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Abstract T T,

This paper reports the outcomes of a correlational study that 'exﬁmined
the relationships between yisual and auditory pcrceptual skills, om the one
hand, and comprehension that 1s indepéndent of decoding, on the dther. “
Five 'sbjts of test scores--a visual perceptual test (Coloured Progressive
Matrices), an auditdry.perceptual test (Auditory Motor Ple\cement), _9
listening and reading comprehensxon test {Durrell Listening- Readmg Series),
and a ;m_gle woridecodxng test (Wd Recogmhon subte st, Dlag?’)osnc
Reading Stcalés)--were compared The resulting correlat:orut})efhuents

o showed a,;ughly s:gm.f:cant relahonshlg between v-mua.l perceptual skills
. a.nd’hstemng g.omprehensxcin, and visual pcr\.eptual skills and reading cofn-
| prehension whe‘x the effect of decoding skills was controlled. Auditory
perceptual skills were more closely related to reading comp‘rehgns)i‘on(than
to listening comprehension. It i8 suggested that although decosiing skills
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explain much of the variance in reading comprehension, visual perceptual .
] * v o

~ekilis-slse-contribute. to the explanation of this variance. o N 5
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RELATIONSHIPS BETWEEN VISUAL AND .jxum'roav .
PERCEPTUAL SKILLS AND COMPREHENSION
R INDEPENDENT OF DECODING .-

.

>

. Phyllis A, Weaver and Jerome Rosner

Umversity of Pittsburgh -
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Reading comprehens#tn, the extraction of meaning from text, appears

to be the outcome of certain underlying and interrelated component
processes. The comprehending reader must be able to decode--transform -
visual symbols into language--and must have adequate vocabulary--under-

.

s . , ;
stand the meamngs of most of the individual-words. v 2

For some time, research in reading conc‘.eqt,;ated on the decodin& T
component. In fact, in some quarters, reading comprehension was thought
to be exclusivEly a functiof of decoémg skills (Fries, 1962). This thesis )
18 not Supportabl‘e. I_'\eac_h!ers have long been puzzled by students who can ,: '
decode fiu,ently and u;xderst,and individual word meanings, but w;ho\i'annot ¢

e
c?{npreher@;y’text. Apparently, somet.hmg 1.ndependent qf these two 7

-

conﬁonent processes 1s involved.
M
. .o -

In conmdermh this phenomenon, Wiener and Cromer (1967’) and -
Cromer {1970) identified two typcsrsl poor comprehenders. "deficit poor"

and "'difference poor.’ ’ifhe former are defined by a lack of prerequisite
decdding and vo:.'abulary skills, the lafter by something else--an apparent
ma)»ihty to organize semantic and syntactic information in a meaningful ¢
way. This paper explores further the Wiener:Cromer cons.truct and

attempts to link the two types of poor comprehenders with certain specific

basic’processes--perceptual s)nlls.
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There s ample evidence to argue that certain perceptual skl

’

ls‘are
related tc the readmé process. A strong relationship has been sho:arn
between auditory p:c.ru.eptual skills and primary griade reading achievement
(}{osner, 19723, This 1s not surpr:sing since most primary grade reading
programs concentrate heavily on teaching decoding skills (Chall, 1967),

and the relationship between auditury perceptual skills and decoding 15 well
documented. D‘xﬂ'erent perceptual skills appear to be more closely ralated »
to reading comprerlxensxon indepe 1dent of decoding. Rosner (1975) suggests
that \1sua/1 perceptual skills are closely related to reading comprehension.
He speculates that the ability to recogn.ze relationships among the elements
of a spasxal):rray 18 correlated with the ability required to analyze and
organize textual information. A correlational study lends support to this

speculation (Slaughter, 1974). .

/ *
1
N The general purpose 6f this study 1s to investigate further the relation-

ships between certain perceptual skills and reading comprehension that
‘are independent of decoding. Specifically. two major questions are éxplored.

_HoWw well do visual perceptual skills and auditory perceptual skills predict

reading comprehension indgpendent of dec6ding” A related quest.xon 18 also

con$idered. How are decoding skills related to reading comprehension®

. ‘

Stapdard measures of reading comprehension require decoding, that is,
one must read passages and answer questions. Thus, if the students have

. 7
poor decoding skills, the resulting test scores will probably reflect this

inadequacy and preclude agy measurement of reading comprehension,

“ In order to obtain a purer measure of reading comprehension, it is
necessary to separate it from the effects of decoding. This can be done

by comparing measyfres of reading comprehension to measures of listening

’ e 4
comprehension. Research l}évdx,cates that comprehending a written message
A >

involves many of the samé processes as comprehending a spoken one (Car-

- P f
rotl, 1964, Hacke#t; 1968: Ruddell, 1966, Goodman, Note 1). Therefore,

- - - . - .
assuming no decm‘img‘ diffaculties; test results for reading 4nd listening

4
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comprehension, on the average, should be the same. If decoding 15 the

principal source of a comprehension problem, 1t should be reflected only

1n measures of reading <omprehension, not listening comprehension, T%‘hxs

stndy 1s based an that assumpion, . ' .
’ . .

Assuming the above, the following relationships will be investigated: °
(a’ the relationshrps between visual perct‘zptualtskﬂls and listening, an;i
reading comprehension, (b)the relationships between auditory perceptual
skilis and listening and reading comprehension, and (¢) the relationships

between decoding skills and listening and reading comprehension.

Method ,

Subjects. The subjects in this study were enrolled in a non-graded
school fo;- children with learning disabilities (Pace School, Pittsburgh, .
Pennsylvama). Based on exasting data frqm the California Achievement
Test, 33 st,udents were 1dentified with reading grade equivalent scores
between 1.0 and 3. 5‘. This range of reading scores corresponds to that -
for which the listening-reading test, described below, 1s designed. The
school's Director eliminated 8 students who were thought to be too distract-
ible for rehable testing, and the remayfing 25 students were included 1n
this study. These children ranged 1n age from 9 to 13, with a mean age of

16.8 (5 = 1.5).

Tests and procedures. Two perceptual tests--one visual, one auditory--

were used to measure the predittor variables, and a combined listening-
reading comprehension test was used to measure the criterion variables.

v 1
A word recognition test was used to measure the moderator variable.
»

l Y

The term moderator variable 18 used here to describe a secondary
predictor variable selected for study to determing 1f it affects the relation-
ship between the primary predictor variables and the criterion variables

£ &Tnckman, 1972). +, . .- NN O e .

¥ Ce
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Visual perceptual skitts were measured by the Coloured Progressive

_Matrices (CPM) test. Itas aescnbed by its auther as’a perceptual test of -

"observation and clear thinking" (Raven, 1965, p. 3. 2 Th¥ test consists

of 36 incomplete geometric patterns that range from sunpte to complex.

v

In each item, the student selects from six f\gureg the one which correctly
)

>

completes the design, A maximum score of 36 1s, posstible. The test was,

group-administered and required approximately 20 minutes.

Auditory perceptual skills were measured by the Auditory Motor Place-
ment (AMP) tests of the Perceptual Skills Curriculum (Rosner, 1973). The
auditory program nythe Curriculum consists of 33 objectives, organtzed
nto 8 levels. The levels of the program are based on the size of the phono-
logical unit of “analysts (word, syllabl.e, or single phoneme) and the com-
plexity of the umit in which the sound 1s embedded. For example, ata
mid-level, the child 1s asked tc:. "Say meat; now’say 1t again, but 'don't
say /t/" (Rosner, 1974), A maxiumum score of 3313 possible. The test
was admnistered individually and rpquired approximately 5 to 10 nrmutes

for each chiid.

Listening apd reading comprehension were r.neasured by the Durrell
Listening-Reading Series, 'Primdry Level (Durrell & Hayes, 1970). These
parallel histening and reading tests each contamn a vocabulary and sentence
comprehensxo;l subtest, Within each _subtest, the student classifies words

or sentences under one of three categories, Comprehension is assumed

-
L

The Coloured Progressive Matrices are frequently and inaccurately °
referred to as a test of general intelligence. Raven (1965) cautions against
such misuse 1in the following statement: "By 1tself, 1t 18 not a test of
‘ge¢neral intelligence, ' and 1t 18 always a mistake to describe it as such"

(p. 3). .

? E MC ", -
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1f the student correctly categorizes the words and sentences. A maximum
; .

score of 9b 15 possible for each vocabulary subtest, 40, for each sentence

comprehension subtest. Thus, a total' score of 136 1s bossxble inteach of

the listening and reading ‘omprehensvxon 'tests. The test was gro;p—

administered and required approximately 30 mx‘nutes fof each of the four

Subtesté.
-

De:odmg skills were measured by the Word Recognition subtest of
the D.agnost:. Reading Scales (Spache,fl‘?‘oh. Although the test consists
ot three graded word h;'s;, only the first two \’L'ere admimistered. The
third list was elinunated because 1t was too difficult for the students to
read. A maximum score of 30 (50 on Last 1,, 40 on Last 2) 1.;» ;‘>ossxble.
The test was administered individually and required an average of 1.5

minutes per child. - -
. )
Testing was conducted in September and early October. The CPM

and Durrell Listening-Reading Series were administered by the classroom
teachers. the AMF and word recognition tests py the principal investigator

of thi1s study.

7
Pearson product moment correlation coefficients were calculated

among the raw scores for each variable. "Student's ‘-tests’’ were then

~

carried out to determine the statistical significance of the correlation

coefficients and the differences between them.

¢ -

Results

Table 1 shows the means and standard dewviations of the nine tests

-

included 1n this study. L

Table 2 shows the intercorrelation coefficients among those ninc

tests and, where perh‘.ent, their levels of statistical significance. .

«ERIC ~ '3
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Table 1

" Means and Standard Deviations for Nine Tests

Test M Maximum Score M .
CPM ' . , 36 %32
AMP 33 26.6 .
Listening Comprehension . .
Vocabutiry ) 8484
Senteno.e .40 3712 {
- .
Total 136 12196 °
Reading Com.pmhenslon : 5
Vocabulery 96 ) §9.92 4
Sentence . ‘ 40 24.12
Total ' 136 oh
, Word Recognition 9 568 *
. )
' -
- ‘ 4 i
7 .
* ' ¢
) . [ ‘ . 6._ ' ' .
\\\‘ . R
o . .
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No'teworthy in Table 2

the CPM an\the listening corhprehension tests, r = .70, .65, ,74, as
compared to the weaker relationshi:ps between the CPM and the readmg

X

are the strong positive relationships between :

comprehension tests, r = .21, .19, . 21.

In contrast,

the listening comprehension tests, r =

RIC . -
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relaéionships between the AMP and the reading

)

o

L

very weak relationships were found between the AMP and
.14, .17, .16, as compared to the

omprehension tests, r 3

-

N . Table 2 . o |
- B \K . Correlation Matrix 4 . ;
Testd t 2 -3, 4 5 &6 -7 8 9 . o
- 1 100 37 700 657 Jatt o 19 21 16 )
2 1.00 4 A 16 45° 38* 45° 37
3 100 1 98 n 9 5 116
4 . * . 77 08 04 04 .33
5 . ' 100 07 7o .2
6 \ . 1.00 76 97 80°*
~7 ? 100 .89 ne
8 100 ¢ 82*°
9/— ) 1.00
. —
. ' ' ~
A aNum r of test . ’ -~ ’
-
1 CPM ° Reading Comprehension )
2. AMP’. 6. Vocabulsry e ., .
Listening Comprehension 7. Sentence
3 Vocabulary . 8. Totat . \ N
4  Sentence 9. Word Recognition . ! \
. 5 Total ‘ v
, ) . . Tag .
'P < 05 ’o
**p < 001 .




The correlations between the word recognition and the hstem¢ com-
prehension tests were weak and negative, r = -, lo, -. 33, . 22, ‘while: D
the correlations between word recognition and reading gompveh::nsmn were
all positive and highlv significant, # =780, #71, .82. The relationghip

L)
between the word recognition test and the AMP was ssgnificant, r =, 37! .

that between the word recognition test and the CPM was nat, ¢ = -. 16,
'
Table 3 shoW's the significance of the differences between c /la-
..
tions of the CPM and the AMF with listening and reading compr on.
+ v R
P It also pregents the differences between the correlations for histening com-
prehension and reading comprehension as predicted by either the CPM or
\ L »
the AMP, \\ i [
L4
. i
f
” )
\ Table 3
' Differences Between Correlations For the CPM gnd AMP
As Predictors of Listening and Reading Comprehertion
Predictor Variables . Criterion Variables
Listening Comprehension Reading Comprehension
[}
Total . Tota.u B (22} 4
CPM 74 ra 283 < 01
i , ) .
AMP . 16 45 - 115 ns
’ . 122 518 112 -
. 14 < 001 ns .
A
~ ‘\\
- \ T ,
-
8 R .
O N
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comprehension was hxghly sxgmfxcant t (ZZ) = 5 18, p < .Q01; the CPM
was the better predictor. In wontrast, the AMP was a better predictor of
reading ¢pmprehension than the CPM, but this difference was not statisti-

cally sxgnifxcan{, t(22) = 1,12, »

7 a
.

L/ooking at the data another waw, Table 3 shows that the CPM pre-

dicled listening comprehension sxgmfxcan better than 1t predicted read-

ing compreh'ensxon, t(22) = 2. 81.5,20 < .01, P, on the other hand,
predlcted reading ‘.omprehensmn “better thannt predicted ligtening compre-

hension, but this difference was not sxgmfxca.nt, t(22) = 1, 15,

The significance of the difference between listening comprehension -
and reading (omprehens1§>n as moderated I)y word recognition 18 noteworthy.
Word recognition test scores were much miore closely related to the read-
ing comprehenston scores, r = .82, than to listening comprehension
scores, r = -, 22, and this difference 18 highly significant, t(22) = 7. 62,

p < .001. In fact, it appears that .word recognition, for this sample of
students, e:&)lamed more of the variance in reading comprehension a;ores

than either the CPM or the AMP (see Table 3).

In summary, visual perceptual skills predicted listening comprehen-
sion significantly better than reading comprehension, while auditory per-
ceptual SklllS predicted readmg comprehension better than listening com-
prehension. The relationship between word recognition and reading com-
prehension was strong and pgsitive, whereas that between ,word recogni-
tion and listening com;rehensxon was inconsequential. Finally, word
recognition, compared to the C.PM and AMP, explained the greatest per-

. .

centage of variance 1n reading comprehension scores.

.
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The data.from thas ﬁam?le clearly show‘a close interrejationship

e ¢

.
between sertam wsual perceptual skills and listening goa{pre\uensxon. An

¢ explananon for the dxf?erence in correlations between visual pert ept.ual

skxlls and hstemng,cqmp?eh,ensxon and visual perceptual skills and read-
mg go,;ﬂprehensxo'n may be found by exa)mmng thede oding slulls of these
particular students, Recall that the children in this study had poor decod-
ing ‘skxlls. For such smdents, theu\response to a reading \_omprehen-sxon
test must also reﬂect their decodmg difficulties. On the other hand, a
fneasure of listening comprehensxon does not ;eﬂect poor decoding skills,

(It may, however, reflect poor hstemng skxlls.) Thus, a test of listening
7

comprehension may be considered a measure of comprehension that is

independent of decoding 3bility. v .

.
- i va + hd .

If the above 1s accurate, one might speculate that w;ua'l.perceptual
skills would preﬁxct both hstemng and reading ..ompzcl.cnswn eyually well .,

iOr smdonts who' have good décoding skills. An addxt'v%nal analysis of the :

' data was carned out to explore this speculation: . © )

L

A parhal correlation coefficient' was calculated between visual percep-

.

tual' skills and re'ad‘mg c’omprebenswn, holdmg word recognition (decoding) '

skills consta'nt By part:almg out the variance explamed by decoding skll,ls, .
the cortelahon coeffxc'ient mm'eased from,, 45 to . 66. Thus, the total

\, L] *
eb(Blamed wariance betwghn visual perceptual skills and listening compre-

hension is increased by approximately 12%.

o

The relationships between additory, pe'ru.eptual\ skdls and listening and ¢

reading comprehensxon were approximately th'e inverse of those between
visual perceptual skms and listening and readmg comprehensxon. That s,
auditory perceptual skills predlcted réading comprehension, which involves
degodmg, better than they predxcted hstenmg comprehension. This dxf-’

ference in &,orrelahons was expeu.ted since it has been shown that auditory

) - 3 .
“ /9
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needed. ’

petrceptual skills are closell);/related to early reading achievement (Rosner,

©

I
1974), which 1n%urn 1s pelated to decoding. \

- v

One mught question why the ditory pe'rceptual test was not a good
predictor ot listening comiprofiension in this study. The AMP test requires
listening, but does not mea';\‘xre listening skills. [t measures phonemic
anal?sxs\ﬁkxlts, tha&t 1s, the exte?t to which one can analyze spoken words
\ifo thoir séparate sounds. Thus, the AMP measures something different
from listening and would not be expec'ted to predict comprehension of

spoken messages.

-
The word, re_cogmhon test was included to explore the relationship
between dec.odm‘g skills and reading comprehension.. Word recognition
was closely related to reading comprehension, but no\t\tg\ listening com-
prehension, it explained appromn’matel)" 67% of the variance in reading com-
prehens.ion and only 5% of the variance in listening comprehengion. The
magnitude of the relat:onshlp between word recognition and reading com-
prehension supports the notion that for .poor décode'rs, 1t m'ay be impos-

sible to measure the comprehension of written ‘materials

.
\

] Many children demonstrate poor reading comprehension. Poor decod-
ing cioes not adequately explain the problems of these poor comprehenders.
There 18 now evidence to suggest that visual perceptual skills are closely
rel;ted tq‘these prét.ems and may account for variance unexplained by_*

poor decoding skills. Further 1ﬁvest1g5tioh with different samples 1s

i
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