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"experiment 2 groupg of 16 boys matohed on‘WIsc Digit Sp;n and
.Peabody Picture Vocabulary IQ and difrerentiated by reading

© - 7 ABSTRACT -
. RODICA FELBERG FAINARU
READING ABILITY AND SENSITIVITY TO MEANING AT THE LEVEL OF " :

(7

THE MORPHEME ]
Tho study investigated lettor detection in grade & good and

poor readers as a funotion of the meaning, the morphomo con-

7tent and the pronounceability of 6-1otter groups, In the main

o,

o

ability were asked to detect the presenoe or absonoe of a tar-

get letter in a letter group presented simultaneously for 115

gmeoo; ina oaohiotosoope. Stimull were presented in 4 coun-

terbalanced blocks; each block corresponded to a 24-item list

composed of unpronounoeable letter atrings. 2-sy11able none-

. sense words, -syllable single morphemo words, or 2-sy11able

double morpheme words, Good readers performed signifioantiy_ ‘
better than poor readers. 6 planned'orthogogél oomoarioona
resulted in 3.significant main effects, indicating that mea-
ningrul word oontoxt.'singlo .morpheme word#, and pronouncsable

nonsense words facilitated 1etter deteotion.’ha wall as in 3

..aignifioant interactions showlng a faoilitating effect of
, meaning but no effect of morphemes for good roadora. an effect

of meaning restricted to single mogphomo words and a facilita-
tlng effect of single morphemo”wordo for poor readers, and a
sxronger facilitating bffoot of pronounceability Lor good than F
» for pdqr»raadors. A second experiment with 42 good readers -
" tested at 60 msdc, confirmed the rscilitating effect of mean- :
1ng but no morphomo effact, Dosign of romodiol roading moa- -

. suros ltrossing tho morphemo contont of words was eugéeatod.
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READING ABILITY AND SENSITIVITY TO MEANING -

‘AT THE LEVEL OF THE MORPHEME

' A survey of the li,tera:ture suggests that reading dis-
. o'.ble‘d children, or dyslexles, exhibit deficierRlies in
a éartuén areas of linguistic ‘pez‘fbrmax{‘rce. It was the aim -
. of the present study to inVestigaté whether'dyal‘ xiés differ
from good readers in the use of one kind of lingCistic in-
formation contained in written worgs: speciﬁcally whether
poor fes;dérs»differ from good readers in their sensitivity\
“yto meaning at the level of the morpheme, The experimenta‘.l‘.
paradigm employéd made use of a well~knov;;1 phenomenons, the ,
facilitating ef{eét o,ffpont"ext on tachistoscopic le tez:_ , .C ‘
identification (for a recent critical review, see l;uéger.. ‘ ‘
1975). . D N
For the purpose of this study a dyslexic child was - \
deﬁned as one whe ":ls unable to learn to read with proper
facllity despite normal 1ntelligence. intact eenaes. proper
instruction and normal motivation. (Eisenberg. in Money. :
YR 1962, P 4), As hare deﬁned.wthe incidence of dyslexia
is estimated at between 2 dnd 10% of the genaral population
(Critehley, 1970). Dyslexia is much more frequently found ‘
in bois ﬁ:ha.n'in &irls. The .ra.tio of dyslexlic boys to dys- '
lexio girls is estimated to be ‘betw'elen k and 10 to 1. |
/" (‘Bam'atym, 1971) . Several hypotheses have been put forward
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‘y lag (Bender) 19583 Satz & Sparrow, 1970); a‘tempcral or
serial order processing deficit (Bakker. 1970)s and minimal
brain. dysfunction (a ments, 1966; hender. 19?1). . It must
‘be’ noted. however. that no sgreement exists as to the actual

f_ . . cause or causes of dyslexia. On the basis. of an extensive l’

é ,: revies\of the literature, Gibson and Le;}n (1975) have

i A | pointed out that research into dyslexia has been concen-

~

trated oni five main aspects of perfcrmances poor perceptdel-

7

motor coordination; deficient _sensory integration;lreversals
+of letters and words; faulty serial ordering and’ tempcral
! ‘ | differentiation; and difficulties in sound segmentation.
B A The' present study. hcwever.\is most closeXy related to the

‘ small vody cf\research which -ha: investigated the relation
between reading ability and liﬁZ;istic capacity and which

provids"ﬁnme evidence for a nonspecific language deficit )

-

“in dyslexics. .
. A finding from a longitudinal study by DeHirsch, Jansky

" and Lengford (1966) suggested that verbal fluency as-mea-

'_7 sured by word count was related to reeding achievement. The '

authors found that "richness of verbal output”, quantified &
as the number of words used by preschoolers to tell a story,
wes/one of ‘the best predictors of reading. echievement in’

=, second grede. The 53 ghildren surveyed were of normal in-
"telligence-and showed no sensor& deficits or psychopsthclogy.
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All were trom English Bpeaking hpmes and of predomlnantly
lower middle-class background. : - {
Fry, Johnson, and Muehl (1970) also studded oral Ian-
guage production in relation to fbadlng achlevament in ’
grade 2 children, Sogial class 'and IQ vere controlled for.

Averagd or above }.verage readers wero found- vto have larger_

apeaking vocabularies than below average raaders, appeared. .

to use more modiﬁcation in the predioate posi‘bion than in :

the subjec&sition. and used less "exietence" type sen-

tenoes when te¥ling a story bout a pictu.re. /o

‘ Denner (1970) etudied repreeentational and syntactic .

~ competence of problem readers 1n t‘hree grade 1evels.' The - _

é&:ria for sample eelection ks this study were rather
arbitrary (the teacher selected the low and Rveraga reading
oups) and no 1Q. measure& were available. Grada 1l poor
readers and older (grade 3 and 5) ‘poor- readers aid signifi-
oantly worse on a lingulstic synthesis task than,avera,ga. '

first-graders. The task consisted of r?adingoa simple sen-

tenoe by means of "1ogographs" (abstraot graphlo forms re-
pre_senting words). and then enact.’mg that sentance. ‘Poor

readers approached the. translation of the sentence into

'action by attempting to act out the meanlng of each iogo-

graph \niit. It seems that what was read vas not a aentence
as a unit, but a series. of individual worda. Po@raaders
thus failed to subordinate the meaning. of Andividual words
to tbo largor-:linguistic reality of-',th_e' wrl_tte'n' sentence.

»
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.'syntactic competence in decoding written language. f?le

- Denner concluded'that children h reading disability lack

v
/

lack. however. _was not_seen by him to constitute a general
St

' lihguistic deficit. since oral language production, as far
as could be observed in thie sample, did not seem impalred° ‘

» , -

(his subjects were good/etory tellprs).’ <

A study by Wéinstein and Rabinovitch (1971) ‘has been
M *

interpreted as euggeeting that poor readers do not make use

‘;A

of syntactio cues as good readers do, - although the findings

are equally consistent with the'existence of a 1anguage4h
s

speclfic serial propessing deficit in dyelexics. ‘The_ au- of

- -5
thors’ investigated sensitiv1ty to syntactic structure or :\$\\\\

word order in grade 4 good and poor readers. sele;ted ot the
basis of test scores fallin:?in the upper third or lower ,
third of the grade 4 reading score dietribution. respective-
1Y e The children learned strings compoaed of nonsense
elemente and grammatical markers which followed either nor-
mal or scrambled word order. PE%sentation of stimuli vas
au 1tory and recall was oral. The good readers learned

syntactlcally structured strlngs-(e.g.. 'Whenmthey sivoled

. the veg," they hanashed zalfly ) in significantly fewer

trials than unstructured strings (e.g.. *"Imi onucs, 1f tik.

to hended parflng as"), while the poor readers ‘learned

. etrings of both types with equal difficulty. No differenoes

were round between the good readers' and the ;poor readere":

ability to. leatn the unstructured material. .One o

\
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rmetﬁodclpgical difficumty.with this study, however, is that

the good readerJ were significantly superior Qn IQ. and "
since the diﬁgerence was ::mly controlled, statistically
through analysis of- covariance. interpretation of the find—
ings is difficult._ "

One rstudy of- reading errors in beginning readers is

L

LY

cpnsistent with th?a hypothesis that poor readers sl\ow a non-

) specificllanguage defieit. Libermap. Sh,ankweiler. Orlando.

Harris, and Bell Berti (1971) ;ound the ma jor soulce of dif-

ficulty for podr’ grade 2 readers to be at the level of tAe
‘word a&z not of the letter;‘the errors appeared to be context '

dependepit. In this study poor readers made very ‘few errox‘s

when .asked to select a match for a techistoscopi’cally pre- .
sented letter from a group of five letters presepted on an
answer sheet. (The target stimuli consisted of four revers-

-~

ivle ‘letters: "b"; "d"; "p"; aM g » and.the letter "e"
KaY *

as a reliability check; the test. items‘ were apparently the -
same five letters in a different seqdence on each trial,) Om:

the other hand, when the children were required to xead aloud

a list of monosyllabic words composed of 2, 3. or 4 lettersu

. 4
tﬁereewere, beside vowel errors; errors representing con-

fusions of b, d, P, and g, as wsll as other consonant err'ors
involwving omissions, addﬁfons, ‘and substitutions. In addi-
tioh, there were errors which rep 8 nted reversals of

sequence (e.g., "saw" for "was"), The number of errors made

on the word list was highly correlated with errors made on'

» 5
. . , .

e
~ "’».“5
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paragraphs of -éon,necte_d text. Thus Liberman et al. .

& sugg'es:l:ed ﬁl)at "the problems of the beginning reader have °

more to d& with word cons}_;ru‘ctioh than wié_h_’ strategies for
scanning cB¥finected text™, and that "further exploration of
the linguistic.determinants of children's readéng errors is

) llkely.;t;'bé profitable." ‘(197.1'-1)' 141). One implica:tion
‘gf tjle'/ Libernian et al. study is that an im}es'tigétfbn‘ focus-

sing on aj ma;]ox" linguistic ;haractérj.stic of the word which .

- might a gt recognitidn. of comp'onent lettersl may b: a ,fr.uit-‘

ful area for research 1n{d the nature .of dyslexia. The most

g .
not yet been investigated in dyslexi\cws. is that of mealing
as .defined by morpheme content. 'The purpose/of the present

' study wéds therefore tbv investigate whether differences in .

g 4

e "*?ensiti;rity to this{éue eiist between poor and good reqderé.
Weaning was diafined in terus of msrpheme content simply be-
‘ cause the ﬁorphemé is “t:.he smal::.gs_t_ u‘nit-."pf meaning acco;ding
<% -to psycholinguistic theory. . X -
» Although nc; étudies directly in{reét‘igatping ":the relation
be"lfwéen mbrf:heme kc.:on‘l';ent and ygrd perception in children
were found in the literaturg. one study of_‘:taqhistoscépic
‘- recogfxi"cion‘j.ﬁ yoimg nbx_:-n;al readers ('Gii:son & Guinet, 1971)
, qsugg"ests ”thatr"‘vgrbj,’mfle'étions, which.are in fact a gpeciai
class of txiogphemesymay‘ functi‘on'as‘a unit .,_~ 'I_'}‘;—e_'study was .
‘ . undertaken as a test of one asﬁect.e&.@ibson'?s theory '(1.969‘;
et '1971) which classifies the distinguishing feat@es of words

\
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obvious linguistic cue at the wbrd level, and one which has . .
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into four types/of 1nformationvﬁpat are processedﬂdndepen~
', " dently and aaquentiallyc namely, graphological; phonological;
. semantic; and syntactic, and was interpreted as support for
Lo ny ) the 1ndependent processfng_of the syntactic features Of
o ” | words. The evidence of the study did‘nct bear out the spe-":
“ cific hypothesfh that if verb 1nflections function as units

L

_they shguld therefore increase %he length of words perceifédl
AL by children. Gibson and Guinet argued, however. that }ﬁ
. .flections did tend to be tkreated as units, since they ‘were
L (foften’substituted in error for another'inflection or anotherr \

. ;“word ending. In the study stimuli consistirig of real jwordk

(verb stems) and pronounceable and pronounceable psegdo

words, with or without the ending¢ "sr. Wed". and ”ing , .

_were exposed to grade 3 and 5 pupils K67‘msec.) as well aé
[1‘;'~ " to addlts (33 ﬁbec ), ‘'who were then asked t; write down all
| the letters they had seen. Comparison of errors on the laét
. letters of inflected and uninflected words and pseudowoﬁds /
matched in ldpgth showed tQ?t only the "ing ending was re-.
produced with signﬁgicantly fewer‘errdrs. “This effect was
seen only in grade 3 pppils. While the appropriateness and

x aensltivity‘of the paradigm and the andlysis used can be ° '

~ hquestioned. the conciuslon that verb 1nfléctions (i.e.,

. ' bound morphemes) may be treated as units and may functiqn
1ndepepdent1y is of 1nterest, einca it carries the logicgl

~ . % implication that stems or root morphanes may alsq function

- 2 : /

as units.‘ ~ .
N - ,\‘ \\
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Mokg recent!& é¢vidence has been provided that, in
\
adult ngjects at least. meaning at the levsi of the mor~

.pheme .is a,relevant factor in word, recognition. Murrell and

Morton (1974) showe? that tachistoscopic recognition of a

'word"(e,g.. paiped") was facllitated by pretraining with a

s

w8rd of the same morpheme,root,(e.g.,‘"pains") but not by

{ .
_Rretraining‘with a word which was similar‘both acoustically .

and visually (e.g., "peint"), They also found thet suffixes
such as "iqé", were recognized substantially oetter than roots.
They concluded that "the Qord‘recognition prooese, even in
the absence of contextual or ‘'semantic stimulus information,
involves assignment o:t'(the stnimulué’ to a particular moggheme
with its specific semantic assoclations." (1974,p. 966).
Although little is known about the relation between
morpheme content and word perception in children, there is

eyidence that the K context provided by a word facilitates

: etter recognition. Therdfore, in the present study, it was

L]

N

cilded to investigate morpheme processing in good and poor T

readers by using a paradigm manipulating context. What

accounts for the word facilitation effect is not known

although the phenomenoﬁ’has been exhaustively‘studied in
" edul@gf(for a reyiew of this research, see: Massaro, 1975

\
Mason, "1975). To date no clear evidence exists that meaning

as a cue contributes .to intraword redy..ancy, as has vbe'e_n

- pointed out by Maeon;(1975). While cues such as pronoun-

oeability,‘orthographig/d%ructure, and transitional

-~
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L
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Jnonworde. Oon the'other hend, they argued that grade 4 ./

probabilities of* individual letters have been shown to .pro- ~¢
duce facilitation when embedded in meaningless words . '

(Krueger. 19751 Massaro, 1975). thg relative eontribdtion'

- of any cue to the word context effect is not known and ‘may

depend on the particular paradigm used, as well as on the
age, reading ability, and differential sensitivity of the
eubjects ‘studied. .

The effect of word context on 1etter recognition has
been cleerlyAdemonetrated in'begiﬁning readere~ ﬂott end'
Smith (19;70) found that grade. 1 - 4 readers iderttified the
component letteréﬁof 3-letter words at a lower contrest
1eve1 when presented in the word than when presented indi-
vidually'wnnxmasking symbols in the other two letter posi-

tions. "Krueger, Keen. and Rublevich (1974 Exp. 1) used a *§

yieual(search paradigm to investigate context effects in

adpite and & small Bample'of ten grade 4 pupils, represent' '
i@ a wide range of readiné ability. Each stimhlus display \
oonsieted of a target letter.centered above a column of
five 6-letter iteme. In one type of display the Ltems were
either all worde or_nonworde; in a second, either third
order peeuqoworda or nonworde.‘wThey found that both
children and adultg searched faeter through'words than
through nonworde; g;t unlike the edults. children did not

eearch significantly faeter through peeudoworde than through

ehildren make as much .use of redundancy in near English
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and English letter sequences as fdults because the reiative
reduction in search rate was essentially the same for
chﬁlaren as for adults on both types of displays: 10% for

werds,”but only 3% for third order pseudowords. Consistent

negative correlations between meéasures. of reading ability

and .search time indicated that good rea@ers/teﬁded.to

locate the target letter faster in all types of materials,
unrelated Iétters“as wEII_EEﬁWB;ds. There was no association.
however, between reading ability and absolute or relative
reduction in sezrbh time for words or pseudowords, A word”
cohtext effecf has,;however{ been recently demonstrated for
good, but not for poor, grade 6 readers by Mason (1975,Exp.1).

In this experlment a visual search paradigm similar to that

of Krueger et al. was used, 'but the task was much more complex

in that the displays consisted of five rows of 5 -letter gr%yps

each. Thus. the task was very similar to an actual reading

task. Good readers identified letters in word displays faster

than in nonword displays, while poor readers.did not. While
good readers were superior to poor readers en _word displays,

the two groups did -not differ on nonword dieplays.

The specific tachlstoscoplc 1etter detection paradigm

'used in the. preSent study to investlgate morphene‘processing

in good and poor readers was selected with a view to elimi-
natlng as much as "possible extraneoua factors. which might
affect the performance of poor readers adversely.f*SubJects

selected for this study were 10-year-old grade 4 boys; good

B o

N

N
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. négafive responses resﬁootivaly. Accordingly, in tho.
" present study, in order to simplify the task as muoh as

- , ° . . .
, : 3 T £ |
3 L

. roadérs who were averaée or above. average readars and poor

readers who were at least 14 years below grade levelz{ This
grade ‘Level was selected in order to_ prevent "slow starteré"

or "late bloomers" from being inoluded»as poor readers, and

~also because lt is only at the grade 4 iével that a clear

and meagurabi% difference in féadihg gbility can be esta-
biiéhed. For a poor reader sample of the. type, descfibed.
it was'beiievedkadvisable to eliminate from the dftection
task any meﬁory component, as well as any demanding search'
comparison chponent. and finally to avoid any respokqg re-

quiremenx which placed.a premium on coordination of motor

. responses involving the u%e of the right ‘and left hand. '

Tasks such as those utilized by Krueger et al, or Mason
make rather etringent demands on the subject. Specifioally.
subjects were instructed to éeafch gor'the torget letter
systematically and as quiokly as possible from: top-to- “'
bottom (Kruager et al. 1975). or left-to-right as well as

top to’ bottom (Mason, 19?5). and were required tp respond
by pressing a’lefi op right hand button for affir@ative,or

possible, a targot 1etter and -8 6-letter group were

'presented eimultaneously, and 8ubjeots simplyiresponded
. verba11y~“yen" or "no" upon deteotion of thexpresenoe or

abgence of the targetalettar,‘*Aoouraoy, not. latenoy -of

‘response, was the depondent wariablc of major inxereat. o

¢ "3 . . . <

o




.1

L]

12

In_ordér to investigate morpheme processing it was
decided to .compare 1lists comprised of single and double
“morpheme words. Since'mpst double morpheme ‘words consist’
of two or more syllables. and tﬁe poésibility;existS,that _
the'ayliable may %186 fﬁnction as a percebfual unit, it -
was decided to use only 2-syllable words, and that the )
double morpnfme words should be restricted to those seg-
mentable intd morphs at the syllable boundary. Single
and double morpheme words of the kind studied differ from
nonwords' in that they are pronounceable as well as meaning-
ful, ?ronounceability has been ehOﬁ? to be relevant in
context effects, at least for adults‘(Gibson, Pick, Osser,
& Hammond, 1962). Thus a 1ist of 2-gyllable pronounceable
nonsense ;ordg“was included as a control. > Thé effect of
pfonounceability has been variouel& attributed to the re-
dundancy provided by orthographic structure (Gibaon,
Shurcliff. & Yonas, 1970; Massaro, 1975), or to the spatial
freque?cy of individual letters (Mason, 1975). It is not
-clear to what extent the effect of pronounceability is re-~
© lated to these factors. ‘For a study on young readers,
however, proﬁbunéeability‘seemed a most appropriate con~-
trol. The final list of ‘unprorounceable letter strings
was;qelgcted go that it-could be compared with the list
of p:ohouncéable nonsense words 1ﬁﬁopder.tg determine the
effect of;pronouﬁ§eabil{ty,pef'se. and also because these

letter'strings_oontaiﬁed no higher order perceptual uﬁit

S e mamam e L
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than the single letter. .

‘In statistical terms the design was_envisaged in terms

of six orthogonal comparieonss three representing the sub-‘

division of the main effect of stighlus 1ist and three re-
presentingixhe subdivision of the interaction of reading
-abllity and stimulus list. To test for the facilitating
effect of meaning or meaningful words, performance of gli
subjects on single aﬁe éouble morpheme lists was to be eom-
pared with ﬁhat on pronounceable noﬁsenee words and letter
stringgliets. This first comparison of meaningful words
with nonwords ‘would esseﬁfially test for a replication of
the“fecilitating effect of word context onfietter recogni-~
tion in children. A second cdmperisdn was planned to test
for an effect of morphemesy performance on the single
morpheme .1ist ﬁae to be compared to that on the double
morpheme 1list. If the ﬁofpheme constitutes a perceptual
processing unit, then processing doubie morbheme word;
would require processing two units of'iﬁformation as com~
pared to only one bit for the single morpheme words, thus
making the task of processing double morpheme wordg more
‘difficult. A morpheme effect would therefore be eemon-
strated by better performance on the single than on the
double morpheme liet. If morphemee are not processed as
unite. _however, but the perceptual_proceesing unit is the
eingle”ietter or the,whole-word._then,no difference in per-

formance between'eingle and double'morpheme words should

T v ey
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appear. The third comparison was to tegt ror .an erfect of
qpronounceability; performance on,the,lietwof;pronounceab;e
tnonsenee wordé was to be compared with that.on the unpro-
nounceable letter etringe. Better performance on the pro-
nounceable norisense words would demonstrate an effect of pro-
‘nounceabilgty. This oomparison was intended to investigate
the contribution of pronounceability to any facilitating
"effect of word context that was found.

The main interest of the present studyi however, lay
in establishing whether differences between good and’ poor
readers exist and hence in the three planned comparisons .

‘re;ated to reading group.by'list interactions, To detzrmine

whether word context is more effective in facilitating

lett d ntification for good readerslthdn poor readers in

thgyzrradigm uaed, it was planned to oompare performance on

the combined word lists as opposed to the nonword lists . ~
separately for good and poor readers. On the basis of the
research by Liberman et al. (i971) and Maeon"(19755. it
might be expected thet poor readers would show less facili-
tation.of letter detection by woid context than good

readers. It shoh;éﬁbe noted, however,' that Krueger et ald&v’

~ (1974) did not find an aesociation\gg;ween reading ability
and the word context effect. To test for differential
‘sensitivity’ to\q:::hemes in good and poor readers, it was
h}anned to compare’ the difference between. the reading ° “

groupe 1n performance on the single as opposed to the :

.~

s
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couble m;rpheme word liéf.‘ Tﬁere_was_no”basis for predic-
ting whkfher or not'the good readers would show a morpheme

' erfect’since tﬁe role of morpheﬁes_innthg_word facilitation
e?tect,was not known, Infér;or performance b& podr readepg@r
on' the double morpheme 1ist relative to the single morpheme
1ist might be expected in view cf the argument that morphemee
‘ constitute perceptuaioprccessing inits, as well as on the

basis of the ‘poor readers' possible difficulties.in the

utilization of'lingu;stic cues.} The final comparison was
designed simply to de%ermine the diffefentialleffect°of pro-, _

nounceability on good and pobr readers. Thus, performance
of each group on the pronounceable nonsense words and the
unpronounceable letter strings was to be compared. It was

expected that any facilitatipg effect-of pronounceability -

would be greater for the gogd -than for‘the poor readers. .
' ' o ‘ eriment 1 . E P

Method | : T

Subjects. Thirty-two grade' four, right-handed boys;,
of middlesclass background, whose firgt languagc.;é_Engiish,
‘were screened for pacticipation in hisistudy,in‘such a way
as to obtain two groupc of 16 qubféZts each. The poor )
readers group was retarded in resding ability by at least .
' li’yegfa bqlqw gpcde level. The good readefs'g;gup was
_reading at grade level or aﬁ:ve. Beqdfné 193315 for poor
. and good readers in three schools were eatablisﬁ;d usiﬁg

tha Gates MacGiniﬁleVReading Test subtest of Comprehension.

.
s
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At the other two schools Canadian Bagic Skills Reading Com-

¥

prdhension subtest scores were available and were used to

establish reading Ievels for. the poor'anﬂ”good readers at

". those schools. The Gates MacGinitie. Reading Test was given

L.

to seven good readers and thirteen poor readers, while thé
Canadian Basic Skiils Test scores were available for nine
good readers and three poor readers., Subjecto were matched
ihdividualiy’on~fhe Peabody Picture Vocabulary Test (PPVT)
and on the PForward Digit'Spaﬂ subteap of the WISC, All
subjects were free of known neurologicalxaod emotional im-
pairment, and had no unooorected auditory or-visual defi-
ciencies. The characteristics of fhé groups &re presented
in Tavle 1. o . ,
'Stimulus Materials and Apparatus. Spimull were pre- .
sented on 4 x 6 Inch white cafds'usingia.portable one=field
Cambridge tachistoscope. Each stimulus card ccntained a
target letter typed above a 1etter group, €eey forest,
uaggsns- On half the cards .the target letter waalcontaipéd
in the letter group (letter present), while on the other t
half it was not, different target letters being used (1etter
absent). ,An Underwood Primary typewriter was used to type
the lette;s. The size of the indivicual,lettcgs was «5 con,
to subtend a visual angle of .75 dégrecs.;,Therdistances of
the target letter and the Tetter group. abovc and below the ,
fixation point were .25 om. each, to subtend a visual angle

of .33 degrees each. The adaptation field card contained a

“w

7

T

~



“

e ——

»

4

IQ, Digit Span, Age,* and:Reading,I‘.evél of

Table 1

’

AN

17
re

Good and Po‘or; _

.Reading Groups
I \ : \ . : Cme e,
Characteristic - Reading Group
‘ &
] Good Readers Poor Readers
. » G
PPVT IQ . -
‘ %,
Mean ' 109.00 108.63
Range VRN T R 1 82 - 146
! Standard Deviation 1348 13.6
, )
WISC Forward Digit Span .
Mean o 5\% 5.4
" Range \ L 39 b -7
Standard Deviation - .8 ~_ B
Age in Months’
Meen ‘& 121.36 121.75
q———/"———-_ " .-
Range 114 - 139°¢ 115 - 136
‘Standard Deviation 5.82 5.48
Reading Grade Level A
Meen \/ sl 2.8
Range . bcl" -1006 203"30“
“ Standard Deviation 1.5 3
"N ‘ S /" . 16 16
. c. 5}} N
— M : —
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'ﬁ‘\N\\HBt/ln the center of the card, located midway between the

target letter and -the letter group. The 111uminatton for
the adaptation field card and\the stimulus field ‘cards was

provided,by two identical Westinghouse #WF6T5/CW fluorescent

N

lamps. . N

Twelve lower-oase printed letters were used as target

lettere and four sets of 48 6-1etter groups corresponding to

four lists as test”{%ems. The seét of 12 target letters was .-

chosen for their high\frequency in grade 2 vocabulary words
and low confusability with each other; 1t included the

follow1ng letters: a, e, i, o, r, s, t. m, p, k, M v,

The letter'groups consisted of:1 48 unpronounceable 6-1etter ‘

strings (LS, eege,y wthnii); 48 pronounceable 6-letter

- groups composed of two nonsense words (PN. XY - 49 tacsle);
48 single-;orpheme 6-1etter 2-syi1able worde (SM, e.g.,
"answér); and 48 double-morphemeté-letter 2-syllable words

.~e.g.. 1ikely). "A1l items were used for pilot training

‘sessions, but only 24 iteme of each type of lette} group

or total of 96‘1teﬂ% were used in the experimental :

ession. The ldete-o; experlmental'iteme g¥e shown in

dix A in the randomized order they were presented

to subjects., : |
Pr nounoeability of letter groups was determined by

mepter and -one othér judge. _Wnile syllable ’

Igngth'was not controlled across lists, eac¢h list econtained
words with syllables of 2; 3, and 4 letters. There were 16

&

t

-
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v -words on the SM 1ist which consisted of two . 3-1etter l

- ’
Al -

,syllables. but only 6 on the DM list; theﬁb were 19 such
words on the PN liet. The number of words. with 2 and

Y
u-letter syll;blgs was 8 on the“SM list; 18 on the DM 1ist

s@d 5 on the PN list.  All 2~1¢tter syllables constitgtedx

the first syllable of the word on tile PN and SH
on the DM list nin? 2-leétter,syll if;gpré at the begin-
ning of the word and nine at the end: The—d6ﬁ613~ﬁa§pﬁeme
Tl wonds were chosen in accordance ‘with 1inguistic convention
as expounded by Lyons (1968. pp. 80-81). -All double mor-
bheme words are segmentable at the syllable Youndary into

"*éingle morphemes (}.p., merphsf that contributé/meaning Yo

the word. In selecting double morpheﬁa-words, contractions

: from the single morphéme were allowed (e.g.}

but phonetiec transformations (e.g.. write - wrot ).yere not.

” - Single an&xdouble morphemé” words were -selected 80 ‘as not to

lists. while

-

ame ‘- naming), -

’ contain consonant clusteps or diphthongs;wherevar possible, -

Most real words usedjare iisted.in gfade 2 level -

\ ‘teaching materials used in the schools of the Protestant
School Board of Greater Montreal. ALl words were selected
from common word lists of "The Teacher's WO:d Book of

* 30, 000 wOras”fby'Thorndike‘aﬁéﬁhnége (i9#4): and were. .

- checked fbr familtarijy wixh a _group. of 10 awerags{readars

' ~”3n a grade 3-& class. Although all words used were listed
‘as ‘having a fraqu&ncy at least greager than ‘one. per mlllion

words in both the ggnnral po)nt andﬁ;Q the jhvanile book

NP

A3

b
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‘ count.‘it must be noted that the Thorndike. - - Lorge norms, ‘\

- .Thus, some double’ morpheme words were npt lieted,separate- s

- they can form. For example: ”finish" is listed with a fre-

ly, but are included with}ndthe'rrequency count of their

.root, ?or examples "bigger" is counted under "big" which

" cessively high. since they contain the double morpheme words'ul

quency of over 100 per million words. but this count in- R

refer mainly to root words and are sometimes misleading.

A Wt e P e i L B N R . LB SE N e L

el

TR, ey
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ot e s

has the highest possible count of over 100 per ﬁlllion

words. but no frequeney courit is available for ”bigger . . @7' ;

éhat "bigger" is a common
RS

word. Conversely, some single morpheme word counts are ex-

It need ‘not be emphasized however

L

cludes the words: "finished" "fin%whing ' etc.”
Letters constituting the words were used again“to form. _ . j

' other letter ‘groups, ‘80 thﬁt for each target letter all test

-

. . \ \ ‘ \
"in the letter present group and once in the letter absent

letters were used twice. once in word form and once in non-

word form: thus keeping the frequency ‘of test~1etters con=" .

trolled. Each target'lettegpwas;used twice per list, once

grbhb. The! position of the target letter in the letter
A . N . .
present’ gr 'p& was controlled so that each-letter position

_ was used four times in each list. _ o ' C

b t .

Following construction of the four stimulus lists,. the
spatial frequency redundancy of each item on each list was ’ \\\
calculated \using the ‘Mayzner and_ Tresselt (1965, Table 1)

' counts fo single letter frequency by letter position in

m ~
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6-letter words. Subsequently t - tests confirmed that the
single morpheme (X = 1226, 8) and,double morpheme (X = lll? 2)

]

xS PR TEET e e

words d1d not differ 81gn1flcantly on this measure (t =
1.53; df L6), &nd a;so that the mean spatial frgquency
per item of the combined word lists (X = 1172.0) did not

differ significantly from the mean spat1al frequency per‘

/' item of the combined nonword 1ists (x 1005.6); t = :50,

]

. * df = 94, The spatial frequency of the letter strings

—

(X

845,4), however, was significantly lower than that
. " of the_pronounc ble nonsense words/ff = 1165.8), t = 10.53,

‘as well as that of the single morphemg (t = 14.08) and
- double morpheme (t = 9.44)(!0’:‘(1 1isbs; df = 46, p <.001 for
® N . ‘."
- each comparison. ) i \ * ’
w “ A set of practlce stimuli, identlcal‘ln character to

“The experlmental stimuli was also devised for thé\pllot
sessions using the following target letters: kq c, dy f,
(y“g. n, u, w, and y, and d&ntalning 36 letter groups in each.

> = of the four stimulus catggorles.,or a total of 144 practice
items: Two sample stimulus cards were used to conv;y th§
-instrugtions to the subject., ' ‘ o
Procedure. Prgliminary“testiné took place in order

. ¢0/assig%.subjeéts to'groups.l Reading tests were adminis-
tered whgfe necessary:-and éelected\subjects were tien
JLested gnéividuallg on the Peabody Picture Vocabulary Test
and. on the WISC.Digit Span. Each child was then tested s

> ‘ . t

individhally in three separate sessions. during school hours

o s
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and on school grounds. Two pilot sessions were held one
£

week apart, while the- experlmental session took place two

weeks later. The two pilot—training sessions of approxi-——

mately one hour duration were conducted in order to famil-
‘iarize the subjects with the task, as well as to establish™,
an 9ptimal exposure time, for all subjects. Before egch
stimulus list was presented, 36 practice trials‘witﬁ prac-~
tice stimulus cards were given; starting at an expoéure

time of 500 msec. and gradually féducing (or increasing) the
stimulus exposure dﬁfation in order to find the exposuré
duratfbn corresponding to approximately 75% correct res-
ponses on that typé of stimulus list for a particular sub-
jéct. \Ehg stimulus list was then presented at that exposure
time. Only two stimulus lists cod&d be shown during any

one pilot session, because of the long testingitfme re-

quired, Exposure times ranged from 20 to 700 msec. and

manipulation of. the exposure time during the presentation

varied over lists. Some subjects requlqiiﬁaddgtional

of the first half of the stlmulus lists. The median ex~-
posure. duration for subjects on the single morpheme lisf,
corfesponding to approximately 75% correct regponses (lyp )
msec.).'was chosén as the e;perimental expésure time. Pﬁt
fhe*third'session. the experimentél testing session, 24
items per stimulus category were used in ordé} to keep

testing time below .one hour while presenting all four lists

in one session,

\
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: The four stimulus lists were administered in blocks
in order to maximize the use of strategy by subjects.,. Sti- .

L

muli within l1ists were presented in the Game order to all ;
subjects. Presentation order of the four stimulus lists 3
was counter-balanced ovep.éubjects'using'a Latin S&uare
sonce over the two pilot sessions and again fof the eiperi»”
mental session. During the experimehtal session poor and
goo§ readers ware m;t;hed on the order of presentation so
that each pbor reader and his matched good reader received
the ldentical presentation order, | ‘
At the beginning of each session each child was shown
N ' the two sample eards and given one practice trial with
feedback. ~Qpring the testing sessions no feedback was
given. PFor all testing sessions subjggts were told that

’ the procedure involved finding a letter in a.g\fup of .“'
letter;:\End>that the letter would appear briefly when
\

the experimenter pressed a button. On each trial the

\
fixation point was - displayed untQ} the expe!imenter ini-
tiated stimulus exposure,- Subjacte were asked to report

*verbally‘Qhether the letter was present or absent during -.

Ny »

¢ /. each trial. When subjects complained that they "Gcould not

gee® the - stimull, guessing was encouraged. \

The instructibns are*ineluded in Appendix B.b
esuit 0 )

v - ° ~

N . The mean number of -correct- responses made on each

-

1ist by the two groqps in the experimentaf’session is shown
‘ ) ig Table 2+, The raw data is included in- Appendix C.
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" means fogﬁﬁpe various list effects are shown in thé last

, 2k

A one-between one-within factor design analyeis of

variance of correct responses was- first—per£ormed—with-~*e —

reading ability as the between factor and stimulus list as
the ‘within factor. The source table for the analysis of
varianch. is shown in Appendix';., A~significant main effeot
wag obtaiged for reading ability, F(1, 30) = 8,40, p<¢ .01.
Good readers performed. significantly better than poor

readers. making amn average of 19.81 correct responses “to

.. .the poor readers' average of 17.ll correct responses, ™

. %
The main effect of list was divided into" three ortho-
gonal components in order to assess the effec¢ts of: (1)

meaning, (2) morphemes, and (3) pronounceability~\lThe.

column of Table 2. All three orthogonal- comparisons of
1ist effects were statistically significant, Correct res-

*ponses e more frequent for meaningful lists than for

| nonsense lists, P(1, 90) = /170,83, p<.001; for single

~-'~ﬂ,~mor1:)heme words than for double morpheme words,vgxl.‘QO =

18(3#. pgc.OOI; and for pnonohncoable norisense words than
for unpronounceable letter strings, F(1, 90) = 9.96,
B,<.005. 4All these main effects were~qualified by an in- ¥ .
teraction'indieating differences between good and poor
‘readers. : .

“{he reading ability by stimulue list interaction was

' divided Anto three orthogonal compdhents: (1) meaning by

wgading abilitys (2) mOrpheges by reading ability: a7o

N . .

"g"
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. Table 2
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‘Meansnand-Stan&ardADev1ations_for_Qonzagtynggpgngggh_ﬂA*

Reading ability -

List Poor readers Good readers  Mean
’ : xp. (sD) Xg (_S_lg) X
™. =
Nonsense : o .
Unpronounceable (LS) 16.u44 (3.04) 1R.00 (2.37) 16.72
Pronounceable  (PN) 16.81 (3.47) 18.56 (2.34) 17.69
Nonsense means . 16.63 17.78 . 17.21
Meaningful- o ' -x
_ Single morpheme (SM) 1881 (3.49) 21.81 -(2.01) 20.31
" Double morpheme (DM) 16,38 (3.12) 21.88 (2,19) 19.13
Meaningful means 17.60 21.85 | 19.72
Group means 17411 "19.81 18.46
-" t\

e
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a R




4-‘ﬁ , . g ‘ 26

(3) pronounceability by reading ability. The means for the

list by reading ability interactions are. shown in the first
" two columns of Table 2, and are illustrated,graphioally in
~Eigures‘1. 2 and 3. }ll three orthogonal,comparisons

were statisticall& significant.‘ As Figure 1.shows. the
'faoilitating effect of neaning on-letter detection is. muéh '

more. marked in good readers than in poor readers, F(1, 90)

62 25, p¢< 001, TheLsignificant morpheme content by
, ‘reading ability interaction. F(1, 90) = 20.33, g«( 001,
illustrated inoFigure 2, 1is attributable to the performance 1
of'tpe poor readers. For good readers. thejmeaningfdl con- .
text of words facilitatedxperformance withltoth'single‘and

double morpheme words, but for poor readers, the effect of
meaning was limited to the single morpheme ®®gt, As m'aa‘r

\!

be seen from Table 2, the poor readers periprmance on the

double morpheme words*was actually slightly lower than on
the two types of nonsense strings. As shown in Figure 3,

L

progounceability facilitated letter deteotion‘pore for the . oo
good readers than for the poor readers, F(i, 90) =‘E;59, ‘

FARN

2<0050 g fand . ) C e -.-"« .
) Analyses of variance wereithen performed separately ‘ N

“y

on the hits (correct positive responses).and,on Pbhe . |
oorreot rejeotions'(oorreot‘negatire responses) in order to
”'-investigats the possiéility of. response biases,. lhe’method
<,0f analysis ror the’ hits and the correct rejeotions was -

L4

\'the same a8 that used fdr' the correct responses. The

P »
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significant find.’tlngs were the same as 'those obtained in
the analysis of correct responses with ‘!:}}e exception of |
“the effect of pronounceability. The main effect of pro-
notlnce(a.biiity was r;ot significant and no signifieant inter-
action was present Qhen hits only were analyzed, and while
thi's main eéffect we,s eignificantkwhe_n the correet rejections
were ané;yzed. it showed no significant interaction with
reading -ability. The mean number of hits ahd torrect re -

jections and the analysis of variance source‘tables for the

** hits and the correct re jections are gshown .’m Appendix E.

‘The raw data is included in Appendix g h /
Discussion J’"
®

The results showed a strong 'facil%tating effect of
words but no sensitivity to mor;;ﬁemes for the good readers.
while for ;l:he poor readers the word facilitation effeat v

was restricted “co the single morpheme words., Although n

morpheme effect was apparent- for the good readers. five | .

good readers- reached a eeili_ng in performance on one or
the other of the meaningful lists, When hits only are
considered, seven 'go'e_c} readers and one poor reader reached

» f

a ceiling in performanee. Since it had been rxecessary o

select a ei.ngle gxpoeure time (115 msec.) ‘for both good ,and
] poor readers. and “the perceptual processing time required
Yor word . ((eognition may: be inversely related td"'reading _
ability, the posaibi.lity nad ,to be considered that the mor--
pheme effect might »-heeome appanent in’ geod readers at

) shorter exposure ti.mes. L " P S

‘l ) LI L
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Experiment 2
Experiment 2 was conducted in order to determine

whether the morpheme effect would be present in good

readers if the stimuli were presented at a faster exposure
, N

rate than in Experiment 1, - o

‘Method " :

Subjects. Twelve ‘grade four male good readers -were
selected from one of the schools which supplied subjects

1§

‘for Experiment 1. Four children had participa‘ceql in  Ex-~

., periment 1, while eight haﬁ n;;t. As assessed by the Gates
MacGinitie Reading ?ést the mean reading 1§ve1 ;f the group ' {
was 5.67; ne‘)adin"g levels ranged fror/y 4.3 to 8.8 with a

/
standard deviation.of 1.21. ' The mean PPVT sc?éw\as 115.08,
while scores ranged from 99 to 137, fi'he standard deviation
for these Bcores was 9% 83

timglu_s_ Materials and Apgagatu + The stinmull ar[d

sequipment were identical to those in the experimental

*session of Experiment 1.
' Epocedure, The procedure .was 1dem:iqal to that uged ™
‘in the experimantgl session of Experiment 1, except for the
exposure ld\‘zi'ation for éach stimulus card, which was set
;at 60 msec.,, or approximately half the stimulus exposure ,
.duration of 115 msec., used in Experiment 1. Prasentatioh\
'opder of-the four *stimulus 1ists was co\mterbalanced aver

- subjects. using “a Lat.‘ln Squarq. -One practice trial with

fgongck us:l.ng one or\thq two sampir ’.'wagq given at
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i,s.f.»‘ " the beginning of the experimental session.

LY

. ResultB ‘ ‘ e e e
‘The shorter exposure tihe eeemedj appropriate for
detecting a morpheme effect of the kind.seen in the poor
) readers in ‘Experiment 1, -since /eﬁly ‘two subjects reached

ceiling performance of 24 items correct and that was on

the single morpheme list. An analysgis of variance was

performed on correct responses., The: mean number\o\f correct

’

responses on each list is shown in Table 3. The source

< .

teble for the analysis of variance is shown in Appendix G. ™
® The main effect of list was divided "into three orthogonal
E components/ in order to assesgz the effects ofs (1) meaning, i
(2) morphemes, and \(P) pronounceability, as in Experiment
1, Correct responses were more frequent for meaningful
1ists than for nonsense lists, E(1, 33) = 140.151 p<.001,
and for pronounceable nonsense words than for unpronoyn-
ceable letter strings, F(1, 33) = 5.96, ;g<.05.- No
Y | ~ significant morphe’me gontent effect was found.
- Analyses of variance were t‘:en perform'ed separately
# og the ‘hits’ and on the correct rejections. The significant
findings were the same as those obtained in the analysis
of correoct responses, with the exception of, the ef:t’ect\of

pronounceability which was significant. only for _the hits

The. means and etandard.d,eviations and the e-gp,).ye‘es_,of va-
riance source tables. fcr the hits and the correct rejections\'

are 'ip'cluded in Appendir G.

.
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/ . " Table 3
o / | Experiment 2. Means and Standard Deviations for
- . . Correct Re’sgbhseé :
/ R . ” 0 \\
- Y
s . T 7 \\. i ,*'
; List - Mean )
i Nonsense ) -~ ‘f
Unpronounceable (LS) 16.42< 2,02 3
‘Pronounceable  (PN)  17.58 - 1.44 v o
¢ . > ')3
Nonsense mean 17.00 ]
Mea.ningf\il \ ;
Single morpheme (SM) 20,75 v 2,14
Doubie',morphéme (pMm) 21.25 1,14 §
. . , o
* Meaningful mean 21.00 . > A
, |
. - N\
PN )
.
.-m-i' ) ' ! t
- - o !
» & o .
Y ' «
[ B . \E\




Discussion -

The results of Experimeﬁt 2 confirm j;hé results of '
Experiment 1 ‘for ‘good readers. The meari ‘score for ‘l;his
group of good readers was virtually identlcal to that of
\the group of -good readers in nxperlment 1, X = 19,00, .vs.
X = 19.81, despite a shorter stimulus exposure duration of
“60'm,s,ec. .in Experiment 2 "vs. that of i15 msec. in Experiment
1. The results.x o‘f'the analysis of variance‘ and the ortho-
rgonal ‘comparisonsfo? Experiment 2 are similar" tq those for
Experiment 1, confirming the presence.of a strohord
facilitation effect and the ]:ack of a morpheme effect for
the good readers, even for a-shorter st‘imulus ‘exposure du-
ration. Experiment 2-also eliminates the possibility that
the resyllts of Experim_ent 1 concerning the absence of a:
moz‘pﬁweme effe‘ct in good readers may have beermrdue to a
cellmg of performance on the two meanlngful,llsts.

e

¥

3

The results of the main experiment "showed a signifi-

General Discussion -

cant effeot of reading ability on letter detection: the
. good readers' performance was gene;ally superior to that of
the poor readers. A possible contributing factor to the ‘
differences in performance between the two reading graoups
is that of the perceptual processing time requlred for the |
\f\evcogmu/ongi,words. Lvidence from several studies
suggests that this factor may be inversely correlated with

N . .
reading ability. Thus, Gilbert (1959)‘f9un::1 that better .

A}
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L

adult readers identifled a hi-gn_er peroentage of :teet o
. words at 'a‘ 125 msec, exposure, duration than pqer readers
did at 250 msec. Katz and Wickiund (1971) found that fe-s
action time‘e‘in word recognition when the word is included
e ., ina sentence were longer for poor than for good grade §
< readers, Replications\‘.\c)\"f:\ the present study"at several
different stimulus expeeure duratior{e may help c¢larify the

&
- contribittion of the:perceptual protessing.time factor to
' N ‘

1

the above results. , .

While differences between reading groups were to .be \

—~ay

expected on any task aespciated‘ with the reading process,
- the results, as qualified by the ortﬁhoggr* comparisons,
) _.8howed that the differences between the"two reading groups -

1 o ' . . - .

+ depended in part on the type of materials they wer® re-
quired to process. A'pqs't hoc 'teet (Secheffé) showed that
. the two reading groups did not differ when processing |
meaningless unpnonounceable letter strings; this finding,
rules .out simple feature extraction. grapheme -by -grapheme
\ decoding. o%single letter recognition as explanatory fac-
tors for the inﬂorior performance of the poor readers on

he other ¥hree types of stimuli. It was when lingulst,ic
° cues\were present in the stimuli that the differences

L

between good and poor' readere became apparent.

\ r 'I'he meaningful context of words was_found to greatly | .
_ facilitate letter detection in Experiment 1 and Experiment 2,

]
L] Thie reeult providee a repliqation of the findings of Lott: e

P
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ahd Smith (1970) and Krueger et al., (1974) which indicated

€ wehn 2
the existence of a-word context effqgf in children. The

data of Bxperiment 1 indicated, however, that word facili- .
%

r

tation is much stronger for good than for poor readers, as
was also.shown by Méson'(l975). g:significaﬁt morpheie
effect was demonstrated, but could be attributed only to
the inferior performance of the poor readers oﬂ\%he double
morpheme words. The exlstence of a morpheme effect indi-
cated that, at least for the poor\readers. the morpheme R
constitutes a perceptual processing unit in word recognition,
&5 ha; been_suggested by Murrell gnd Mogeon (1974)« The in-
ferior performan&g'of tef poor rea?érs on the double mor-
pheme Qords also sﬁggests that one of the differences
between good and poor readers lies in thé utilization of
linguistic cues prqyiged by the morphemé'content of words.
The fact that the good readers did not show a morpheme
effect may be due to % particular task us;d in the
present study. The possibility exists that a morphéme
effect will appear in good readers at exposure times short- -
er than 60 msecC., since Murrell and Morton used ixposure
. times between 20 and 60 msec.; .it must be memtioned, how-
even that they used a different task. and their subjects
were adults. ) - ., S : .

?he good readers' superior perf rmance on.meaningful -

/
words can be attributed in part to the effect of prnnoun-

ceability, which was found to provide some fagilitatloﬁrfor
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) the good readers, but less for\the poor readers. It must
be mentioned, however, that the effect Of pronounceability,
\<;\:hen no cues were provided by meaning, was equivalent to .
" that of spatial frequency redundancy, as was also
suggested by Mason (1975), since the comparison ofylefter
v strings with pronounceable word items’showed spatial redun-:

dancy to be significantly higher on the pronounceable non-

-sense Words, It was clear, however, that the highly

N R gignificpnt facilitation of letter detection provided by ;\\

thg context of words when -compared to nonwords was due to
the cues provided by meaigﬂg. since the comparison of mean-
'ingful with nonmeaningful items on sﬁhtial redundancy‘wég/ J
not s{énificant. Notwithstanding Mason"s suggestion to the
. contrary (1975, p. 145), meaning is a factor whose contri-
<D -"« bution to the facilitating effect of words cannot be under-
L estipated. Even thougli the poor readers' performance on
the doub1$ morpheme-wiiﬁs was ' not better than that on the

. ‘ meaningless stimuli, a post hoc test (Scheffé) showed that

~ their performance on the single morpheme words was signifi-

d cantly better than on all the other ligts: this result
X suggests that meaning at the level of the morpheme pro-
| vided some facilitation for the poor readers as :well,
’ The fact that poor readers cannot efficiently procesé§f~

double morpheme words might be attributed to a difficulty
.- J :
in segmenting and encoding (i.e., “chunking") written words

at ‘the level of the morpheme when information content is

/ [ . c

-




I A T I T Sl = sy g - . o e

/-rr,‘g ‘ - ( ' . o ‘ 38

high, since ‘each additional morpheme in a word is seen as’
adding to thét word's information conteAt,__Anpther‘ﬁossible
explanation would take into acc¢ unt:the_mprphqlogicai com-
position of the two,word lists. ‘Tg;;:-thg list of double
morpheme words consisted mostly of root morphemes and '
affixes, while the single motpheme words are by necessity
composed of only root‘morphemes. The poor readers per-.
‘formed .better on the single morpheme words; it thus seems
«ﬂfeasonable to suppose that some of the poor readers' dif-

( ficulties reside in the processing of affixes and syntactic
endings, as suggested by Weinstein and Rabinovitch (1971) in
the interpretation of thgir study. This explanatigp is
also consistent with the views of Gibson and Guinet‘(19?l)
and Murrell and Morton (1974) that root morphemes and
affixes are proqesséd independently.r '

%An alternative eiplanation of the morpheme effect is
based on thé assumption that pgbr readers have difficulty
segmenting words at the syllable boundary. In order to e;-
tract meaning from, and thus be facilitated by them in
wordArecognition. the double morpheme words must be seg-
mented at the mofpheme or syllable bbundary, which coincide
in this‘studﬁ. In order to extract meaning from the single
morpheme yopda. this segﬁentation is notﬂgécessary. This
explanation would also clarify the fact that pronounceabil-

'Jlb 1ty provided little facilitation for the poor readers. In

order to process pronounceable nonsense words better than
\

N ‘ ’
- ~ d .
. \

~
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-

unpronounceable letter strings, the subjects had to
eyllabicate.d

The extent to which the varipus explanafory factdrs
contribute to the differences between the go&d aﬁd poor
readers remains to be detg?mined.gy further research. It
must be emphasized, however, that these differences became
apparent only when processing words, not unrel#ted letters.

The findings of the present study are thus in agreement

“with the suggestion of Liberman et al. (1971) that the

problems of the beginning reader reside at the level of the
word, and that poor réaders do not seem to be sensitive to
some linguistic cues provided by word céntext. y

The contriﬁution of the present st&dy consisted of
developing a letter detection paradigm which, while suit-

able for the exploration of the’ reading process in general.

is particularly appropriate for the investigation of various,

factors involved in dyslexia. Through the use of the
approprﬁaterpaéadigm,’this study succeeded in delineating
8 specific problem area at-the wérd level: ‘the poor
readers’ diffleulty in processing double morpheme words.
Therefore, this study hasii@pyications for ‘the design of
~remedial peading measures that could be specifically di-
rected toward the poor readers’ p;oblematexpoéad hekg .«
Since poor readers.were Found to have' difficulty in using
the linguistic cues provided by meaning as defined éy the
morpheme content of words, remedial materials should be

3
i
g

A
3
1

o R Vet aaily
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désigned to emphaqize these cues. Such materials should

streass the explicit and impliqit morpheme content of

"fwords, sihcé‘it is easy to speculate that if poor readers

show difficulties when frocessing'words that are clearly

segmentable ;nto morphemé%, they would find words that are

not easQ}y_aegmenﬁable even hirder to probesé.

]
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Letter Strings

L]

-

wTaréet = Letter + Lgtter ;:esent

Letter Groug\ - Letter Absent
1 wloefr ) +

, v drlhya h -“
o ngniee . e
k yllkie . + .
m rpltya -
8 npdnai ! -
\; eielrv +
8 yooujs +
m pmriee +’
.a | rirleo -
p aeoptt . +
r gjnlue l -

“ e klcsiy -

i ’ ietésu‘ ' +
1 ihisng -
i N rblmue ’ //2 - .
a —1lcrae —- B _+
e TWrgeo | . o+
4 wehnid -
/t - trproa. I +
0 7 rvoecl o . :-
'k uaefsn i// - -

-t wsrnae -
r rtleut +

i
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8

. ¥‘ : Pronounceable Nonsense Words ’ '
- - - — ’

s

‘Target ' Letter . + Letter Present

. . Letter Group! i - Letter Absent

. o lolvey . 3 +

- ‘ e f 'tacslé//Q, - + o
. - a retmoh ) -
‘ R ‘ ‘fosret +

r - -lacler T+ .
. Y . 3 \
P B montem -
ainild +
L. 8 - ) teinum -
a loldar : +
k ;, Tnosrep -
/ :, ,\ﬁ ' .

t pelayr . ! -

.,V . tisnel . - ‘
i gibreg & - +

.
(o} ulsufe -
i ‘ -
P - ) +
1

r LY -
m +

k]

-—-l.c‘ 3 + -
m ~ , nifreg : -
e ; o dowsha ' - -
. t nogtiw S+
. R - A : “ t ’% P

v . lervis ‘ T
- A epkupe -
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Single Morpheme Words

‘ w7

LN 3

-~

3 .

-~
v

finlish

Target Letter = - , + Letter Present q
ng;t:er ‘ ) Group ~ ’ -{Letteg Abgent
o :36 ‘ - clover . ° +
e . .castle . v
VK person « - ,
’ P penCJ:.l ) +} \ °
i lumber ‘ - \
o engine - L=
P moment - im
K . " market + '
8 ] \’X minute ; -
m - . figger -
t parrot ’ +
v ‘ . silver ~+
e ® shadow - N
m empire + o
r ' jungle - .
1l flower . +
t " \ apswer -
o8 forest +
i -insect ) +
a - mother -
T,‘, v listen j -
r turtle +
.. a. dollar +3
I ¢ -

i
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‘v & - +
y
,:* !
‘t .
1.
1 ' (33
e 0
e z
A

Target o Letter L '+ Letter Present
Letter - - Group : -_Lgtfer Absent
. off lovely L K % -
i- ‘ bigger T + *

unsafe . -
R _ P
hardly ! = \
. - replay . | i -
‘inlafid ot
T
Qickly - ~ - - .

r , .
- 8 -
m ’ - .
Y ‘ \
Cx 5 1likely ST
P . C e \within.4 ' k -
8. N Co unpai% ’ ot ’ -
roller

;growerg o
rélive a ‘ ) +
;etake -
teapot _ +

- recall ' o +

upkeey « e -
powiné . - + L’
caller ' ‘ 'f #
misuse: ) ; X

myself _ | .-

, joydﬁg ‘ i +"‘
pértly‘ o -
useful'. . . ; -
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Appendix B

i S %nstructions “
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3 - ¢
A . - » AN

: - - . -

3 B

; 4 . + - N . R .

T i M ' .

! 3 .
s . 5
» <

E \1 »
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. ' . il ¢
. . '
. R . . .
v
~ = >
- - “ -
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f
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¢
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‘v
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.
N
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-
<
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-
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Instructioné

[ 4
Ve

“I will ‘show you some cards that have a single letter

'txg“s above & group of letters. (Show samples of appropriate

séimulus cards). When you look into the instrument you will
first see a dot. (Show sample of adaptation field card).,
When I presg this button the letter card will appear for a
short.fime. Look just at the dot. The single letter will
appear just above the dot and the letter group -just below the
dot. Sometimes the. single letter is in th letter group and
sometimes i¥ is not, When I press this button I will say
"Now", Tell me each time I press the button whether the
8ingle letter is in the letter group or Aot. Say “Yes, it 8
there" if the :letter is'in the grdup, gnd "No, it's not there"

ifdit is not in the group. ' ' ‘ //////
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Experiment 1.

Poor Readers

Subject LS
17

15

: 18
11

N\
© O N N e W N

13

15

~
(S o
N = O
WX
h O

16 " 15

Raw data:

¢ 13, 20
14 L 12
15 ' 16.

PN

23
18
13

18

21

19
14
17

15
22
17

19

13
N 15

4

22

.20 .

‘Correct Responses

Stimulus List

SM

19
16
20
23

11
22
1‘-5
18
24
20
22
16
17

16

18

.17; -~

21
16

15
18
21

11 . .
18 ¢
13

14
20

19 ‘

12 -

15
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.
n . '
E:gperiment 1. ) Raw data: Correcf; Responses
g ’
Good Readers
, N\ Stimulus List
Subject LS PN SM DM
1 .. 15 21 22 21
2 21 22 24 23
(/,J 3 : 17 19 23 24
N g 20 20 23 24
.5 14 19 22 22
6 19 20 24 24
, 7 . 17 o~ 22 23~ 23
8 : ‘18 .17 23 2
} 7% VEE
. 9 18 17 23 2
10 18 20 22 23
11 18 18 -21 22
12 . 14 14 17 17
4
13 K 217 18 21 21
, . 14 19 19 23 24
15 14 16 20 21
16 13° .15 18 17
- e e i o e ————— ~. :
. - o
\ ) ,
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Experiment 1. (!Raw'data:
. vy b

Poor Readers

Subject

.\omqm\q/au}n‘

I e O o v =~
o U & W N o

e

_Hits

PN
12
9
8
10
11

- 8timulus List

.SMJ

12
10
11

10 -
12

10
6
11

.

11
87
9

11

SRR, ST~ N | B Y-

52

e
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Experiment 1.

, Good Readers

Subjget

W O N N e W N

T T o
o 0 o W N KB O

Raw data:

Ls
10
11l
10
10

10

"10-

Hits -

W

Stiﬁhlus List

PN

11°

11
10

»

11

-~

10 °

11

v

10

SM
12
12

12 -

12
12

12

12
112
12

11

n
.1
12

12
1o

DM

11

11

12

12

12
12
12~
12
11
11‘
10

-



Experiment 1.

Péor Readers

|/

L~

10
11

" 12

13
14

15
16

- Raw data:

Correct Rejections

Stimglus List

) PN
—33 11
7 9
7 5
9. N :
/10 10
8 10
6 8
7 7
9 6
6 8
10 11
9
11 10
4 6
4
6 7

SM

.10

»9

5
10
11

- 10

5
11
10

9
12

10

11

10

11

. v @

-] o

@ N oo w o w
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Experiment 1. / Raw data:‘fCo;rect Rejections

’

Good Readers

Subject
1
2 SR

o -

O o = & U

10
11 B
2 ;

13

14

15 o .

16 I

Stimulus List -

s | PN
5 10
10 11
7 9
10 9
5 | 9
9 10
8 11
8 " 10
9 8
10 10
8
9 .
SR
16 10
6 8
5 7

SM
10
12

A

11

10
12

11
11
11

11

10
11
7
S,
3 &
'4

£l Al e T e e St . Lo
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e

N

r

Subject J LS PN
1l 15 16
2, 13 - 17
3 19 19
. <
4 15 17
) 5 17, 17
6 16 16
- 7 18 - 18
8 le 18
/9 15 16
10 15 17
11 20 20
12 18 . 20
i
’
/4—
s ¢, j |

Stimulus List )

SM
18
24
21
21
20
19
21

‘21

17
22

24

22

Experiment 2. Ra&( Data: Correct Responses

DM
21
22
- .22
21
21
" 20

21

21
19
21
23
23

o b s e w0 an e Bae
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Experiment 2, Raw.Data: Hits

% . > -
. .
‘ «

- - . Stimulus List NI o
Subject . A : LS PN SM. DM\
oo R 9 9 10 10 ° *
) -2 7 10 12 10
" 3 “ .10 10 10 11
4 TN '8 7 10 11
5, A A 11 12 E
- 6 8 ° 9 11 11
} 7 10 10 10 10
-8 9 10 10 10
9 7 9 7 10
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Experiment 1. Means, Standard Deviations, and Analysis of !
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Table A

l
\ iy

Means and Stahdard Deviations
for Hits ﬁ

-t

| List

Group

{

-Poor readers Good réhders

LS

SM ~

- DM

‘ !
_ Mean 8.69 9.06 R
' Stahdard deviation 2.02 1.44 5
. Mean 8.69 9,138 .
. . .
Standard deviation 1.89 1.67 ,
< ¢ ) {‘
' i
. Mean . 9.75: 11.25
Standard deviation 2.02 1.4
Mean 8.50 11.13
Standard deviation 2.19 0.96
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Means and Standard Deviations K .

.for Correct Rejectlions

Group .
o
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\ ¢
Poor readers Good readers

LS Mean - 775 7.94
Standard deviation 2,24 " 1.77.
PN Mean 8.13 9.19.
Standard deviation 2,16 1.17
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Standard deviation = 2,11, 0.89
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-~ —Analysis of 'Vafriance of Hits as a Function of \
' Reading Ability and List :
: ;3
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) Analysis of Variance of Céi-r&:Tt’Ré_jé'ptio\s as & Function of
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Table A

Anaiysis of Varlance of Correct Responses as a

. Function of List

Source ~ . af SS MS F
Subjects (S) . 11 87.00
List (L) ‘ / 3 201.67 o A
Ci meaﬁing T ) 4 .
IS + PN vs. SM + DM 1 192,00 192,00  140.15%%
c hemes - " S
o mOrp ‘emes I R ‘
SM vs. DM 1l 1.50 1.50 1,09
03. pronounceability 1 8.17 8.17 5.96%
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