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TONGITUDINAL XINDIERCARTEN-FINCT GRADE PERCEPTUAL STUDY

TEMI0MAL OR0DRING AND FIRLT GRADE RULING “

.The present studv attemots to exnlain certain aspects of
percentual-cogritive functioning withir the context of a develop-
mental model from the kindergarten period to the first grade. ™hre
purnose was to find out if certain xinds of bnasic percentual
skills in temporal ordering which may develon ontereretic~lly __
in the voung ~bh-1d are lively to be delayed in those who are ,
havine trouble in learnirg to read, The theory vostuloted heve
is that a general lag in nerceptual-cognitive maturation can be
reflected in the rate that baszic rkiils in temporal ordering
develop in earZy childhood amonf children who ar~ below average
in reading rcadinesc tests given at kindergarten., The lag is
clearly seen in the cricial period between zindersarten and first
gr~de, specifically in the temporal ordering of auditory and
bi-modal events. Such a lag delays fnfther development of inter-
sensory encodias necessary to relate sound with symbol, as in the
decoding of absiract =%imuli, and in the reading drocess itself,

Although stvdies have shown differencesc between normal and
retarded readers in temmoral ordering skills,., the develommental
aspect has not been investigated between gracdes or amons a “1"m-
ber of different kinds of temporal ordering skills., By commaring
several different auditory and visual onresentations of ordering .
tasks, at well as one in which intersensory encoding is requir.d,

it was hoped that various levels of perceptual achievement for

both the averacre and below-averare retvier woild emerge,
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"hree sevarate sets of tasks in femporal oriering we: e
constructed which would assess the child's nbility to rrocess
uni-2odal  information, auditory or visual, bhetween the
kindergarten and first grade reriod., The variable=z, di“ferences
in initial reading readiness skills, in modes, grades, and
rate of progress between pgrades were all ascessed, A fourth tnsk
in intersensory‘encoding, rnore comovlex than the other three, vas &
introduced at the end of the first grade, in order to assess the
extent that poor performance on this task could ‘e oredicted
by previonsly moor performance on the simpler yni-modal tasks.
Another purpose of assessing intersensory encoding in this fourth
task w:s to determine the extent that such a skill wonldl show cig-
nificant correlations with first grade reading ability.

“he first set of %usks was originally nsed by wne Soviet
neuro-psychologist, Luria, (1959, 1960, 1961) to illustrate his
hynothesis that the neurodynamics of the speech processes evolve
in hierarchical l-vels in the young child, and help to modify the
perceptual field and to guide his motor resnonse at the same
time, Iuria described nrogressive sta~es in the child's
development befnre he can coordinéfe two motor responses at once:
verbal and tactile., 7or children under five or six, or for
those with abnormal neurological development, such a dual
response is too Aifficult, possibly because of a poverty of
neural connections between the speech and motor areas of the
brain (Iuria, 1961). It should be noted that there is a basic

difference hetween the Iuria and the present experiment, namely

in the mode of presentation. Iuria used a pair of colored lirhts;
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this s+udy used lights, and also used as a renarate task a rair of
piich tones,

The second set of tasks, adapted for the present renort,
pertained to the child's acuity in deciding which of two tones
or two lirhts came first when the interstimulus interval bhecame
increasingly short. Previous research by the nresent anthor (1971)
had shown that slowumatuiing kindergartners had extreme difficulty
in identifying a pair of tones in a temporal sequence, hnwever
slowly they occurred, The research had also shown that these
same children had difficulty in identifying the temvoral order
in a bi-modal. task consisting of a light and tone. In other
words these lkindergariners could not gfrasp the order of a pair
of successive auditory stimuli, nor could they shift their
attention from a light to a tone, or vﬁce versa,

Other studies have clearly shown"that the learning-dis-~
turbed child, whether dyvslexic or aphasic, has a distinct dis-
advantage in practically all kinds of temporal ordering skills.

" Bakicer (1972) found this to be true with dyslexic children. In
a perceived order skill of two successive tones, Efron (1963},
Lowe and Campbell (1963), Holmes (1965), Rosenthal (1970), and
Schevill (1971) have all independently found that aphasic and
dysphasic subjects, both children and adults, are significantly
slower than normal subjects., Now the intent was to investigate
children's progress in such a nerceived order task (P0O) between
the kindergarten-first grade period,

The term, temporal ordering, impiies that the child is

classifying more than one stimulus in time, Both é6f the first

two tasks described above imply in their resvonse measures the
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explication of a temporal order. Now two more skills in temporal

ordering were used in the present exneriment which required in
their response measures the reconsiruction or imitation of a

given pattern (IP), and the identification of a cross-modal

equivalence (CHE) when the auditory (temporal) pattern vas

matched to a visual (spatial) one.
Previous research has already found correlations between
poor reading ability and temporal ordering skills of imitation

and cross-modal transfer., ILeene and Bakker (1969) and Schevill

(1971) each found that learning-disturbed and dyslexic subjects
make significantly more errors in a temnoral ordering imitation
task than do normal subjects. Blank, Weider and Bridcer (1962)
found that poor readers could not recall a tembporal-visual

pattern as well as normal subjects, However, in a task of

.. reproducing auditory rhythmic tapping patterns, Blank et al

found that poor readers performed as well as normal readers.

In the present authort's opinion, the imitation rhythmi¢ task in

the Blank experiment did not require verbal analysis, and could
be repeated by rote intuitively without conscious analysis. Not
80 for an earlier study by Stambak '(1961), which did show that
dyslexic children were inferior in reproducing auditory tapping
patterns. In the case of the Stambak study, the rhythmic units
were more in the nature of Morse-code froupings requiring verbal
cour*ing, ,Thus, deficienciesappear in auditory and visual recnll,
Tn cross-modal transfer tasks, Birch and Belmont (1964)

demonstrated tha’ deficient readers had difficulty in making

equivalences hetween two taps and two visual dots. Blank and




Bridger (1966) found that defective readers had difficalty in

makinz an asrociation between temporal and spatial pat‘erns

even within one modality, that is, in the transfer of a temporal
pattern oZ lights to a gspatial one of dots. Fursuing the prohl em
further, Bryden (1972) used simple Morse-code types of tapping
patterns in the auditory, visual, and combined auditorv-visual
modes, In analyzing botﬁ inter~ and intra-sensory encoding with
the consistent shift from temporal ordering to simultaneous
presentation, he found that the most complex task for poor realers
was the eross-modal shift from the auditory to visual modalities.
Thus, both the inability to use multi-modal information, and to

shift from a temvoral sequence to a spatial distribution apneared

to hinder poor readers.
The inference common to all the temporal ordering research
used in this report is that underlying speech processes (Iuria,

1961), or speech areas of the brain (Efron,1963b)," or verbal

analysis '“  (Blank et al, 1968) are actual facilitators of

PS 006519

good performance. Unfortunately this hypothesis cannot be

tested in the present experiment. What could be tested ivds the
extent that the child during the kindergarien-first grale veriod
could diseriminate successive tones, encode them, My sustained
attention to a series, and associate symbols to them which would
have meaning in a visual-spatial context. More specifié questions
pertaining to when the child first svoke, the extent of his
vocabulary, and early sentence development were not considered.

If the readiness test given at kindergarten (Metrovolitan) is

an indication of verbal competence (and many educators believe

this to be true), then we have at least one measure of the




child's verbal develooment, Xowever, since that test may be
culturally biased, and does not really measure earlyv develon-
ment of the speech processes, we really do not have a vrecise
measure of neurological development of the so-called "language areas"
of the brain. The language~b:sed criteria, such as the Metro-
rolitan and actual reaiing ability at first grade, are ends
as well as . means in the'present study, just as are the temnoral
ordering skills themselves, Unfortunately the inferences by
previous r2searchers were not tésted here that the development
and intactness of the languaze vrocesses are at the root of
temporal ordering facility. Instead the basic inference of ttis
study couid be siated as foliows: if child~en with leamming
disturbances and minor neurological dysfunctinns have simmificant
deficits in temporal oriering skills, t@en the slow learner,
presumably within the normal limits in cognitive and neurolor~ic-l
functiioning, may a2lso be lower in the continuum than the success-
ful learner from a ‘developmental point of view -in these skills. .
The hypotheses of the present study were that
1) In the kindergarten~first graie neriod children who are
8low in developing reading skills would show a lag of approxi-
mately a year when compared to successfnl readers in the Turia
dual céfegorization (DC), the perceived order (°0), and the
reproduction or imitation (IP) of »itterns wher the stimuli
wvere a pair of ligh“s, a pair of tones, or a lirht-tone combin-

ation, .
2) Differences wonld also be apparent when the auditorr and

visual sub-tasks of the DC, PO, and IP skills are compared:
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namely that 111 2 ‘24ren would ne-form the visial zifnificantly
better than the auditory sub-*tac~kgs during the sinderrarten=~firct
grade period.

3) Deficits in specific temporal ordering skills at kindergarten
would leave the slow reader with Inadequate brslic »rervearicites
for morecomplex integrative skills at first grade.such as a crosc-
modal egquivalence %osk (CMEj and actual reading abilitr.. .

METHCD

FIGURE I !

SUIMFARY OF TASKS ADMINISTERED AT KINDERGARTEN AND FIRUT GRADE

Pre=test Tasks Post=tests
(iiindergarten) Tinder~arten (end of first rrade)
2 13t grade
Metrcpolita 1. Dmal Categorization, *e Cross-modal
. Readiness Tect a) tone Equivalences
b) light . between temp-
oral 2and snratial
2. Perceivod COrder auvditory & vicnal
a) tone ) presentation,
bg 1:ght '
¢) biemnodal 2. Level of reading
. 3. Imitation of in etond~rd texts.
Patterns
a) tone
b) lizht

*

Initially 240 kindergartners from three separate schools in
- West Pittsburg, California were administered the Metropnlitan Readi-
ness Test. Form the original kindergarten sample 25 were randomly
selected above the G5th nercentile, and 25, below the 35th percentile,
The population was from a low sccio-economic segment, mixed in ethnic
and racial backrrounds, The pre-test, Metropolitan scores, was used

as the basis for dividing the subjects into two groups through-

| . out this experiment.




~A11 children were tested again at first grade in a rost
test well in the spring after they had received almost a year or
reading instruction, The rost test had two parts: a) a.cross-
modal equivalence task (CME) with the lights and tones, and
b) . a measure of the child's exact reading level. The criterion,

successful or slow readers, was derived from the combined

judgment of the classroom teacher and the slow reader's individual
tutor or reading specialist. Since all the slow learners were
reciving daily individualized instruction outside of the class-
room, it was comparatively easy to pinpoint the reading level

of each child., Successful readers were those who were in the

First grade reader or at least half-waf‘through the first primer.

Slow readers were considered those who_were just atout to begin
the first primer, or who were in the 4tb, 3rd, or 2nd pre=-primers,
or indeed who were not reading at all, These sir levels of
reading ability were correlated to the Metropolitvan Readiness
Test given at kindergarten. The correlation was .92, giving
some indication of the validity of the base-line of measurement,
successful and slow readers, for the present study.

The three sets of tempoMpl ordering tasks, DC, PO, and
IP, were given at kindergarten and again at first grade to

the same children, as well as the pre- and post-tests described ahove.

TASKS

Dual Categorization. This task, adapted from Iuria (1959, 1960,

1961) required the immediate verbal response for each successive




signal, that the child say "yves" for the "sositive" stimulus, and
"no" for the negative one, In addition, the resvonse required “he
coordination of two motor actions at once, the verbal categorization
and a tactile nressure on a telegranh key to concur with the
positive, but not negative, verbval response. Luria found that im-
mature children under f.ve or six years of age could categorize
either by a verbal or by’a tactile response, but that they had dif-
fienlty in synchronizing the two.

In the present experiment a series of 30 stimulus signals
were used, as a means of assessing the chiid's sustained attention
gpan as well 2s his perceptual-motor coordination at the beginning
of the temporal segquence., The pattern of stimulus signals.was
ags followS: + = + = =+ 4+ = 4+ = =« + 4+ = =+ 4+ = =+ + + =+ =+ +
~ + =, For the lipht task, the "4" sigpified the red lisht, and
the "=" the green light; For the tone task, et gignified the
low tone, and the "-", the high tone, One half of the sample wAs
presented with the light task first; the other half, the tone task.
The electronically-timed stimulus generator, controlled by E,
regulated the ISI between stimuli %o one second, with each stimulus
lasting for approximately 50 msec. Responses were measured accord-
ing to one- and two-dimensional categorization: one point for
each correct verbal response or a total of 30; and one point for

each tactile response, or another




total of 30, In other words, the highest score the child couid
receive would be 50 points for the 30 stimulus events.

Task 2: Terceived order of a pair of stimuli. The sceond task

dealt with the child's acuity in identifving the first of an
ordered pair of stimuli occurrine in extremely rapid succession,
Three sets of stimuli were used in this task: a nair of tones,

a pair of lights, arnd a ﬁi-modal combination of a tone and light.
In each of the three perceived ordering tasks the stimuli were
presented with lonzer interstimulus intervals (ISI) at first:
1000 msec., and then decreasing , 600, 400, 250, 175, 125, 100,
80, and 6C msec. In cases where a one-second interval between
two signals was not sufficient, the time interval between the
first and second stimulus was extended accordingly, even though
it was apparent that such a child was éssentially nerceiving

and categorizing only one cignal at a tiﬁe insiead of the first
of an ordered pair, At each interval-the pairs of stimuli were
given six times, The child!s score was his own fastest inter-
stimulus interval, based on 1007 accuracy for six trials.

Task 3: Imitation of patterns. In this task the child imitated
what he heard or saw by striking two tonebells in a certain order
or by pressing two buttons to elicit the light sequence. For the
light task the child was given an elect onic box, and he pushed
the red and green buttons in the appropciate order as he watched
the lights flash on. For the tone task, he struck his own tone

bells in response to the pattern which was electronically gener-

ated. Both the lights and tones were produced in temporal order




of apnroximately one~half second intervals for each stimulns

signdl, Every one of the 30 items counted for one point in the
scoring,

FIGURE 2
Sequences Used in Imitation of Pattern ‘aslw =

(Tone task: + = low tone; = = high tone.
( Light task: + = red light; - = green light.)

This sequence was given twice: once for tones, once for lirhts,

1) = 11) = + = 21) = = + +
2) + 12) + = + 22) = = + =
3) + 13) = + + 22) + = + +
4) - 14) + - - 24) + + - - 4+
5) ++ 15 + + + 25) 4+ 4+ = ~ 4
6) +~ 16) + = = + c26) = = = &+
7) =- 17) = + 4 - 27) = 4+ = - &
8) =+ 18) + ; + - 28) = - + = +
9) +4= 19) = = = 4+ i 29) = + + = =
v 10) --+ 2C) + + = + 30) + + + = 4

Post-tagk: Cfoss-modal eguivalence., mpig task, civen only at

the completion of the experiment, censisted of two parts: in part
-1 the stimuli were the two tones, and in part 2 the stimuli were
bi-modal, consisting of a light and the two tones. In each case
the stimulus patterns had to be matched to visuo=-spatial symbols,

Figure 2 shows the visuo patterns for part 1, in which the high

and low tones are symbolized by "up" and "dowm" windows in space.
Figure 2 itemizes the visuo patterns used to represent the low,

high tones and the light (+, 0, =). For practice the child drew
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FIGURE 3
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cards one at a time as he learned to associate each stimulus with
ité symbol., When a whole temporal pattern was given, the signals
were spaced approximately one~half second apart. Each of the
30 patterns ccunted for one point in the scoring.
Apparatus. The same apparatus was used for all of the tasks in
this experiment. It consisted of a stimulus generator which
activated a pair of lights, vertically mounted on a panel in
front of the child, and a pair of tone bells which the child
could hear but not see. The two tone bells were middle C and
nigh B4 an octave and a half above middle C. Mallets automat-
ically struck the tones in a concealed suiicase, In addition
the child had in front of him a duplicate set. of tone bells and his
own mallet, as a means of practice before the actual testing
began, and as a means of associating the auditory stimali to
specific objects. Since his tone bells differed in size and
in color, the child could associate one tone with the "big" one

+ ( the "white" one), and the other tone with the "1ittle" one
(or the black" one). All presentation was electronically monitored,

For the DC task, the child used a telegraph key for his
response for the "positive" stimuli.
RESULTS

Differences between groups at kindergarten and first grade.

Tnitial differences at kindersarten, and final differences

at first grade were found to be statistically significant in
practically all of the sub=-tasks shown in Table 1.

Insert Table 1 here
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Developmental differences between groups, grades, and modes.

71 addivion, successiul scores on the various tasks given
at kindergarten and repeated at first grade for the DC, 0, and
IP tasks were entered into three sets of multi-variate analyses
of variance, with two groups of reading readiness ability, two
grade levels, and two modes of presentation as the variables,
(The PO bi-modal task was omitted from this prarticular analysis,
sincé the intent was to compare in a symmetrical study the difference
between the auditory and visual components of each task.). Con-
sidering all variables, the successful readers were superior to the
poor readers at the .0001 level: DC, F (1,44) =2°41; P20, F (1,44)
=23 .33 and IP, F (1, 44) = 48,49, Grade differences for the
light task were signifdcant at the ,0001 level: e, F (1, 44)=3, 8T
2Q, F (1, 44) 21 435 IP, F (1, 44) =53,21, For the tone task
the grade differences were also significant at the .0001 level:
X, F (1, 44) 41.52;P0 (1, 44) =22,74; IP, F (1, 44) =46.48,
The difference between the auditory and visuwal modes of present-
ation was - also significant at the ,0001 level when the average
of both groups was taken into account: DC, F (1, 44) = 35.53;
PO, F (1, 44) = 61.60; and IP, F (1, 44) = 48.31, As Table 1
indicated, of the auditory and visual sub=-tasks (omitting for
the moment the consideration of the bi~-modal PO task), all tasks
showed significant differences between groups at kindergarten, and
all but two, at first grade. Similarly, the multi-variate analyses
showed that the difference between groups from the kindergarten
to the first grade.remained parallel, except in the two tasks,
DC,lights, and PO, tones. ( For the DC light difference: F (1,44)
= 9,02, p<.004.. For the PO tone diffcrence: T (1, 44) = 9.64,
p<, 003,
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Task correlations., Intercorrelations of kindergarten scores were made

to assess similerities among the sub-tasks. Since the group as a
whole represented a discontinuous sampling alon; the dimensions of
reading readiness ability, it was decided to measure the two groups

(high and low scores) in separate matrices, shown in Table2 , Because

no sex variables were found, the sex variable was not included in the

intercorrelations., Two striking intercorrelaition features are

found: a) the relationship among all the auditory sub-tasks (for all
aﬁbjectsl and b) particularly for the sléw group: the significant
correlation of the PO ‘tone task with®practically all the other tnsks.

Insert Table 2 here

» Another purpose of this revport was to find how underlying
deficiencies of the slow peader( or capabilities for the successful
reader), revealed at kindergarten in the DC, IO, and IP tasks, would
reflect in the more complex intersensory post-test, CME, and dlso'in
f}rst grade reading ability., For individual correlations between
the groups, and also between the CME task and first grade reading
ability in reference to the kindergarten tasks ( DC, PO, IP), the
matrices in Table % show different kiﬁds of relationships, No one

task given at kindergarten correlates significantly with both the

"CME and first grade reading for everybody. What proves to be a

significant correlation for one group may not be so for the other
group (see, for example, the bi-modal task, PO, which slow kinder-
gartners could not do at all, and therefore had difficulty with the

bi-modal aspects of the CME task; whereas this was not even a factor
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for the successful reader, who had no trouble in bi-medal transfer).
On the whole, each kindergarten score in temporal ordering (with

the exception of DC lights) correlated for the slow reacer to a
significant degree with the post-task, CME; whcreas the relation-
ship beween individual kindergarten scores and first gra.e reading
was stronger for the successful rea:er. As Table 3 indicates, the
most significant relationship common to both groups was the combined
kindergarten scores, QG, PO, and IP, which correlated beyond

the .001 level of confidence with the two post-tests, CME and

first grade lev-l of rcading ability. In addition the matrices
show that the CME task alone would be a significant factor in

assessing how the child from either group would be reading at the

end of first grade.

DISCUSSION AND CONCLUS IONS

. The present study wasdirect@d toward finding differences
in temporal ordering skills betweéﬁ/successful and slow begin-
fing readers during the crucial kindergarten-first grade period.

From a developmental viewpoint, differences emerged between proups,
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modes, and grades. While the child who is readine in the first
primer or first reader by ‘he end of the first grade can perform
temporal ordering sixills with both visual and auditory informatien,
the slow reader is able to deal only with the visuval aspects with
comparative success., This relative delay in auditory nrocessing
may be one factor which is standing in the way for developing more
complex skills in intersensory integration,

Nevertheless, the slow beginning reader in “his exveriment
shovld not be considered as being abnormal in neurological function-
ing, even though his scores on the DC, PO, and IP tasks may be as
slow as the older educationally-handicapped child with auditory
processing deficiencies (Schevill, 1971, also unpublished data by
the author). The slow reader in the present study is making orocress
from kindergarten to first grade at a comparable rate with his
avove-average peerds, and by first grade is performing some of the
visual tasks almost as well as they, What seems o be happening
tp the slow learner ic a relatively late start in developing b-sic
facility in vperceiving and classifying a succession of events,
Unfortunately, this slower start in processing perceptual infor-
mation correlates with a slower start’in learning to read.,

Another purpose of this experiment was to investigate the
extent that intercorrelations existed among the three variables,
kihdergarten pe;formance of the temporal ordering skills, and the

two post-tests, CME and first grade reading ahility, Undeniably,
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relationships exist within and among all of there variahles +hat
may have significant implications in learning., From the data i%

is possible to hypothesize how deficits in xindersarten can be
reflected in later performance of both posi-tests: CME and actual
first grade reading. For example, *he perceived order task of a
bi-modal succession of a light and tone correlated cignificantly

at kindergarten with the more complex post-tasik, CME. *hereas 1t
kindergarten the slow learner required over a minute for the
interstimulus interval in order to register whether :. ligit or
tone occurred first, he did not have a deficit in this resvect

by first grade. Nevertheless, evidence sugresis that the compara-
tive late development in the basic T0 bi-modal task alaved facility
in the more complex ti-modal CME post-tezt. Another PO taszk deficiency
at kindergarten may also have impeded the slow leather's Progress,
The PO tone task correlated significantlv with the other
temporal ordering skills, Such a éorreiation imnlies that if the
sdow learner needs a long time interval between two tones in orier
to indicate their order, then memory span (IP), facility to classify
a tone by a dual tac*tile pressure and verbal label (DC), and his
ability to translate a whole series from an auditory to visual
context (CME) also becomes influenced in task performance. Even

though each one of these skills involves a different kind of response,

bagically each one depends on the child's acuity for identifying

2 pair of auditory events in guick succ¢ession.

. How cross-modal integration relates to the reading process
is another question. Although the stimuli in the present study

were only a pair of lights and 2 pair of tomes, the CME +ask may




have reflected some of the percentual processes that are involved

in matching the spoken word to *he written symbol. Tor exanple,

the reading process is essentially a left-{o-right movement on

the printed page. TFor the child wno has not mastered such a
directional skill, the incompetencs will show un in verbal decoding
as well as in the CIE task involving abstract lights and tones.
When the reading invclves the matching of the svoken word to printed
symbols, some of the aspects of learning to associate a sound with
a visnal symbol are the same as in the CME tasi,

Farthermore, the verbal reading process re-uires the comdbin-
ation of skills found in the DC, PO, anéd IP tasks, as well as the
CME post-test, Whether the child is attending to a verbal meaning-
ful symbol or an abstract light or tone signal, he still must be
able to demonstrate flexibility of s=nsory processes to integrate
the auditory with the visual, He should be able to recall a tempnoral
series of symbols consisting of at least three components, whether
they be letters or cignals; and he should be able to register
in his mind what followed what when they occur in quick succession.
In categorizing a series of symholic letters, he must be able to
classify them by their sound and visuai representation in a temporal
and cpatidl context, In other words, proceding from the more
"complex to the simple, the underlying functions used in the CME,

IP, {0, and DC tosks can be generalized to relate to those used in
the reading process. To have a comparatively non-verbal battery of
temporal ordering skills may indeed give us a basic mezsure of

the child's perceptual-cognitive functioning underlying the reading




process itself, If some of there processes are not sufficiently
develored by first grade, then the reatling facility is algo delayved.

Or even if certain skills such as the PO tone and PO bi-modal
tasks are comnaratively easy for the slow learner by first grade,
such facility hacs developed all too recently for him, and does
not provide enough of a time lapse for the child to reap of the
benefits, so to speak., At ieast evidence suggests that the pre-
cursor of unsuccessful reading for the slow reader may be the
PO tone task; and of unsuccessful cross-modal integration, the
PO bi-modal task (both PO tasks being practically impossible for
him at kindergarten).

In sum, then, the present study gives limited evidence that
the root of the problem of poor beginning reading skills Tor the
child scoring low in standardized reading {eadiness tests may be
due to several factors. Between groups, these frctors are a)
the lag of approximately a year in the development of basic per~
csptual skills, and b) the proportionately later sta-t in acquir-
ing skills to perform the auditory sub-~tasks, Within the sl ow-
learning group one specific factor is the comparatively late start
in facility to perceive two auditory events in quick succession.
Early deficits in this task are related to poor performance in

” the other kindergarten tasks in temporal ordering, as well as more
complex integrative skills at first grade, The second .

. factor possibly éttributable to poor reading within the slow~learning

group is the the lack of fligibility in intersensory processing at

kindergarten (PO bi-modal). “Silci: a deficit at that voint in time

provides an inadequate basis for more complex intersensory decoding

to develop by first grade., It seems that early perceptual developn-

ment is a crucial factor in later intersensory intergration and reading.
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TABLE 1
COMPARISON OF GOOD AWD POOR READERS ON INDIVIDUAL TASKS

Good (high) readers: N = 21, DPoor (low) readers: K = 25

Mean a% Kindérgarten Mean at TFirst Grade

High Low t High Low t

Dual Categ~

orization,

pegfect score

= 60

a) tone 45,52 33,44 3,20%* 56,47 44,42  3.49%%

b) light 55,65 40,80 4.74*% 52,28 54,40 2.35%

Pt

Perceived
rder

perfect score
= 60 msec.'
a) tone 406 1340 -4.74%% 280 647 -2.59%

: b) light 140 295 ~3,63%% 77 152 -3 4T%*
¢) bi-modal 401 1272 =4,23%% 205 466 -2,24%

Imitation of

Pattern

‘perfect score
= 30
a) tone 15433 8.24 5.62%* 20,90 11.96 5.,95%*

b) 1light 17.61 11.44 6.23%% 23,04 15.24 5.34%*

»

Cross-modal
Eguivaience
. (post=task)

erfect score
2 30 26.47 16,12  5,71%%

* = beyond .05 1lévél of confidence; *¥* = beyond .01 level

1Lower numbers denote in the PO task a shorter interstimulus
interval between signals, therefore a better score.

pr s e e e
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TABLE 2

TRRCORRELATIONS OF THE DC, PO, AND I?
SUB-TASKS GIVEN AT KINDRRGARTEN

(High Reading Readiness Group, N = 21)

DC PO PO PO IP IP
light  tone light oni-modal tone light
DC tone O5HE = 64%XE a3 ~46%  76%%¥x  52%
DC light -.50% -.14 =30 o45% JHO¥
PO tore 27 036 = TTERX - A5
PO light .25  =,28 -.34
PO bi-modal =30 -.18
IP tone JHa¥H
(Low Reading Readiness Group, ¥ = 25)
DC PO PO PO - IP TP e
light  tone light bi-modal tone 1light .
DO tone  J69%EE  =,5OKE - 16  =.4B%  66%%% L 40%
PC 1light =.27 =29 =.23 31 .19 x
PO tone .55** .65*** _.76*** -.61***
PO light L eDTE¥  w f1¥ -36
PO bi-modal -, 58%% ., 58%%
IP tone JH9X¥
* = beyond .05 limit of confidence, ** = beyond .01 1limit

of

Note:

confidence; *¥*¥* = beyond ,001 level uf confidence

The three perceived order tasks had an inverted score

relationship, which gave a "-" sign when correlated with

eriteria having a high numerical value for a high score,




TABIE 3

CORRELAT ION MEASURES

KINDERGARTEN TASK PERFORMANCE WITH TWO TOST-TESTS: CME AND
FIRST GRADE READING ABILITY

Successful (high) group, N = 21; Slow (low) groun, N = 25,

Cross-modal equivalence 18t graie rrading

DC tone «50% 60% %% -.50% - HEXXX

DC light S TOXXE «35 -.49% -.52%

PO tone - 60%% e GTRX J58%% J52%

PO light -45%* ~o4T* «50% «36

PO bi-modal .37 -, TE¥*% o45% SO¥*

IP tone 3% 5O*¥ =s59%¥ -:36

IP light 59%¥ 4% L euTERR 33

Total kind-  ,66%%* N N NS

ergarten

EME - 5O¥%%X - H2%%*
oTHXHR

Total scores (average for both groups)

»

* = beyond .05 1limit of confidcnce, ** = beyond .01 limit of

confidence; **¥* = beyond ,001 level of confieence,

Note: The score values for first grade reading ranged from 1 to 6

and were inverted in the sense that "1" denoted a high score, and
"6" a low score, In addition to the PO values, which were also
inverted, these values produced a "-" sign when correlated with

tasks having a high numerical value for a high score.




