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' ) ) “S.ignifi'cant‘mnnbers‘ of school aged children,have severe reading diffi-
' culties which cannot be attr:ibuted toa .gvene.'ral intellectual or sensory
deficit, emotional disturbance,f or_ gross neurological"dysfmction (Farnham- |
Diggory, l978- Rutter, 1978; .Vellutino,'1979). Over the past century.
several smgle-factor and multv—factor explanations of reading disability™
have been’ proposed (Vellutino, 1579). Typically theories have character- :
1zed the readmg disabled chilo as suffering a deficit in the performance
“of Qne or more elementary cogmtive processes, such a: perception, mter-
- sensory mtegration, serial organization, or short—term memory, which pre- V-
vents: the normal acquisition of reading ¢ :skills. Empirical ev1dence,__

however, is accumulatmg that runs counter to simple process—deficit vz.ews

of reading disability (Morrison & Marus, 1982; Vellutino, l979). In addi—

tion to thlS body of d1sconfirm1ng empirical ev1dence, process-oriented ,' -

o e
' v1ews have been criticized on a logical level for not explammg adequately

the specificity and severity of the reading problem and for not describmg :
adequately the mechamsms by which the def 1cit affects reading behavior

A S

(Morrison & Manis, 1982; Vellutmo, 1979). ' " .

bid

In an 1n1t1al effort to find an alterndtive conceptualization,

Morrison ‘and Mam.s (1982) recently hypothesized that reading disability may -

present a prdalem m acqu1ring knowledge about words, particularly know-
) . ledge about spelling-sound correspondences. » They sugges}:ed that the
v ndisabled readers' prcblem in’ word acguisition stems in part from a failure
".to master the complex, often 1rregular system of fules mapping Bymbols tov
sounds’ in English Prcblems in learning thése rules prevents the develop- '
ment of-rapid, automated word decoding skills which in turn slows the 'ﬁ

o developnent of higher-order readmg and comprehensmn skills. The authors '




.Mason, 1576- Shankweller & leerman, 1972, Snowlmg, 1980). .

. correspondence that chlldren were expo

also suggested that learnihg complex and/or irregular rules may pose Qiffi-

-culty for disabled readers in other areas as well as readmg. Supportlve

ev1dence in the read1ng domam for th1s v1ew of readmg dlsabllity has

|

begun to accumulate (Guthr:l.ep 1973; GuthrJ,e & Selfert, 1977- Mams, 1981;

P

Acqulss.tlon of . spelling-sound correspondence knowledge appears

' extremely d1ff1cu1t for d1sable‘d readers. They lag three or more grade

1levels behmd ‘normal readex:s in the ability 'P.o pronounce fam1lJ.ar words and
pSeudowords (Guthrie, l973~ Guthrie & Se1fert, 1977, @ason, 1976,

E Shankweller & Laberman, 1972 Snowling’, 1990). Disabled readers show even
greater differences in rates- of aoqulsltlon for different correspondences )

‘than do normal readers. Correspondences which appear most d1fflcu1t for

dlsabled readers to acquire a_so mtultlvely seem to be the most complex

" (Calfee, yeneﬂiy & Chapman, Note 1; Manis, 1981; Mason, 1976; Shankweller &

Liberman, 4972- Venezky, Chapman, & C‘alfee, Note 2). C
Thus, there is prellminarf evidence suggestmg that dxsabled readers

have a problem dealmg with complex: and/or irreqular rule systems. The

' present experlment was designed to examlne rule—learmng in normal and

dlsabled readers and to 1dentify dlmenslons of rules wh1ch mlght predlct

_the d1ff1cu1ty of their aoguimtlon.

One problem with ear11er ‘work 1n th1s area which employed actual

" English correspondenoes in words or pseudowords was the lack of control of

past exposure to examples of the correspondenoes. For example, Venezky,

et al. (Note 2) argued that the differing‘ rates of aoqulsltion of spellmg-

sound correspondences were due to the Jnl number- of examples. of each
t

o in primary reading material
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VOwel corresyondences than short vowel correspondences. |

Y . ] ’ -
and the seguenoe of introductlon of the correspondenoes. 'Ihey‘ suggesced,

for example, that tietter performance in decodlng short vowel correspon—

"denoes than- ,long Vowel correspondences 1n the early grades is /due to t1m1ngv ‘

and type of 1nstruct10n. On the other hand, Guthrle and Selfert (1977)
argued that dlffering rates' of aogulslt:.on wh1ch they obserVed were due to i
dlfferences in the compléxity of thé various oorrequndences, not frequency
of exposure. ' They argued that more complex rules are needed to decode long
.

A larger problem ‘wi"th previous work has been the lack‘ of' a clear.

LN

;o
scheme to d1mensmna11ze correspondences as complex or 1rregu1ar to the

reader. Suggestlons for the scaling of complexlty have been based on such
factors as number of alternatlve pronuncntlons of a. grapheme, number of
orthograph1c un1ts to be analyzed, and predlctabllity gf the correspon-_ :
denc& However, actual theoret:.cal proposals of how knowledge of spelling-
sound correspondenoes is represented by readers and how ‘that knowledge is
utillzed 1n ‘decoding words or pseudowords have been 11m1tedn {Glushko,
1979). T o e .

Two major models have appeared in the 11terature for the representa—

.,t1on of correspondence knowledge in the- reader. In the:lingmetlc

demsmn" model (Venezky, . 1967; 1970) . correspondence' knowledge is

¢

represented as verbal instructions whxch the reader applles when- analyzmg. r

a word or pseudoword in order to- pronounce it. The other model may be‘,

called a "network" system. It deplcts correspondence knowledge as networks'

of v1sua11y similar patterns whmh ate automat1ca11y activated durlng the

Q"

vdecodlng process (Glushko, 1979). . In this model, parts of a new word or

pseudoword are matohed to parts of words in the reader's exlstxng knowledge

.
- ¢
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'~ word environment may ‘be viewed as an arbltrary one"-to-one pa1red

‘?rontgxclatlon of 1ts matches. Wh11e these models suggest 1mpo.-stant

base and pronunmat on of the "new"'un:mt is then determ:.ned by the .

d1mens1ons along which corfespondences mxght be classlfled for §1fficulty,
they have features wh1ch detract from‘ thelr unmod1f1ed use as
c-1ass1f1cat10n schemes for cotrespondence knowledge. _The "linguist1c :
demsion" model contams ‘the assumptlon that a . child already has c0mplex ‘
knowledge about words (€.qs, knowledge of stress placement and morpheme
bo;mdanes) whlch ‘is /émployed in rules goveriung spelllng\—to-sound
correspondénces. Thus, the model is probably too complex to serve as a’ =
psycholog1cal analog[’for ‘the representatmn of spellmg—sound correspon- A
dences in children. Om the other hand, the "netw8rk" model appears too |
s1mp11st1c in not allowmg for the use of rules at all. Only . one d1mension

is suggested bykthls model on which correspondences may be classlfied for

d1ff1cu1ty—-that of conmstency. Oonsustent correspondences, those wh1ch Y
have no exceptlons, are proposed to be more qulckly decoded than those

‘with exceptions becausé 1dentiCal pronunclatlons for a«spelling umt are, - - v

.activated in a cons1stent word netWork ratlfr ‘than a number of alternative o

«

pronunclatlons, as in the inconsistent word network. . - R

i In sp1te of the1r 11m1tat1/z/ hs, the models st@ggest two 1mportant " . |
d1mens10ns along wh1ch correspondences mlght be clasglfled. 'I'hese are
condJ.tlonalJ,ty and conmstency Cond1t1ona11ty refers to whether a corres- ) i
pondence is'determined by’ conditions in the word env1ronme,nt. If a corres~ .
pondence is determmed by eondz.tmns it may be v:.ewed as a ruleful'l‘/c\o\

respondence. A correspondence which- is not determmed by condltlons in the

associate. Consistency refers to whether ‘a correspondence (either a

4 - -\
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“one~to~one. or. rule typek has éxéeptibns’ to it. - The 2 x 2 table 'yields four

\J

. types of _cOrresporﬁehces which ar; described .and j.liu_strated below.
. ' . L N o fred . ' !
, .1} Consistent aone-to—gne, - In this cell are' dorrespondences that are
not determined by the word environment. - There are no exceptions
* to the correspondences in that the spelling unit.is paired, tp one

* pronunciation, Eg., v=/v/, m=/m/. . . o

Incansistent’ one~to-one, 1In this cell are correspondences that °

are not determined by the word enviroiment. There are exceptions -

in that a spelling unit is paired to more than one pronunciation. -
E.g., ea, as in each, bread,; earn, hear, great. ' o

3) Conaistént rule. 1In this cell are cOrrespondences that are
©.  +determined by the word environment. A spelling unit is paired to
' more than one pronunciation by sets of conditions. There are no .
exceptions in that a spelling unit and a specific set of condi-
- tiops will always determine-thé”same sound. E.g., k when in
- initial position and before n is silent, ‘as in know and knot.

4 Inconsistent.rule. In'this cell are correspondences that are
~* .  determined by the word environment. A,spelling unit is paired

2

to more than one pronunciation by sets of conditions. There are. e
exceptions in that a spélling unit and-a specific set of condi-' .
. -tions will determine a particular souhd for a proportion of thé

' ‘becurrences, but 'not for all of the occurrences. 'Eg., g is soft - -
\J before e, i and y, as in gem, gin, gym. Exceptions to the soft g / .

‘correspondence iriclude get, girl, give. _ ,
" .Consigkent -~ - Inconsistent
Many consonant correspondences ‘Many vowel digraph - .
. * f£it this cell, ‘e.g., the correspondenices fit
One-to-One .= pronunciations or £, p, ¥, 4, , this cell, e.g., the -
. . . £r Je mr Do L pronunciations of. ea,
_ - | o .. o, 00. ' |
- A E_:xan{ples are the hard-and soft’ Examples are the soft
Rule ° &, the sounded and silent b, = g, the fong o, &/ and
. .7, and the long a correspondences. . short u correspondences.

. P

An atteémpt to test these dimensions is presented here .émployihg arti-

ficial symbol-word correspondences in a simple associative learning task.

The use of artifichl novel stimuli ‘elimina‘tes the need ta control for the
. . ® ' » 2

‘frequency of pa'ét -exébsuse and allows fof an easily 'conduct;gd first teét of
. ¢ . . () . ‘ . .q, . .
L A
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”fected by inconsmtency or complex:.ty. e problem would be apgaren& even

1n a simple task such as pau:ed ass\eciate learm.ng when a rule and/or |

*:mconsistency were introduced. _ , : .‘
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readers in grades four through six participated. All had normal vision and

- *cal abnormalities, speech deficits, or severe emotional disturbances.
~ Subjects were selected from four predominantly middle class urban and
- suburban schools. ‘The -disabled readers were included in the study ohly if
they had IQ scores 87-or above and if their reading achieVement was at
least 1.7 years below grade level. IQ scores on all subjects were obtained
from students' school files. Reading achievement scores were obtained from
performances on'the Word Recognition; subtest~of the Wao
Mastery Tests administered by the researcher prior to subject selection.

.Assignment of subjects to four treatmént conditions was conducted’in
. order to.achieve relatively similar representation of schools and sexes
within -the groups and- to achieve relatively equal me3n 1Q, age, grade, and
reading achievement scores for each ability treatment group. Identifying
‘informai:i%‘n for the treatment groups is shown in Table 1. © ° *. o
. .4 . ) . . . . .. I °

. I
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“learning of a set of 12 symbol-word paired associates. The four zets of

conditionality ard were: 1) A consistent one-to-one set in which' unrelated
words'were arbitrarily matched to unrelated symbols; 2j an inconsistent
- one~to-one et in which unrelated words were arbitrarily matched to symbols
> but each of every two symbols was tonfusaple by differing only a slight
degres; 3) a consistent rule set in which each of every.two words was

were also graphically related; and 4) an inconsistent rule set which was

composed of symbol-word pairs from sets two and three described above.

Symbols were simple geometric figures (a.major figure with a dot or a star

'subssscripi:)3 Words were high frequency words, half.nouns and half adjec-

tives (all Z 100.per million, Heri

' + Books weré constructed so that a symbol drawn in.black ink appeared on each

- 8" by 10" white page. The word corresponding to the symbol was presented

y not visually. For the two books containing rule sets, 12 addi-

tional symbols appeared on the last 12 pages. These did not appear earlier

during learning and were used to examine whéther the child had detécted the
rule and whether he/she could generalize it to new instances.

@ . T o . < .
All correspondences for each condition are presented in Table 2. (It

™ .~ -———may be noted that construction of the sets to represent four learning
" conditions allowed six symbol-word pairs to be identical acigss sets while
J the other six varied.) As shown in"the table, each set of' 12 correspon-

dences represents a classification t » In the consistent one-to-one set

Thirty-six disabled readers in .grades four through seven and 36 pormal - -
~,—~hearing, spoke English as a first language, and had no diagnosed neurologi- -

related to the other by the rule, “opposite," and their respective symbols

, 1970,

Four books of stimili were prepared, ‘each containing matefials for the - 3

paired associates were differentiated on the dimensions of consistency and . .

or




7 %" only by a dot Gt a star added tg the main figure, no more than two occur—

N .
.Ns E . ‘
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the child could disregard the star or dot and simply -learn the correspon—

- dences as simple paired associates. This was deemed roughly analogous to

(

. the child's learning to pronounce a'consonant which has only one pronuncia-

‘tion regardless of the word envircnment. In the inconsistent ‘one~-to-one
set the same main figure was uszd for two symbols whose unrelated word
cqrrespondences could only be differentiated on.the basis of the star or
dot figure. There wag no pattern among the. correspondences to aid in

learning. . Thus, this set too had to be learned as paired associates but

additional attention had to be paid to the stars and dots. This learning
was deemed analogous to the child's learning the various pronunciations of
a spelling unit (e.g., ea as in heat, threat, earn) where no pattern of
conditions are available to aid him/her. ) , . :

In the consistént rule-set, the same main figugé was again used for

two. symbols whose word ¢orrespondences could only be differentiated by the

star or oot figure. However, there was now a pattern in the set to aid the
- ¢hild's learning~—the word correspondences were opposites. If the child -
recognized this pattern he/she could use it to learn more efficiently. -
- This learning set was considered analogous to the learning of the -pronun—

ciation for a spelling unit whban the correspondence is determined by a set
of conditions and there are no (or very few) axceptions (e.g., an i before
a consonant .and a final e is pronounced long, as in fine, and 1ike). The

-last set, inconsistent rule, was similar to the consistent rule set; how-

ever, four of the correspondences were arbitrary and did not follow the
conditional pattern of the others in the set. This learning set was con-
sidered analogous to the child's learning of a'spelling unit whose pronun-
ciation is determined by a set of conditions ohly a proportion of the
occurrences (e.g., an @ before a consonant ,and a final e is pronounced
long, as in hame, smoke; common exceptions, occur such as sgme, lgve).

- Eight rgnmm- orders .of a 12-symbol ‘set were contained in -each"bo,ok to
provide four alternating study and test'trials, with one exception. . Where
the difference between one word correspondence and another was discernible

rences of the same major figure appearing on consecutive pages’ were allowed
in any one study or test trial. . ’

p j - ‘9

Each subject was tested, individually in a quiet room separate from the
classroom. The task was introduced as a memory., game and subjects were

" ‘asked to remember the word that accompanied the ‘symbol. On study trials

the experimenter verbally described each symbol and .announced the word €hat

went with it (e.g., "An arrow with a dot goes with bhoy"). The subject was
required to repeat this aloud. On test trials the experimenteér described -

the symbol again and asked the subject to respond with the word.. If sub~
jects could not remember a response, they were encouraged to make a’ guess.
No feedback was given to the subject's response on test trials. Four
study-test phases were given to each snbject. Subjects learning rule
correspondences were given an additiohal-task after the four study-test

S

the main figures of the symbols were unrelated as were the words. fhus,

Y '.-\9 ' - 10 . ) ) 2
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. trials. A new symbol was shown and the experimenter described it and °
announced the word that went with it. Then a second symbol was shown in
which the main figure remained the same but the subscript dot changed to a
star, or vice versa, and the subject was asked to guess what the word might
be. Six different instantes were presented. .Following this last phase the
subject was asked what helped him/her make a guess on the new symbols. The
whole session lasted about 20 minutes. S .

Y

- . - - ., -

! Results

. € o
A four-way mixed analysis of variance was conducted on number of
accurate responses with Ability (Normal ~r Disabled-<Readers), Consistency -
. " (Consistent or Inconsistent correspondence set), and Typé (One-to-One or
" Rule correspondence set) as bgtwean-subject varidbles, and Txials (1
. - through 4) as a within-subject variable.” Accuracy varied significantly -
according to Consistency, E(1,64) = 18.81, p < .0001, with consistent.
corresporidences being recalled more accurately than inconsistent correspon—
dences. Accuracy improved across trials, F(3,192) = 87.49, p < .C001,
with' acecuvacy on each successive triadl significantly greater than the one
preceding it, £s(192) > 3.57; gs < .001;, These main effects, however, were
qualified by several significant interactions. S '
A significant Ability by Type interaction, F(1.64) = 4,77, p £ .033,
shown in Table 3, indicated no difference in.correct responding between
- normal and disabled-readers on one-to-one symbol-word correspondences, '
£(64) = 1.40, p = n.s., but a-major difference between the groups for
number correct on the rule symbol-word correspondences, L£(64) =-4.78,
R £ 001 with disabled readers performing significantly more poorly than
the nol:gnal readers. Normal readers performed gitnificantly better on rule
type correspondences than on one-to-one correspondences, L(64) = 2.63,
R £ .02 whereas disabled readers performed significantly worse on rule
types than on one-to-ones, £(64) = 3.54, p £ .001. This finding suggests

¢ that while disabled readers may perform:similarly to normal readers on rote

one~to-one associative learning tasks, they markedly differ on tasks which
introduce an element of complexity such as the use of a rule. In order to
rule out the ‘possibility that differences in IQ scores between disabled and

- normal readers were contributing to this finding, the, rélationship between °
accuracy and-IQ score was examined. Performance of normal.and disabled

. readers was not found to be signifjcantly correlated with IQ score in

. either. the one~to-one or the rule conditions (ps > :20). 3

: A marginally significant Ability x Consistency x Trial interaction,

E(3,192) = 2,08 p £ .105, provided limited evidence that inconsistency

¢ “effected the learning ‘of disabled readers more strongly than normal
readers. As shown in Figure 1, the mean score for the consistent sets on -

each of ‘the four trials did not differ ‘significantly between disabled and

normal readers, ts (64)- < .77, ps = n.s. For Trials 1l and 2 the mean score

'for the inconsistent.sets did not differ either, ts (64) < 1.%6, Ps = n.s.’
. However, by-Trials 3 and 4, normal‘ readers performed significantly better,

} '
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‘than disabled readers. While inconsistency appears to have been detri- . S
mental to the learning of both groups, it appears to have gffected the
disabled readers to a greater degree. v . ‘ -

© . The marginally significant ifteraction of Ability by Consistency by
Type by Trials, F(3,192) = 2.10, p £ .101, presents a clearer pattern of .
ability group learning differences under the diffexent conditions of the : o
experiment. As illustrated in Figure 2, for each trial disabled readers St
did not differ gignificantly from normal readers under-the consistent one- - V..
to-one correspondence learning condition, £s (64) < 1.29, ps = n.s.,.nor
- under the inconsistent one-to-one correspondence learning condition, s
(64) < .50, ps = n.s. A very different pattern émerged for the rule sets, - ’ T
: By Trial 4 under the consistent rule condition, normal readers Aattained a _
y - marginally significant greater score than the disabled readers, £(64) = PR
1.88, p < .10. And under the inconsistent:¥ule correspondence conditioh, T
normal readers attained a significantly ‘greater score than disabled readers
y ~on Trials 2 through 4, ts (64) > 2.17, ps < .05. An examination of perfer- - )
mances between Trial 1 and Trial 4 indicated scores of normal. readers’
increased significantly within each learning condition, ts (192) > 4.36, Lo

. <+001. However,while disabled readers' scores increased significantly ‘
between Trial 1 and Trial 4 in the one-to-one conditions and the consistent x)& . .
rule condition, ts (192) > 3.23, ps <'.01, they did not increase signifi- ° L

- cantly between Tiial 1 and Trial 4 under the inconsistent rule condition,
. £(192) = 1.62, p = n.s. ‘Furthermore, after an increase in number correct
from Trial 1 to Trial 2 under the consigtent rule condition, scores of .
disabled readers plateaued resulting in no.significant differences between . -
their scores on Trial 2, 3, or 4, £s (192) < .49, BS = n.s. T : '

. . - %
: To summarize, disabled readers' learning did not appear to differ from
that of normal readers' on the symbol-word correspondence sets which .
contained no rule relationships among the correspondences. Disabled and’ .
normal readers performed similarly well on the‘consistent oheeto-one -
correspondences and similarly poorly on the inconsistent one-to-one - :
~ correspondences. However, on sets containing rule relationships, the '*\ -
- learning of disabled reader groups differed.from that of the normal groupe. . ,
o Normal readers' scores improved across trails under the rule condition . ¢ 0
. while disabled readers’showed little improvement. In addition, limited . -
¢ support was found that the addition of inconsistency to the rule condition ﬁ »
affected performance of disabled' readers more than normal readers. ‘ o
.. G . A3 . - .
- . . . " » ’ A
L] - 7! ¢ ! ’ ‘
° Total number of correct responses was tallied for each subject in the © .
rule condition on the transfer task. A response was considered correct if .
it could be reasonably considered as an "opposite" concept from that given TR
. in the example. All but one of the disabled readsrs were able to perform .
o correct]ly on the transfer task and were able to verbalize the rule, "oppo- '
site" as were the normal.readers. (Sixteen normal readers and 11 -disabled ' .-
\readers achieved. perfect scores, 2 norpal readers and 5 disabled readers P
missed one item, 1 disabled reader-missed two items, and.l disabled reader - .
‘missed them all.) 4 e . B

-
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‘The £indings on the transfer task and dn'the request to children to
explain-how they knew what to do on the transfer task were puzzling in
*light of the results-on the learning task. Since disabled readers did not
difier from normal readera in their ability to detect the relatively simple
. tule, the performance differences under the rule conditions may have been
~ tife result of disabled readers, for reasons unknown, not hav ng engaged
- successfully in the subsequent cognitive operations necessary for utilizing

the rule to aid their learningg. = o - :
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Differences between normal and ‘dil{abled roadei'”flgroupa on a symbol-word
- correapondance learning task were observed to be apecific to the@reunce
of a rule relationhip within tho aet oﬁ paira to be learned, The results
auggest:ed that diaablod readera may have a partieular problem dealing with
" rules. The findings were supportive of the Morrison and Mania (1982),‘" |
theoretical perspective on reading disability and supported tha previous ‘
- work. by Manis (1981) which suggested that 'diaablgd'.:eadara' have a specific

',-:ieficiancy in their knowledge of complex '(ruld related) lbelli-ng-aound-' ]

correnpondencel. It was expact:ed that if disabled readers had more diffi-

able t:o succeed on a transfer task baaed on the rule or verbaliza the rule.
Becausa thia pattem did not occur, interpretation of the tranutor and
verbalization data was dif.ﬂcult. _ .
. 'rha ﬁnding that dilabled roadara learn simple om-t:o—one ulooiationa
uxeuraa ormalna,dm corruponded with pzeviouu runrch which has
indicated 0 ditferenoe bet:waen poor and average readers on paiud asgo~
‘clate laan’ning when pairs were componed of symbols or mymbol ntringa and
‘words (De ner, 1970; Firth, 1972), Additional evidence 1ndicat:1nq that
disabled r&adarn axperiénqc no g@aat dii.'tic‘ulty learning rote ailociatio-ha |

K between nyipbbls'and words !;an been foui’id byk Harrigan (1976) and Roziho

Poriteky, '&r\nd Stbtaky (19'71). In contrast, differences batween poor/diswi"

abled readers and normal readers have been found when aymbols have been .

‘paired with nonsense syllables (Otto, 1961; Tollutino, Steger, Hacding, 5
Phillige, 1975 Samuels & Arderson, 1973,

»
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Vellutina (1979) axgued that the di!ficu);tiea ‘disabled readera exper-

| ience’ asaociating symbola with nonaenae éyllablea results £fom a general B
language deﬂcit in disabled readara./ Vellutino (1979) suggested that t:his .

not:ion 1s further supported by the avidance nhowing no dif!erencea between

disabled and average readers on ndnverbal aasociahion tasks Wellutino,

- Steger, Harding, ‘& Phillips, 19’76). However, othax studies have found .

| performance differances batwean normal and diaabled readers on various .

’verbal m nonverbal taaka (Corkin, 1974; Cummingu & an, 1976; Moxr‘j,son,

Giordan:l & Nagy, 1977) Morrison,. 1970; Noelker [’ Schumsky, 1973; Wolford & -

Fowler, Note 3. - R

~ The evidence from the present study and from other ahudiediwhich have
)shown no ability differencea for the paired aasociate learning of symbols-
'_and words argueu against: a general verbal def.icit 1“11 diaablad readers. |
Rather, it suggests that disabled readers mdy aiffer £rom hormal eaﬂem’
when complex additional 1n£ormation 418 available in the learniﬁ‘g prooeas. ,
It ia suggented that the use of the "opponte" rule to aid memory ot ga:lra -
under the rule conditions required a graatar numnber of cognitive oparations -

than the memory of t:he conaistent one-to~one pairn. ;{)

Posgibly dieabled readers' problama with rulen may be more related to

~ the application of rules as a:lda to learning 1n£ormation than to a tailure'f
't:o actually acquire rules. tl‘his 1nterpretation would be consistent with .

= 'I'orgenen'a (1977) auggeation that diaablad readera are 1nact::‘.ve learners

anﬂ deficiem: in the management of;, leaming atrategiea. However,

Torgesen's view of diuablad readers as ‘inefficient learners appeara too "
' general to be a aatiaf.’actory axplmtion for all oﬁ the results. Disabled"f '

readers learned juat aa wen as normal readem on the one-to-one.

{‘;‘;‘-.
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coriaapondance sets iuggébting active 1éarn:lng'by the dilablad readers on

" these aeta. It is pquibla that tranafet and verbanntion tukl luch as
. those employed 1n'the pzasent ntudy are not good 1nd1cat:ora of learning on -
'a prior task.

The preaene resu:l.tﬁ% auggeated that dinabled uadﬁnl had p:oblama ‘

" applying the rule in the paiud auociato mtuk. not wit:h dctocting M:."” L

However, the rule employed was probably nlatively aaay. i 'me results did -
not auggeat t:hat with more ditfi.cult: rules diuabled raadu:l will not:. have -
problema with the 1nduction procesa. There 1- aome evidence in the

© literature auggeating t:hab d:laab:l.ed readers may differ fron normal readera
in the :I.evel of abatraction they employ in task aolut:lon and it thia were

the case, difﬂcult;ies with ruh 1nduction ag well as ru:l.e applicatioq,

- might occur for disabled readerl vm:h more difficult rules, Blank and ‘

Bxidger (1967) found thai: grohp diﬁarencen between poor/diubled and

| normal readers in the !ourth grade incrnaud as the enmplaxity of the § |

atimulua demanda 1ncreaaed on a temporal nquence coding task. A later

study (B:I.ank. wuder, & Bridger, -1968) !ound aimilar group diffarences o

bet:ween poor/diaabled and normal readers in the Eirst grade. alank. -
Weider, and Bridger (1968) proposed that the diaabled reader's initial
approach to any abatract task may be lesa concap’.:ual tham that of the:

'normal roader and thus might put hinvher at a constant disadvantage which
'might: be cumu:lat.ive in any task requiring abatract:ion and conceptualiza—
., tion. Raading appaarn to be juat such a tank since atimuli Tust be grouped

~+ according to common elementl which are. then ‘further grouped .and arrarmd in
) hierarchical o:der (Gibson & Levin, 19’75; Bi.nger, 1960). o
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‘Kre‘ss's {1956) iﬁv‘estigation‘of the relationship betWeen com:ept_
' formation abJ.lity and achievement in_ reading lends additional support to
Ehe notion that- disab].ed readers’may approach tasks at a less abstract,
level than normal readers. Kress matched 25 pairs of d:.sabled and normal

readers on age and IQ and compared their’ performances on several /cohcept ‘

e formatlon tasks. Disabled readers, compared to achievmg readers, lacked »
4 flexibility, hypothesis testing, a w1ll:mgness to exhaust all solutions, .
per,gistence in problem*-aol\&ng unde& changmg conditfona, ability to draw |
1nferences, ability to shift set, ability to analyze the factors present,’
adequate labels for common concepts, and adquate concepes for: dealmg v)i.th_
language. Among othef characteristics, disabled readers exhibited a ten- 4

dency to cling to prev1ously acceptable solutlons, and a dependence upon

. the physical characteristics of objects. If these Characteristics accur-
ately describe disabled readers, their failure to acguire adequate. readmg
skills would not be difficult to understand since making sense out of the
spelli.ngesound cOrrespondence'system appears to}requ‘ire'man.y o'f_-the‘se-
abilities, | | | | | | | | | 4.

‘ In éonclusion, ‘the findings offer indirect suSport' for‘Morrison and -
- *Manis's - (1982) proposal that at the heart of the disabled reader's problem‘ '
is the complex and often 1nconsistent gystem of rules to be learned and-

v

- applied in the read:.ng process. ‘Ihe differences which occurred in paired’ o

.'assotuate learning between normal and disabled readers when a rule was
‘ present suggest that observed differences in read;mg between the groups may
".'be related to the presence of conditional relations in the reading task.
Further reseatch with more difficult rules may prove fruitful in deter-

m:.ning yhether the difficulty with rules for disabled readets lies in their

7
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'acquisition or application. In addition, furthet investigation into the -

ability of disabled readers to deal with abstract concepts and int:o their
use of strategies for leaming may yield further evnience bearing on. their

. difficulties ‘in learning to read. _‘ .
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Table 1l

| Mean . 'x Grad: Reading Grade~E uiv‘a'lmt'Scon' m\inn Percentile Scure, and Su.' for
_ R st s, rach-£0 (standard deviations in parentheses)
Treatwnt o ‘ ’ , = — . ——
- Consistent One-To-(na . Inconsistent Onz-To-One . Consistent ‘Ryle Inconsistant Mule
Grogp " Hormal Bisabled “NormaT THsabled Norwal Disabled ﬁna:'l Oisabled

Bt o ot otk o R R

Age ' ‘ A3 0 ‘
67 (10.20) 1103.00 (8.72) | 95,22 (6.55) 1104,00 (9.84) | 96.78 {5.93) J106,89 (9.03) |97, 11 {8.,10)

Grade 6.17.( M) [6.02 ( .58) 6.18 ( .74)| 6.36 (1,00) 6.06\\\( .67)| 6.03( .83) | 5.63 ( .84) ] 6,38 (1.3%)

llndlncb ' g ‘ \ _ . B, .

Grade - - _ (U B ’

"Score e » . o oy | R

Reading® - N : - / | ' , Y mav

:Hﬂn- 63.56(13.10) [8.67 ("8.01) | 60.78 (10.08) | 11,00 (9.43) | 62,22(10.76) | 10.78 (7.66) { 65.89(10.66) | 5,72 (4.04)
] . . Lt * ' ’ . < 5 . ’ e

Score % SR R S | ‘ .

Sex of ] - . ' 1 . ' ‘ e

Subjects JF M &F M F <~ 6M .| W 8H‘ I GH. ' L STF 6M F M

T ;

~ %10 scores were from school ‘files and were based on Otis-Lennon Test of Mental Ability for nomkicreaders and the
full scale) for the mjority of the disabled readers (Gther 1q tasts for the disablad readers were the
: cock-Jonson, Otis-Lennon, and Lorge -Thorndike), : | _

b hndino Achievement was based on the Word Recognition subtest scors of the Woodcock Reading Mastery Test administerad
4 Dby the researcher, : - '- _, . :
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Symbol-Hord Coryoapondence Sets

" " CONSISTENT
QONE-TO-ONE
> %=, BOY

. '@, DAY

- 8, CAT

- Y, wmoruER
AN, ~ SUMMER
R, PLANT
0. wwre

- +H,, RiICH

- D, NEW
“, twor

A, BAD .

.U, SOFT

INCONSISTENT
| &, BOY™ .- T
€~y DAY
. 8. CAT
S, MOTHER
AN, SUMMER.- -
ANy PLANT .
0., whre
O, micw
;.(};:NEW"

; G, HOT
T A, BAD
A, SOFt

-
. e -3
. ) .
”- .
|mm . .
.
-

<, 2 é—-. BOY
<« GIRL < GIRL
8. caT g,/ car o
8, bpoa- 8/ MOTHER
NN\, BUMM!R - g . ‘WM!H
AN, WINTER " « WINTER
Q. ware /0. wwre
0. stack . /0, BAck
O‘. NEW .o ;/ Q.‘ NEW o
-G, o | Qy woT
A, BAD A. BAD
A, GOoOD A, GOOD
~Tablo 2 <
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. ‘ S - Reading Ability : -7
Correspondence Type Noml Rudets Disabled Readers
One-tozone  © .. N=18 22,339.98) =19 24.22 (12.60)
' Rule - . "N =18.. 25.80 (7.05) N=18 19.44 ( 9,16)
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CONSISTENT SETS

. A NORMAL READERS
\ o & DISABLED READERS

2 B

TRIALS C

INCONSISTENT SETS

- & NORMAL READERS
A DISABLED READERS

MEAN CORRECT RESPONSES




'MEAN CORRECT RESPONSES

CONSISTENT ONE-TO-ONE INCONSISTENT ous-vooa_ls

CONDITION

CONDITION ~  ~ |

i 2 3 4 1 2 3 4
TJRIALS ‘ TRIALS

' mcusmﬂ‘-:ai'r. ‘RULE
CONDITION

'CONSISTENT RULE
CONDITION .

12.0
110.0 10.0]
8.0 8.0
6.0 .0}
4.0 4.0
2.0 20}
(] S—— bed 0 . ‘
. 1 23 4 1 2 3 4
TRIALS - T—TRIALS
' kY : '\\,\
& NORMAL READERS A DISABLED READERS -
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