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Poor and Normal Readers Achievement on Visual
Tasks Involving High Frequency Low Discriminability Words

Richard L. Allington
Kathléen Gormley
Sharon Truex

Abstract

Previous studies have demonstrated that the performance of
poor and normal readers does not differ significantly on various
perceptual tasks involving visual stimuli. However, the stimuli
employed has generally been novel or low frequency words. Thus,
wisual attention -to stimulus may have increased as a function of
novelty. ' This study presented subjects with high frequency, Jow
discriminability words in four conditions. It was hypothesized
that poor and normal readers would differ in the ability to read
these words presented tachistoscopically in isolation, but would
not differ in their abilities Eo match the wbrds to form, graphically
reproduce the words following a tachistoscopic presentation, or
select the appropriate word from a group of distractor words after
a fachistoscopic presentation. The hypotheses weie supported.

It was concluded that a visual perceptual deficit is unlikely a

X4

najor factor in reading disability.




In the field of reading/learning disabilities the perceptual
deficit hypothesis is widely accepted. One has only to survey the
literature, or the instructional materials in use, to ascertain the
influence that has been generated by the advocates of this propo-
sition. From the original works of Orton (1925, 1937) who proposed
that reading disabiiity could be attributed to a lack of established
hemisphe;ic dominance, to the more recent advocates (Bender, 1957;
Frostig, 1967; Anapdlle, 1967; Cruickshank, 1972) visual perceptual
problems have been tfumpeted as a primary source of difficultigs in
learning to read. Inherent in the perceptual deficit hypothesis is
the assumption that reading disability is a resulting effect of
inaccurate perception of letters and words.

Recently, however, an accumulation of research hag'indicated tha
reading disability cannot be attributed to a visual perceptual

deficiency. Some interesting research results indicate that disabled

‘readers accurately perceive letters, symbols, and words, but incor-

rectly label them because of difficulty‘in making the vgrbal associa-
tions. 1In two separate experiments, (Vellutino, Steger and Kandel,
1972; Vellutino, Smith, Steger and Kaman, 1974) employing subjects
selected from second to eighth grades, poor readers achieved a con-
giderably better performance in visﬁal recall of words presented
tachistoscopically, than they did in pronouncing those same words.
Similar results were achieved when these subjects were required to
graphically reproduce the stimuli. Of further interest in these
studies is that the poor readers generally reproduced the stimuli
correctly even though they had a large number of apparent spatial

and sequential errors in an oral reading of the stimuli (e.g. was/sa

bin/din, cob/cod, lion/loin, snug/
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In another study (Vellutino, Steger, DeSetto, and Phillips,
in press), poor and normal readers were compared on their retention
of visually presented Hebrew letters. Retention.was measured
immediately following presentation, twenty-four hours and six months
after presentation. Poor readers performed as well as normal readers
in both the short term and the long term retention suggesting that
deficiept visual memory cahnot be considered a significant factox in!
reading disability;b

In each of the Vellutino, et.al. studies, subjects were carefully
selected in that they had to achieve either a verbal or pexformance
I.Q. of 90+ as measured bf the Wechsler Intelligence Scale for
Children. Subjects were also screened for gross physical defecfs,
uncorrected auditory or visual acuity problems, severe emotional
disorder, and frequent absénce from school. Poor readers were

selected from a pool of children referred to a learning disability

center and who had received one or more years of reading remediation.

Normal readers were selected on the basis of reading tests performanc

‘and teacher judgement. The authors state this procedure was used to

maximize the probablity of using subjects sustaining a primary
reading disability. ‘

To further examine the hypothesis that a perceptual deficit is
not the major difficulty for poor readers, the study reported here
presented poor and normal third grade readers with high‘frequency lov
discriminabilify-Wogds in four varying perceptual tasks. As pointed
out earlier, Vellutino et. al. explored this hypothesis using novel
stimuli and low frequency words. C(Clinical ‘and classroom experience
with children indicates many high frequency words present difficulty

for beginning readers and poor readers. Therefore,

ro
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this hypothesis was explored using more generalizable stimuli fre-

quently encountered by all readers in the reading act.

METHOD
Subjects: The twenty four subjects selected for this study were
drawn from the third grade population of a tri-cities (Albany,
Schenectady, Troy) suburban elementary school. Subjects ranged in
age from 8.0 to 9.7 and included 10 females and 14 males. The
subjects were judged as poor readers if they scored at or below the
third stanine on the Metropolitan Achievement Test (MAT), Primary II
form F. The normal readers were selected from subjects scoring at
the sixth stanine on the same form of the MAT. The MAT was administe:
to all studenis at this grade level. The 24'§ubjects for this study
were randomly selected from the pool of all students scoring at the

above mentioned stanine levels.

. 8timuli: The stimuli employed were high frequency low discriminabili:

words. All wecrds appeared-on the Durr list of 188 most frequent
words (Durr, 1974), at or below the core first reader word list of
the Harris-Jacobson basic elementary reading vocabularies (1972y,
and on the Dolch 220 list (1936). Figure 1 lists the words used in
this study. .
Proccedure: Subjects were presented”éach of four tasks individually.
Both subject selection order and task presentation order were randoml:
assigned. The four tasks were:

Match to fﬁrﬁ (MF) - presented a target stimulus positioned to
the extreme left and separated from the 3 distractors by a single
verticle line. Subjects were directed to select the distractor item

that "looked exactly like the word in the first row." For this,

§)
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task.stimuli were printed in black primary type on white paper and
presented a single row at a time. . |

Delayed Recall (DR) =~ presented stimuli tachistoscopically by
an EDL Tach-X with presentation time of 1 second duration.

Immediately after the flash presentation subjects were directed to
select and mark the word presented from a line including 3 distractor
items. These stimuli for éelection were also printed in black primary
type on white paper..

Reproduce from memory (RM) - presented stimuli tachistoscopically
by an EDL Tach-X with a presentation time of 1 second duration.
Immediately following the flash presentation of each word, subjects
were instructed to write the word or as-much of it as they could
remember. Each subject was provided individual 4% x 4" sheets of
plain white paper on which they were to rep}oduce the stimuli.

Reading words in isolation (WI) - stimuli were again tachisto-
scopically presented by an EDL Tach-X with a presentation time of 1
second duration. Subjects were directed to read each word as
presented. ‘

For words presented tachistoscopically three separate film-
strips were prepared with the stimuli randomly ordered. The £ilmstrif
provided a black stimulus on a cleaé background when presented on a .

X4

white scxeen. !




RESULTS
It was predicted poor and normal readers would differ significantls
in their ability to read tachistoscopically presented words in isola-
tion but that. their achievement would not differ significantly on the
remaining tasks. Therefore, the means of the two groups were compared

on each task; these are represented in Figure 2.
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On the MF task the hypothesis was confirmed. Poor readers
(X = 19.92; sS.p. = .288) and normal readers (X = 20.0; S.D. = 0.0)
achievement did not differ significantly (t = -.99; df = 22; p < .01)
in the ability to visually match stimuli. This suggests that these
poor readers have developed the ability go identify and match the
necessary distinctive features, whatever they may be, for successful
completion of this task.

The analysis on the DR task again confirmed that there was no
significant difference (t = -1.191; df = 22; p <.01) between the
achievement of poor readers (X = 18.66; SD = 1.78} and normal readers
(X ='19.33; S.D. = .79). Thus reconfirming the conclusions of
Vellutino, et.al.(in prees) that feading disability cannot 5e

X4
attributed to a deficiency in visual MEemMeLy .

The results on the RM task again indicated no sighificant
difference (t = -2.13; df = 22; p ¢.01) in the performance of poor
readers (X = 16.53;.s.b. = 3.86) and normal readers (X = 19.25,

8.D. = ,75). Thus further support is given to the contention that a

perceptual deficit, per se, cannot adequately explain reading

disability.

Q 8




However, on the WI task the achievement of poor readers
(X = 14.42, SD = 2.47) and normal readers (X = 17.75, SD = 1.06)
differed significantly (£ = -4.31; 4f = 22; p<.0l). This result is
not surprising if one considers the fact that subjects were selected
on their reading ability. While the MAT does not present words
tachistoscopically nor in isolation, both tests require word identi- _
fication abilities. :

Further inspection of individual responses provided additional
data. For all subjects on three tasks; match to form, delayed recall,
and reproduce from memory, a total of 1440 responses occurred.

The error rate was phonemonally low, less than five percent. Five

words; where, than, then, went, want, accounted for sixty percent

of all errors made on these three tasks. Reveféals, a frequent
concern in the literature on reading disability, accounted for less
than one-half percent of all responses, aven when using the sum of
'whole and partial reversals. These data seem then to demonstrate the
subject's mastery of these basic visual perceptual tasks.,

On the word ideatification task five words; than, what, were,

want, of, accounted for over sixty percent of the errors of the poor

readers. Three of those same words; than, were, of, accounted for

nearly three-quarters of the errors made_by the normal readers.. The

o S
most frequent confusions made by all subjects on this 'task were where

for were(l12 of 14 incorrect responses), went for want, (9 of 13

incorrect responseS) and then for than (14 of 17 incorrect responses).
Thus, while words were selected for their frequency and low discrimin-

ability, certain pairs of the stimuli which differed only in a single

feature seemed to present the greatest difficulty in flash recognition
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DISCUSSION

The .hypotheses that poor readers sustain no visual perceptual
deficits were generated from the theoretical view, proposed by
Vellutino, et. al. These data reinforce that viewpoint as recently
summarized (Vellutino, Steger, Moyer, Harding, and Niles, 1974).
Thus, the present study was an attempt to determine if the perceptual
deficit hypothesis would be confirmed when using a set of stimuli
which frequently occur in all reading material. The stimuli employed
in previous research efforts were often unfamiliar or novel to the
subjects; therefore the absence of perceptual confusions might have
beon attributable to the uniqueness of the task.

The mquection that remained to be answered was: Do children
exhibit perceptual confusions in words often cited as high-frequency,
low discriminability and of Low meaningfulness. The present study
strongly suggests that poor readers and normal readers exhlblt 210
differences in performance on the ‘three perceptual tasks. When poor
readers were required to verbally identify these same visual stimuli
they often responded with a graphically similar word. Previously,
such errors have been interpreted as evidence of a dysfunction in
pexceptual encoding abilities/strategies of poor. readers (Qrton,
1925, 1937; Bender, 1957; Frostig, 1967; Anapolle, 1967;

Cruickshank, 1972). 7 '

The practical application of these results leads one.to
serioﬁsly questioﬁ'the validity of many commonly practiced remedial
techniques in visual perception. ‘It may be, as Vellutino, et. al.
have proposed, that the difficulty encountered by poor readers is
one of the verbal mediation/association rather than that of the

frequently cited perceptual defiecic hypothesis. Perhaps, at the

1J - .
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earliest stages of reading acquisition students who lack the necessary
perceptual skills, or at least are somewhat unskilled in applying themn
begin responding to these high frequency low discriminability words
somewhat haphazardly. 1In time the necessary perceptual skills develoj:
but the inaccurate response patterns continue, having become habituate
through practice. The students in this study seemed to have all the
necessary prerequisites for accurate identification of the selected
words and yet the difference in achievement on the word identification
task leaves little doubt of the superiority of the normal readers.
Before assuming the poor readers have an innate deficit of some sort
it is advised that further research be conducted to establish whether
effective teaching can eradicate the erroneous response patterns.
Finaliy, the poor record of visual-motor training programs

(Hammill, Goodman, Wiederholt, 1974) may be attributed not so much to

ineffective training programs as to inappropriate training programs;

the students do not need training in these skills. Tﬁe students in
our experiment were beyond the readiness stage,wﬁére much of the
research in visual perceptual processés has been conducted. However,
visual perceptual training is not uncommon in programs for the disable:
reader, regardless of age. These results should serve to cast serious
doubts on the validity of the'use of these training p;ocedures without

a thorough examination of the prerequisite abilities of the student.
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Fig. 1: The high frequency,
low discriminability words
.employed in this study.

went but

than then

when that

, what of

where saw

they there

were on

" here for ‘
was - with

want .this
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FIG.2. MEANS OF GROUPS
- ON EACH TASK.
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