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of the reading achievement scores showed no significant differences before
treatment. A t-test revealed that the remedial reading group post-test scores were
significantly higher (.05 level) than those of either the control group or the perceptual
training group. An analysis of variance of the Frostig data showed no significant
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Summary:

The original purpose of this study was to investigate the effects of
perceptual training upon selected measures of reading achievement: The
subjects were 87 second grade children, of average intelligence, who had
evidenced reading difficulties in school as well as perceptual deficits.
These subjects were chosen on the basis of their performance on the
following tests: the Lorge-Thorndike Intelligence Scale, the Wechsler
Intelligence Scale for Children, the Stanford Reading Test, Word Recogni:.
tion section, and the Frostig Developmental Test of Visual Perception.
On the basis of these scores the subjects were divided into three matched
groups: 1) a group which received perceptual training for 25 minutes,
twice a week, 2) a group which received the same amount of traditional
remedial reading help, 3) a group which received no extra help.

The analysis of variance technique was applied to the reading
achievement scores. There was no significant difference found among the
means of these three groups before treatment. However, post-testing
revealed a significant difference among the means of these groups. A
t test revealed that the scores of the group which received remedial
reading were significantly higher at the .05 level than either the per-
ceptual training or the "no treatmentn control group. Furthermore, an
analysis of variance performed on the Frostig data indicated no signi-
ficant difference in visual perceptual ability among the three groups
after treatment. No distinctive patterns of WISC subtest profiles were
revealed for retarded readers at this age level.

Introduction:

One of the major problems in education is the early identification
and remediation of children with average intelligence who have serious
difficulty in learning to read. During the past ten years, the litera..
ture has increasingly reflected the concern of many professional dis-
ciplines with the identification and education of these children.
(1, 5, 6, 7, 8, 9, 10, 15, 16, 18, 19, 20, 21) When low intelligence
has been ruled out, and there is no sign of physical impairment, children
are often labeled "immature." De Hirsch (1957) gives a more precise
description of this "immaturity:" "Maturation is largely a process of
integration and differentiation. The child of six and older whose per-
ceptual, motor, visuo-motor and conceptual performance is still relatively
primitive, the child who has trouble with structuralization of behavioral
patterns is the one who is liable to run into difficulties when he is
exposed to reading, which requires the smooth interplay of many facets
of behavior."

The crucial role of perceptual deficiencies in early reading
disabilities is indicated in one estimate (19) that 95 out of 100 children
who have reading disabilities also show patterns of perceptual defects.
A recent study (4) which examined visual and auditory perception in
relation to reading found significant differences between retarded and
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average readers in the efficiency with which they utilized perceptual

inputs. The most complete recent analysis of beginning reading research

found that reading success in the primary grades is most significantly

correlated with well-developed perceptual skills (6). The same analysis
indicated that intelligence and language ability played a larger role

in reading achievement in the middle grades. Therefore, early in the

school career of children who have perceptual handicaps, intervention
should be most appropriate.

If the consequences of perceptual deficiency are so serious in the

primary grades, one may ask whether intervention is necessary with
these children, or whether maturation alone will suffice, and if inter-

vention is attempted, what type will be effective?

Research and theory have recently given some startling new answers
to the question of the importance of experience and learning vs maturam
tion, for the development of perceptual and cognitive skills. Earlier
theories based on analogies to biological maturation and the instinctual
behavior of animals, thought both perceptual and cognitive skills are
innate, unfolding processes which accompany the biological growth of

the child (14). Recent research has shown that the brain is an open
system and the codes which organize perceptual and cognitive processes
in the brain must be learned (13). Further, that unless they are
learned early in development, irreparable damage may be done (3). The
practice of perceptual enrichment of the environment of infants is only
one of the consequences of this new body of research. The child who is
perceptually immature may not develop differential perceptual skills by
maturation alone.

Many of the skills required for school achievement are learned,
and rely on perceptual ability. Waiting for a child to be "more ready"
may therefore put him at a progressive disadvantage.

A previous attempt to determine relationships between perceptual
training upon selected measures of reading achievement (Rosen, 1967)

used 637 randomly selected first grade pupils. The experimental group
received 35 hours training with the Frostig materials while 13 control
classes added comparable time to the regular reading instructional
program. Analysis of the data revealed significant differences between
the treatment groups in most of the post perceptual capabilities,
favoring the experimental group without concomitant effects on reading
criterion measures. Rosen concluded that while the total score from
the Frostig Developmental Test of Visual Perception appeared to have a
strong predictive function regarding first grade reading, the training
of visual perception sUbskills did not appear to have a significant
effect on reading ability at the end of the first grade year.

The present study differs from the previous study in that: (a) only

the children who had normal intelligence, a reading disability and a
pattern of perceptual immaturities were used and (b) the reading
criterion measure used was word recognition which concerns itself only
with the perceptual skill of reading as differentiated from comprehen-
sion or reading for meaning. While word recognition or "word calling"
is dependent primarily upon well organized intersensory connections,
comprehension includes grasping main ideas, drawing conclusions and

2



forming opinions and is influenced more by language competency, and
intelligence.

The problem of the present study is the ideniification of young
children who are not reading well and who have average conceptual
ability associated with perceptual handicaps. The effectiveness of
perceptual remedial treatment, as compared with traditional reading
readiness training, in improving word recognition skills, was the sub-
ject of this investigation. On the assumption that visual perceptual
ability is learned, rather than innate, and that, as such, can be taught,
it is hypothesized that children who receive specific training in visual
perception will show significantly higher visual perceptual scores at
the completion of training than children with similar deficits who do
not receive this training. It is further hypothesized that visual
perceptual ability is essential to early reading success and that
children with deficits in this area who received specific training in
visual perception will achieve higher word recognition scores at the
termination of training than similar groups who receive traditional
remedial reading or no treatment.

Methods:

The study consisted of four phases.

Phase I. Screening of subjects for the experimental and control
groups. All second grade children in the Glen Cove Schools constituted
the population from which the sample was drawn. All second grade
children routinely receive the Stanford Achievement Test during September
of their second grade year. The initial screening for reading skill was
made on the basis of scores on the word recognition section. All
children who scored below expectancy were subjected to further investi-
gation to determine 1) whether they were of at least average conceptual
ability and 2) whether they showed perceptual handicaps.

In order to screen out children who are below average in conceptual
ability, Lorge-Thorndike test scores were used. Children scoring below
1 S.D. from the mean of the test (of those with below mean scores on the
Reading section of the Stanford Achievement Test) were excluded from the
subjects in the study, so that all subjects in the study were of at
least average conceptual ability. Those children with poor reading skills
who had average conceptual ability were given the Frostig Test of Visual
Perception (9). This test establishes a child's level of performance
in each of five areas of visual perceptiorL The test provides age cut-

off scores in visual perception. All children in the previously selected
population, who score one year or more below age level in any or a com-
bination of the areas of visual perception, were included in the ex-
perimental and control group population. Subjects for the study were
therefore second grade children of below average reading skill who
showed at least average conceptual ability but were belaw average in
visual perceptual skills.

Phase II. Following group testing, each subject selected for the
study was seen for an individual testing session. The purpose of the
individual testing was to determine whether it would be possible-to
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differentiate pupils with reading difficulties according to subtest
patterns on the Wechsler Intelligence Scale for Children. Those
children who met the following criteria were placed in either an ex-
perimental or control group.

1. A WISC verbal score of 90 or above
2. Word recognition score 6 months below expectancy
3. Frostig score, one year below expectancy

Those subjects (87) finally selected for the study were children with
normal or corrected vision and normal hearing, as judged from school
medical records. They were drawn from a sUburban elementary school for
intellectually normal children. They were all second graders, chronolo-
gical age ranged from 64, to 8i. The population of the school was pre-
dominantly in the middle class but there are children from lower social
economic groups in attendance and they wee included in the study.

Phase III. Experimental intervention. All subjects who were
selected for the experiment were randomly assigned to either experi-
mental or control groups. There were one experimental and two control
groups. The treatment extended for twenty weeks for 25 minutes twice
a week. The experimental group received the following treatment:

Group I (Perceptual Training)

1) All subjects in the experimental group left their regular
classrooms and proceeded, as a group, into a different room with a
special teacher for 25 minutes twice weekly. This teacher provided
instruction in the following areas: visual perception (similarities
and discrimination), motor development, learning to listen, learning to
look, visual tracking, and visual memory. The materials used in this
instruction were primarily the Frostig Program for the Development of
Visual Perception (9), as well as some teacher - developed materials.
The special teacher who worked with children was the same for all groups
and was specially trained in the use of perceptual materials.

Group II (Control: Remedial Reading)

2) These children left their classrooms for a 25-minute period
twice a week. This Control Group received a traditional remedial reading
course of instruction, which stressed the more linguistic aspects of
reading skills such as phonetics, word attack skills, word analysis, and
motivation for reading by use of familiar words, etc. Instruction was
given by the same teacher as Group I.

Group III (Control: No treatment)

3) This group of children remained in their regular classroom
throughout the day. This control group permitted the comparison of the
effects of maturation alone with the two forms of intervention.

Phase IV. Post-testing. At the end of the experimental period, all
subjects in experimental and control groups received the next level of the
Stanford Reading Achievement Test. Each subject was also given the
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Gates Primary Reading Test (10). These are tests designed to check on
improvement in reading skills following the treatment. Improvement in
perceptual skills was measured by administration of the Frostig Test.
The statistical tool utilized in the analysis of the data was a 2 by 3
analysis of variance (repeated measures model) with "2" representing
pre and post scores and "3" the perceptual training, remedial reading
and control groups.

Results and findings:

To demonstrate the equivalence of treatment groups prior to train-
ing, t tests were run on the three variables, intelligence, perceptual
ability, and reading. Comparability of the groups on all three
variables was demonstrated by the fact that there were no significant
differences in the means of the groups under consideration on any of
the test scores. A summary of the data demonstrating the equivalence
of treatment groups prior to treatment may be found in Table I telaw.

Grouøs

Table I

Means and Standard Deviations Between Treatment Groups
for I.Q., P.O., and Reading Achievement Prior to Treatment

Mean
I.Q. SD

Mean
N P.Q. SD

Mean
Read A. SD

I Percep-
tual

30 103.4 8.87 28 93.4 10 29 11.8 3.0

Training

II Remedial 27 101.0 7.89 29 94.5 8 29 13.3 3.1
Reading

III Control 27 100.2 9.86 27 94.8 10 27 12.1 3.6

_
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The first hypothesis that children who receive specific training
in visual perceptual tasks will show significantly higher scores on
the Frostig Test of Visual Perception at the completion of training
than children with similar deficits who do not receive this training
was not supported by the results (see Table II belaw).

Groups

T6ble II

Means of Total Frostig Scores Pre and Post Training

N Pre Mean N Post) Mean
.

T Percep.
tual

27 47.000 29 50.000

Training

II Remedial 29 47.517 29 47.552
Reading

,,- _
III Control 27 47.778 28 47.786

Source

Analysis of Variance

Sum of Squares D.F. Mean Sq.

Col.(Groups) 28.375 2. 14.187 0.762

Raw (Pre & Post) 43.409 1: 43.409 2.332

R x C 82.971 2. 41.486 2.229

Wc 3033.914 163. 18.613

Analysis of variance (repeated measures model) where "2" is pre
and post and "3" is Perceptual Training, Remedial Reading and Control
Groups.

The F value of .762 for the main treatment effect is not significant.

The mean visual perception scores were ordered as anticipated with
regard to levels of improvement but the treatment effect was not strong
enough to cause a significant difference between the groups.
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The second hypothesis regarding the effect of visual perceptual
training on word recognition skills was also not supported. The mean
word recognttion scores for the perceptual training group was 23.8
(N =28), for the remedial reading group 27.2 (N = 29), and for the
control group 23.7 (N = 28). The data for the three groups under
consideration will be found in Table III below.

Groups

Table III

Means of Stanford I Word Recognition
Scores Pre and Post Training

N Pre Mean N (Post) Mean

I Percep-
tual

29 11.379 28 23.821

Training

II Remedial 29 13.345 29

_

27.276
Reading

III Control 27 12.148 28 23.679

Source

Analysis of Variance

Sum of Squares D.F. Mean S .

Col.(Groups) 252.391 2. 126.195 5.254**

Row (Pre & Post) 6779.547 1, 6779.547 282.239

R x C 41.641 2. 20.820 .867

WC 3938.822 164. 24.017

46* p 11> .01

Analysis of variance (repeated measures model) where "2" is pre
and post and "3" is Perceptual Training, Remedial Reading and Control
Groups.

The F ratio of 5.254 is greater than the .01 level and is there-
fore significant, indicating a main treatment effect on word recognition
skills.
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Several t tests were run between the reading achievement scores
of the groups to discover which groups were significantly different
from the others. A t test run between the word recognition scores of
the remedial reading and perceptual training groups yielded a t ratio
of 2.17 which was significant at the .05 level, showing that the word
recognition scores of the group which received the remedia reading
were significantly higher than the word recognition scores of either
of the other two groups. Tha difference between the mean word
recognition scores for the perceptual training group and the no
treatment control group was not statistically significant.

Our findings are in agreement with Silverberg (1968) who was
unable to differentiate pupils with reading difficulties according
to subtest patterns on the MISC. A summary of the subtest scaled
scores of the 144 children tested for this study ia found in Table IV
belaw.

Table IV

Information

Mean Scores on WISC

I N Mean SD

144 9.78 2.88

Comprehension 144 9.40 2.62

Arithmetic 144 10.12 2.51

Similarities 144 9.99 2.85

Vocabulary 144 9.86 3.14

!Digit Span 135 9.84 2.62

Picture Completion 143 10.34 2.77

Picture Arrangement 143 10.69 3.04

Block Design 144 10.19 2.30

Object Assembly 144 9.79 2.76

Digit Symbol I 143 11.41 2.77

Total I.Q. 143 101.21 10.70

Verbal I.Q. 144 99.38 11.84

Performance I. 143 102.97 11.48
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Conclusions:

The finding that the group of children in this study who received
visual perceptual training did not improve in this area in a signi-
ficant manner over those children who did not receive such training
is difficult to interpret. This finding is contrary to Rosen's (18)
insofar as his first grade children, who received less training than
the subjects in this study, improved in perceptual skills, as measured
by the Frostig, to a significant degree. The finding of the present
study may be an example of the critical-period effect in operation.
A highly tentative conclusion may be that children have a critical
period for the formation of visual perception skills and that during
that period a relatively small amount of effort produces major and
lasting effects. However, if that period passes without the develop-
ment of such skills, the ability of these children to learn and
respond may be drastically reduced. Bloom (2) surveyed and analyzed
hundreds of longitudinal studies of human growth in an effort to
determine when and how individual characteristics develop. He con-
cluded that the environment will have its greatest effect on a
characteristic during the period of the most rapid normal develop-
ment, while its effects will approach zero in the period of no normal
change. Developmental data on visual perceptual skill have indicated
that the most rapid and significant period for the emergence of this
skill occurs between the age of four and seven. Since the population
sample of this study was older than the sample used by Rosen it may
well be that.the children were being trained late in the critical
period. The population of this study differed in another important
variable, namely initial perceptual status. Rosen used an unselected
sample of all first grade children while one of the selection criteria
of this study was that the subjects evidence signs of perceptual
immaturities. Predictions generated by the work of Frostig (9) were
not substantiated. That is, no significant differences were found
in the visual perceptual status of disabled readers as a function of
specific training in this area. Also, as opposed to matched controls
who did not receive such training, children trained in visual per-
ceptual skills did not show a greater increase in word recognition
ability as measured in this study.

A number of factors may have contributed to the lack of support
for the experimental predictions of this study. One of the most im-
portant would seem to be the high degree of selectivity involved in
obtaining the experimental sample, since the 86 subjects used had
demonstrated reading deficits were older, and in general performed
more poorly in both perceptual and reading areas than the sample used

in other studies.

A second problem to consider is the arbitrarily set retesting
date at the end of the term, immediately after the completion of the
training. This date may have been too early to detect differential
changes in word recognition skills associated with changes in the pert

ceptual status.

Further researchers in this area should probably obtain empirical
determinations of the time limits for retesting by pilot studies.
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Another difficulty involving the retesting of subjects was that
all groups demonstrated significant improvement in perceptual skills
over time. It is impossible to determine what proportion of this
increase in visual perceptual skills was a function of actual percep-
tual improvement and what proportion vas due to the effects of practice
only. The previous research on visual perception has not concerned
itself with practice effects on Frostig performance. Therefore, it
seems advisable for any future study of visual perceptual performance
over time to include a group of subjects who are tested at Time 2 only
to give a measure of improvement associated vith time.

The low overall correlation between visual perception and reading
ability leads one to conclude that although reading disability may be
characterized by visual perceptual immaturity and hence a develop..
mental lag, this factor cannot account for the total number of children
showing reading deficit. Demographic variables such as age, socio-
economic status, and birth order should be investigated, as well as
other specific personality dimensions.

The major purpose of this study was to investigate the effects
of a specifically defined program of visual perception training on
word recognition skills of second grade disabled readers of normal
intolligence. The conclusions and inferences which are made are
limited by the design of the study, which include among other things,
the population from which the sample was drawn, the perceptual train-
ing program as defined in this study, and the testing in word recogni-
tion skills immediately after the conclusion of the perceptual train-
ing program. Thus the group that received remedial reading training
was at some slight advantage since they were being tested on a more
training-related task. Whether the perceptual training group will
make dramatic gains in the next year as a result of increased ability
to benefit from reading instruction is something that should be
investigated.

Within the various limitations of this study, the findings can
be given this interpretation. Perceptual training, as defined and
described in this report, did not seem to influence word recognition
skills for the second grade disabled readers, as measured by the instru-
ment utilized in this study. The group which received the remedial
reading instruction was significantly superior post treatment to the
other two groups in word recognition skills. It might appear that the
additional time devoted to regular reading instruction in the school
system's curriculum might be considered more important for the pupils
in this population, in this one particular reading outcome (word recog-
nition), than the time devoted to the specific types of perceptual
training activities as defined in this investigation.

It is obvious that considerable room exists for further experi-
mental study in this area. FUture investigators should systematically
vary both quantitatively and qualitatively the treatment for differently
diagnosed youngsters in terms of age, level of perceptual impairment,
and specific area of perceptual deficit. It would seem necessary to
obtain.information from research determining first what the roles of
specific perceptual capabilities are in reading growth and development,
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and the influence of training various abilities, before consider-
ation is given to the wholesale modification of curriculum.

11



References

1. Anastasi, A. Differential Psychology. 3rd ed. New York:
Macmillan, 1997-

2. Bloom, B. .Stability and phange in Human Characteristics.
New York: Wiley, 1964.

3. Bratgaard, S. O. The importance of adequate stimulation for the
chemical composition of retinal ganglion cells during early post-
natal development. Stockholmf Acta Radiol. 1952, Suppl. 96.

4. Budoff, M. and Quinlan, D. Reading progress as related to
efficiency of visual and aural learning in the primary grades.
J. Ed. Psychol., 1964, 55, 5, 247.252.

5. Cazden, C. B. Some implications of research on language develop.
ment for pre-school education. Unpublished paper prepared for
the Social Science Research Council Conference on Pre-School
Education, Chicago, 1966.

6. Chall, J. Learning to Read: the Great Debate. Final report
of the City College - Carnegie reaaIEF-study, 1965.

7. de Hirsch, K. Tests designed to discover potential reading
difficulties at the six-year-old level. Amer. J. Ortho., 1957,
27, 566.576.

8. Delacato, C. H. The Treatment and Prevention of Reading Problems.
Springfield, Ill.: Chas. C. Thomas, 1959.

9. Frostig, M. Developmental Test of Visual Perception. Palo Alto:
Consulting Psychologists Press, 1963.

10. Frostig, M. and Horne, D. The Ftostig Program for the Development
of Visual Perception Chicago: Follett, 1964.

11. Gates, A. L. Gates primary Reading Test. New York: Bureau of
Publications, Teachers College, Columbia University, 1958.

12. Gesell, A. The ontogenesis of infant behavior. In L. Carmichael
(Ed.) Manual of .Child Psychology. New York: Wiley, 1954, Ch. 6.

13. Hebb, D. O. The Organization of Behavior. New York: Wiley, 1949.

14. Hunt, J. Mc V. The psychological basis for using pre-school en-
richment as an antidote for cultural deprivation. Merrill-Palmer
Otlarterly, 1964, 10, 3.

15. Kephart, N. C. na Slow Learner in the Classroom. Columbus, Ohio:
Chas. E. Merrill, 1960.

12



References (continued)

16. Klausmeier, H, J., Check, J., and Feldhusen, J. Relationships
among physical, mental, achievement and personality measures
in children of law, average, and high intelligence at 125
months of age. Amer, III MgptAL:Egfica_s_1960, 65, 69-78.

17. Rambush, N. Learning Haw to jJearn, Rev York: Montessori
Materials Center, 1962.

18. Rosen, C. An investigation of perceptual training and reading
achievement in first grade. Amer. 12. Optometry and Archives
Amer. Academy Optometry, May 1968.

19. Silver, C. The child with a specific language disability.
Unpublished paper, 1964.

20. Silverberg, N. and Feldt, L. Intellectual and perceptual
correlates of reading disabilities. j. School Psychology,
1968, 6, 4.

21. White, M. A. and Phillips, M. Psycho-physiological predictors
of school performance using group screening techni;ues. Paper
presented at American Orthopsychiatric Association, 1964.

13


