" or "bottom", the relay stopped the clock
w1th a. measure o? readtion time A f S |

SubJects were tested 1ndividuaT]y beginning WTth a training

session and- foTTowed-by 144 experimentaJ test triais per subject. C ' ,§
4 N '
The order of the pséudowordgp their position on the s]ide and
. ». o .
their type were randomTy determined e . A
: * ' B : .

Results v

The reaction ‘times for variables incTuding type of reader

(disabTed or non-disabTed)‘ type of pseudoword defined by the .
'of the word (Tong vowel, short' E

' L4

sound in-the mediai position

vowbi, or vowel digraph), and individual words éomprising each .

word type were anaTyzed using Repeated Measures Analysis of
. L] ) N ) : , ) . ) '. ‘ i
. \ o, . . . » . ' ,
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Variance. There were no sign1f1cant effects 1nvo]v1ng type of

aden or type of-pseudoword "A sign1ficant effect of ‘reaction
% e for 1nd1v1dua1 ‘words comprising the 1ong vowe1, short vowel, :u
. and vowe] digraph was ihdicated (F (9,9) =.<29 .p < 02) An.
‘analysis of reaction times - 1nd1Cated that while s1gn1f1cant n
| d1fferences for short vawel and vowel'dtgraph pseudoWords was
’ not'found there were significant difterences~1n neacttonhtines '
between the words compr1s1ng ‘the 1ong vowe1 condition - |
. (‘ (3 3) =7.64, p ‘”<" 0004) The Duncan's Mu1t1p1e Range

Test ana]ysis 1nd1cated that react1on t1mes for 1ong VOwel

pseudowords fave and feve were “each S1gn1f1cant1y 1onger than

the react1on t1mes requlred for the'other-two long vowel words

,b1be and bobe
o _An 1nspect1on of the effects of pract1ce on the rgaction t1mes

of disabled and non—d1sab1ed readers. fqund ‘that nonvd1sab1ed readers

.tended to require about the same amount of time (in mi]1iseconds)
S at the ‘end as ‘at the beginning of the session wh11e d1sab1ed
- readers requ1red 1onger reaction times as the sess1on progressed

ot Table 3 reports the mean reaction time (in msec) to_pseudowords

. (by. type) in sixzsegments'of the experimental'seésibns,

. . b
- . N ' LN K . .
\ . . v " .

' ' . ' ' Discussion

Bath th1s study and - an ear11er study by Calhoun and A]]egretti

.

© ) (1983) did not find sign1ficant d1fferences in reaction- ttmes between \
- . i

vnon- disabled readers and dﬁsab]ed readers, nor were s1gn1f1cant _,,.-_'

f»differences in reaction times found for different.types ‘of wonds', RN
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or'pseudowords. In both studies; however, individda] worHS-were.
Y 7' " found to require significantly'1onger reaction times.
-~ This study hypothesized that pseudowords with d1graphs and .
Tong vowe]s would require 1onger react1on times than short vowe]
Jpseudowords;because they reqoire processing‘of more than one
..1etter to identify the vowel sound. .While these hypotheses were.
.not supported, it shou]d be noted that the two pseudowords that
requ1red significantly 1onger réaction times were 1ong vowe1
'words, "fave" and. "feve." - - | -"~ S .

2 . ‘ .
It seems possible.that'a'major“issue in research exp1oring‘/

" .a rule comp]ex1ty explanation of read1ng dlsability lies -in the
'def1n1tiona1 quest1on ot]npat is comp]ex The Ca]houn and
_A11egrett1 stud1es exp]ored both Shankwe11er and Liberman's
(1972) postu]ation that vowels are ore d1ff1Cu1t ‘than' consonants.
fdue.to_the-comp]exity correspondence rutes and\ﬁathrie and Seifert's

| (ﬂ977) postulat on that‘nords are more complex if they requige'th& ,

process1ng of more than.one 1etter or the processing of cond1t1ona1

featores. Neithe heory. of - comp]ex1ty was supported in the'

Calhoun and A]]egrett1 studies, ajthough both‘studies d1d 1dent1fy
Specifdc'words that>required signifﬁcantly'1onger'reaction'tines.

An empiricaﬂly sopported "comp1exity:sca1e"'Woo1d seem to be an o y
_jmportant‘cOntributdon to research in thds area. " Once agreement. SRR

*

is reached on wh1ch type of words invo]ve more comp]ex ru]es of
sound—symbol correspondence, research on~reaction-time differences
+  between disabled and non-disabled,readers_may,prove moreotruitfu1.

4
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Age differences between the experimenta1 -and compar1sion groups o

shou1d also be noted in interpreting those results. ‘Wh11e the groups -

were equated 1in 1nte]119ence and word recognition acétevement,“thbre wast

“an age ditference between groups.‘-The disabled readers er in the 9711

year-age range wh11e the norma1 readers were 7 or 8 years on The

absence of d1fference 1n the reaction t1me suggests the possibility that .

d1sab1ed readers prob]ems 1n phonetic cod1ng identified in orev1ous

research (Liberman & Shankwe11er, 1980, Liberman et a] 1977 Perfett1

._& LeSgolg' 1976) may be a devé]opmenta] 1ag 1n contrast to a 1ong term r

~deficit. word recogn1t1on grade equ1va1ent scores may be usefu] pred1ctors_j

of 1eve1 of phonetic cod1ng.' Addttionaj research m1th d1$ab1ed and non=- ;

d1sab1ed'readers with age tontrols would be helpful in addressfng this,J4

question. , ) - _ - . .
It_is-fnterest1ng to- nate a Qifference'between disabled and non-
disabled readers in the1r‘reaction times through the-cdurse'of'the 40—.‘
minute indjvidual Sessions,tn the e;periment While the reaction times "
of normal readers remained fafr]y constant reactwon time Qf d1sab1e}i>
.redders 1engthened as the session progressed Rroblems with fatwgue and
-select1ve_attent1on may indeed be the,contr1but1ng_factors to the special
".probhems of disabled readersu(Keogh‘&:MarQo1is,-1976; Ross; 1976), n |
B In. their review of codnitiVe proce5sesﬁof reading ddsability, Morrd:&nl
and Manis (1982)'suggest that the severity an? specificity of read1ng
d1sab111ty can be attributed to the difficu];y of three tasks that are
deve1opmenta11y Tinked or dependent on one another deve]op1ng sophisticat- ‘

ed reading “and comprehension sk11)s.depends on havwng automated word- .

“decoding operatiqns,‘which in turn_comes about through mastery of the
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wsymbolfsbund*coﬁresponqpnce rules, Further research on the theme of

. rule bomplexjfy will be needed to explore this important_théoretica]

. framework.’ A strong need to resolve definitional issues in rule - * .*-

complexity ié'appakent.”f; o v e C

-
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Table 1

*

‘. Processing of Sho}t Vowels .

12 #

© . Word Stimuli, .
Type of Pseudoword Pseudoword Pairs -« -, \
” - , o 5 .
Short Vowels -, L namm’ o
o SR . nimm :
“ - - * * - . dess o
‘ e “duss :.
. ! ’ q * ‘ )
Long Vowels - =+ bibe )
o bobe’ .
¢,
v . fave
" feve
. . . . o
Vowel Digraphs ) ) nuit
. nait ’
! toap
. . teap
E .
] i ,
‘ _
‘ .
o \ M
$ ®
~ +
» R
/_ L ’__w_ e “'_("_E‘.L_ '
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Table 2

v

-

)

Mean Reaction Times (MSEC) for Disabled .

w

Readers and Non-Disabled Repdérsl‘

L]
~ ' . v %),; 4 ’ v oo ’
) .o
- .

~ Pseudowords =

'Long VoWe] o '
" bibe ] )
boli . 2 - Yoo
, fa;e. 3
- fave © 4 :
Short Vawel ' _ ‘ ' -
‘dess 5
duss 6
namm - 7
nimm 8-
Vowe 1} Digraph ;
nait 9 | — o
nuit - 10 o . . :
teap 11 " Y .
“toap W2 - ' - ‘
M
e
& .
.,}

o

14

‘Mean
¢

© 1448
- . 1450
1708

1667

3 .

177

1725 '
1589
1671

1606

1586
1538

1631

‘e

13

‘g
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Disabled Readers

1 1549
2 1501
3 ~ 1563
4¢ 1628
5 1644
6 1882

T A . T

v o ' ] 'l . T . . - .
' Processing of Short Vowels
o . e ‘ . . ‘o : * - . . -
¢ . . ' 14 .
™ ! . . . : v S .
, Table 3 ' S

Mean React1on Times of Disab]ed and -
Non”Disabled Readers Over TriaLs " R e |

- (MSEC)

~
.

"~ Non-disabled Readers

.k~ : o
R T 1540,
D 1567 =~ 7 -
. ' n ‘ 1615 | :
" T 1546 .
| L 1677
' ] v 16 6
N « . N
\1
. ~
‘ '
¢ ' ? ’
v
$
o’ﬁk | ; .
. ‘¥
. o )
< :
‘ b
) '
. i
) \ 1'5
. . \

. ’
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