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Objectives*
Rationale ¥

%hen children havq handicaps that interfere with learning, we
are often so preoccupied with their limitations that we lose sight of
, their strengths. Same skills can be developed in spite of impairments,
othiar skills develop because of impairments and'can equal and even excel
those of normal children. As Reng Dubois-has. observed, 'one of the most
important laws of biology is that the many potentials of a cell usually
became manifést only when it is compelled to use-them. The poten-
tials of 'a handicapped child may also became manifest when/disabilities
campel their use. . _ . .

One such potential, often overluwoked, is the ability to represent

throughts and feelings through visual foyms. Theie is evidence that
imagery is a basic instrument in thinking for same normal adults (Witkin).
For the child who has difficulty learmng language, ® imagery may serve to
by pass verbal weaknesses and capitalize on visual strengths. Another
such potential is the ability to generalize fram experiences, and to
transfer learning fram one situation to another.

Children who cannot learn language in the usual way are often
deficient in intellectual functioning. Their education traditionally
centers around language development. It ‘is generally assumed that the
cause of their deficiency is language retardation, bt this may be mis-
leading. Language is obviously related to thinking, but whether it is
essential is open to question. There is considerable evidence that
language and thought develop independently, and even though language
expands and facilitates thought, that high leyel thinking can and dogs
proceed without it (Piaget, Torrance, Arnheim, Furth),

There is a need to assess the intelligence of these children on
tests that are indegendent of language skille. Children who have
difficulty understanding directions or putting thoughts into words may
nevertheless have cognitive skills that escape detection on traditional
measures. Cognitive skills are usually assessed through language.
Language is often equated with intelligence and it is often assumed-
that the inarticulate child lacks intelligence.

e . ’ s
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*“opyright registration for the da‘ectivu Methods chapters of
this report has previously been obumsd Rawley A Silver, Rye, New York,
1978, in her book, mmmuﬁvzmmsxmsmm,
publishedeby University Park Press, Baltimore, Md.
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In the thinking of normal children, the function of language is

orimarily to pin down perceptions, organize experiences, ang exercise
some control over the people in their worlds. In addition, language

opens up the whole field of vicarious experience. When children cannot
obtain a desired result, they can substitute words for the unsuccessful
activity and by symbolizing, oltain it in imagination (Strauss and
Kephart).

Art symbols can tgke over some of the functions of language
symbols in the thinking@ of children deficient in language. Like lan-
guage symbols, art symbols are a way of labeling perceptions and ex-
periences., They can represent particular subjects or classes of sub-
jects. The painting of a man, for example, can represent the painter's
father, or authority figures in general, or-#1an in the abstract, or all
three, just as the word "'man' can represent each or all of these ideas,

depending on the verbal context.,

The child with inadequate language is handicapped in representing
his thoughts effectively, but even though his capacity for language may
be impaired, his capacity for symbolizing may be intact, and he may
be able to represent his thoughts nonverbally by drawing them. Al--
though abstract concepts can be represented only by symbols, they can
be represented in visual as well as verbal contexts.

It is our hypothesis that art can be the language of cognition
paralleling spoken 1anguage. Concepts that can be expressed through
words can also be expressed through art. Similarly, cognitive skills
that can be developed gnd assessed through language-orientec activi-

ties can also be developed and assessed through art activities.

The aim of this project was to evaluate a new test and to verify
an approach to teaching in which art -activities take the place of language
in receiving and expressing abstract concepts. In three previous studies,
handicapped children showed significant gains in expressing concepts as
measured by a pre-post test desigred for the studies.

. This project has built upon the earlier studies, attempting to
verify their results by using a more controlled research design, a
wider variety of settings, and a more diverse population. In addition,
it has examined the relstionship between our test inst rument and
traditional measures of intelligence and achievement.

-
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The Concepts under Consideration ’

The art procedures that were used in the project were designed
to assess and to develop in children three concepts said to be basic in
mathematics and‘reading, as well as important in everyday life. These
are first, the concept of a class of group of objects; second, concepts
of space; and third, concepts of sequential order. ;

Piaget cites three concepts found by the Bourbaki group of math-
ematicians in an attempt to isola:e the fundamental structures of
rnathematics. They found three independent structures, i.e., not
reducible to one another, from which all mathematical structures can
be generated. One structure is based on ideas of space and applies to
‘neighborhoods, borders, points of view, and frames of reference. A
second structure is based on the idea of a group and applies to numbers
and classifications. The third is based on ideas of sequential order
and applies to relationships.

Although these ideas are usually developed through language,
they can also be perceived and interpreted visually, and although they
may seem highly abstract, Piaget has found them in primitive form
in the thinking of unimpaired children as young as six or seven,

The teaching and testing procedures were based on these thres
structures as well as on observations by PPiget and Inhelder, and by
Bruner and his associates, who have traced the development of cogni-
tion through successive stages by presenting children with various
taske. Their tasks were dependént on language since these’ investiga-
tors were concerned with normal rather than handicapped children,

: but their tasks are easily adapted to art activities and thelir observa-
tions about stages of development have enabled us to compare
handicapped with normal children, . ¢

Ve

The same three structures found basic in mathematics may also
be basic in reading. They appear, in slightlydifferent form, in

=

" \‘ . . . . . .
! ® recent studies By investigators concernegd’with learning disabilities
R . who seem to be on the same trail, having come from another direction.
- One of these investigators, Bannatyne, found that children with

dyslfxia usually obtain higher scores on certain WISC subtests which,
as a group, involve manipulating objects in space without sequencing.

. : He suggested that the three subtests - Picture Completion, Block .-
Deeign, and Object Assembly » formied a special category which he.
called Spatial Akility. Bannatyne also found that dyslexic children AO
reasonably well ih three WISC S‘JEteltl of Similari:ies, Comprehension,

" and Vocabulary -{‘hh Conceptual category that in.olves ability to .

.
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manipulate spatial images conceptually. In one study involving 87
learning disabled children, ages 8 t>1l, he found that 70% had spatial
scores greater than their conceptual scores, and since the WISC Test
is standardized, only 50% of normal children would hase spatial scores
greater than their verbal conceptual scores (1971).

" Bannatyne also found that these children almost always have
lower scores on WISC subtests involving ability to sequence’(Arithmetic,
Coding, and Digit Span - his Sequencing category). He reasoned that it
would be useful to regroup the subtests into Spatial, Conceptual, and ;
Sequential categories rather than the traditional Verbal and Perform-
ance categories, and subsequent studies by other investigators have
supportad his hypothesis and confirmed his findings.

o

L]

Rugel revt’éwed 25 studies of WISC Subtest scores of disabled
eaders, reclasgifying the subtests.into Spatial, Conceptual, and
;equencing categories. He found that disabled readers scored highest
in Spatial‘ability, intermediate in Conceptual ability, and lowest in

Sequencing ability, thus supporting Bannatyne's hypothesis {1974).
Smith and his associates administered the WISC-R test to 208 ~

school-verified learning disabled children. Recategorizing the subtests ’

in the manner suggested by Bannatyne, they too found validation for

Bannatyne's arrangement. The mean Spatial BCO}‘:C obtained was . -

significantly greater than the mean Conceptual score, which, in turn,

exceeded the Sequential scores (1977, pp. 437-443). Their findings

suggest that learning disabled children are characterized by the same

pattern of abilities that Bannatyne found for children with dyslexia and

that Rugel found for disabled readers in general. |

In discussing the significance of finding that these children pos-
sess in common high visuo-spatial skills, moderate canceptual skills,
and low sé€quential skills, these investigators note that a cognitive
approach to diagnosis and rérpediation has received little attention »
compared to perceptual and psycholinguistic approaches. They spg-
gesk that the time may now be ripe for serious consideration of the.
cognitive approach. ) AR

%
A

-
The time may also be ripe for serious consideration of the role

of art in the cognitive approach. As Bannatyne observed, learning -
disabled children have intellectual abilities of a visuc-spatial nature
that are not being recognized, allowed for or trained, since the em-

_ phasis is usually on linguistic rather than visuo -spatial education.

(p. 401).
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Art procedures used in the project deal with conceptual, se-
quential and spatial skills. Drawing from imagination involves ability
to select, combine, and represent ideas in a context. Drawing from
observation involves ability to perceive and represent spatial rela-
tionships. Predictive drawing, painting, and modeling clay, all involve
ability to represent spatial concepts and to order sequentially. The
teaching procedur;‘s are designed to stimulate abstract thinking and
reasoning apd to develop readfness far mathematics and language. The
testing procedux"es ar«e{iesigned to evaluate abil‘ity to form concepts

e

The Assessment Instrument

- i

This instrument, the Silver test of Cognitive and Creative Skills,
consists of three tasks designed to assess a child's understanding of
the three basic concepts, and to provide a pre-post test for evaluatihg
the progress of individual§ or the effectiveness of programs.

Drawing from Imagination (assessing ability to associate and
represent the concept of a class) ?

The concept of a class {oMgroup of objects) involves ability to
make seleq'tions; associate them with past experiences, and combine

them into a context, such as selecting words and.combining them into
sentences, i '

Selecting and combining are the two fundamental operations
underlying verbal behavior, according to the linguist, Roman Jakobson,
and the two fundamental kinds of language disorder are linked with
verbal selection and combination. e calls receptive disorders dis-
turbange in ability to make selections; and expressive disorders,
disturbance in ability to combine parts into wholes.

Selecting and combining are nofess fundamental in the non-
verbal behavior of art activities. The painter, for example, selects
and combines colors and shapes, and if his work is figurative, he
selects and combines irnages as well.

Furthermore, selecting and combining are fundamental in
creative thinking. The creative person is often characterized as one
who makes unusual leaps in associating experiences and combining
them into ignovative forms. In other words, the ~reative person has
an unulual/capability for selecting and eorpbining, regardless of
whether expression is througﬂ language,l,Z:sual art, or other media.




Finally, selecting and combining are fundamental in emotional
adjustmeni. Impairment of concept formation is one of the main ways
in which neurological damage impinges on thinking. The effects of
maladjustment can be discovered earlier in concept formation than in
other thought processes, according to Rappoport. In verbal ex-
pression, impairment may escape detection, he notes, because verbal
conventions often survive as ''empty shells'' even when the ability to
forin concepts has become disc¢rganized.

To determine ability in this task, children are asked to select
two subjects, one from each page of stimulus drawings, and combine
them into narrative drawings of their own. T

Their responses are scored on the basis of content or meaning
(ability to select), on the basis of forre/(ability to combine), and on the
basis of creativity (ability to represent). There are also two optional
test items that are useful in certain programs: aptitude for art and
language. Scoring is on a scale of 1 to 5 points.

Drawing from Observation (assessing ability to form concepts
of space)

Concepts of space are another of the three basic structures of
mathematics cited by Piaget, and one of the three basic categories
cited by Bannatyne. In addition, skill irgdiscerning spatial relation-
ships is important in geometry and science, as well as the visual arts.

In traring’the development of concepts of space, Piaget and
Inhelder observe that young children start out regarding each object in
isolation and eventually arrive at a coordinated system embracing
objects in three directions - left-right, before-behind, and above-
below.

To determine ébility, children are asked to draw an arrangement
of four objects. Their responses are scored on a 5-point scale for
ability to perceive and represent horizontal, vertical, and depth rela-
tionships.

Prediciive Drawing (assessing ability to sequence and congerve)

The ability to make a series or sequence of objects has beeun
linked with mathematics and ability to read. Up to the age bf about
seven, children are typically unable to order systematically, according
to Piaget,

6 1




+ Like ability to order, ability to conserve is basic in logical
thinking. This ability - to recognize constancy in spite of transforma-
ticns in appearance - normally appears around the age of seven.

Piaget and Inhelder state that the first natural system of reference in-
volves horizontals and verticals, the most stable framework of every-
day experience, and that it is impartant to find out if a child can
spontaneocusly use such a system of reference (1967, p. 377). As
adults, we are so accustomed to think in terms of horizontals and
verti=als that they may seem self-evident. The child of faur or five,
- however, asked to draw trees on the outline of a mountain, draws them
s insidgﬁ‘_the outline. The child of five or six draws trees perpendicular‘
to theincline, and not until the age of eight or nine does he tend to draw
them upright. As for horizontal concepts, the four-year old scribbles
round shapes when asked to draw the way water would look in the out-
I of a bottle. In the next stage, he draws lines parallel to the base
"of ‘¢ bottie even when the bottle is tiited. Later,he draws an oblique
lin :n the tilted bottles. His lines become less oblique and more
horizontal urtil, at about the age of nine, he draws a horizontal line
immediately (Piaget and Inhelder, 1967, pp. 375-418).

) To determine ability, children are asked to draw the way a house
would look on a steep.slope, and how a tilted bottle would look half-
filled with water, '

To determine ability to sequence, children are asked to show how
a glass would look as it is gradually emptied. These responses are
also scored on a 5-point scale,

Our three Previous Studies

The teaching and testing procedures were initially developed in
a 1972-73 State Urbaa Education Project in which one teacher worked
with an experimental group of 34 children. They were a randomly
selected 50% sample of 12 classes in a sthool for language and hearing
impaired children, The remaining 34 children served as controls.
Since all classes in the school were-limited to 8 children, there were
4 children in each art class, held once a v eek for 1l weeks in the fall,
and 9 weeks in the spring. To compare handicapped with mormal chil-
dren, the tests were 2lso administered to normal childrenina
suburban public schoc] (Silver, 1973). )

In the drawing from imagination task, improvement in the
experimental group was found at the p.<{0l level in the combined abili-

ties of selecting, combining, and representing. Comparing scores of
the handicapped experimental group with the normal group (N=63), the
normal children were cuperior on the pretest but not quite significant-
ly better. On the post-test, however, the handicapped experimental
children (N¥34) were significantly superior to the normal children.

7 11




In the predictive drawing task, comparing mean scores of the
handicapped experimental children before and after the art program,
significant improvement was found at the p.<0l level. The control
group did not improve. Comparing handicapped and normal children,
the normal children had significantly higher scores on the pretest in
both horizontal and vertical orientation. After the art program, how-
ever, no significant difference was found in horizontal orientation
while in vertical orientation, the handicapped experimental children
had improved to a degree to which they were significantly superior to
the normal children.

In drawing from obserwvation, the experimental group improved
significantly at the p,{05 level. The control group did not improve.
Although the normal children had higher scores on the pretest ard the -
handicapped experimental children had higher scores on the post-test,
there was no significant difference between the groups (Silver, 1973;
1978 p. 203-225).

Although creativity and aesthetics were not among the stated ob-
jectives of the State Urban Education Pioject, it was of much concern.
Some art educators feél that using art for any purpose other than
aesthetic, will undermine art education. Some art therapists feel
that structuring art experience will inhibit spontaneity.

To determine whether aesthetic and therapeutic goals cah be
pursued concurrently, two judges, a university professor of art and a
registered art therapist, were asked to evaluate three drawings or
paintings produced by each child in the fall program experimental
group (N-18): the child's first work, his last work, and a work pro-
duced at mid-term. The fifty-four drawings or paintings were
identified only by number and shown in random order to conceal the
sequence in which they had been produced.

The judges, working independently, rated each work on a scale
of 1 to 5 points for sensitivity and skill, as well as for ability to repre-
sent objects or events at the low level of description (imitative, learned,
impersonal, scored 1 point), the moderate level of restructuring (going
beyond deacription to elaborate or edit an experience - 3 .uints), or at
the high level of transformation (beyond restructuring, highly personal,
imaginative, inventive - 5 points).

Of the 18 children, the first drawing of 9 children received the
lowest score, 1 point, while their last drawings received thé highest
score, 5 points, for being highly personal and imaginative, or highly
skillful. In skill and expressiveness combined, both judges found
improvements that were significant at the p.<0l leve! (Silver, 1978,
p. 225). ‘]

i
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Our 'second study was concerned with the question whether the
teaching and testing procedurc’s would be useful with children who had
an opposite constellation of disabilities -- visual-motor weaknesses
rather than language apdhearing impairnients, and whether the proce-
dures could be used effectively by teachers cther than the one who
developed them. Eleven graduate students, who had registered for a
course in using the art procedures, worked under supervision with 11
children, The children were not systematically selected but were
enrolled as their applications were received.

After ten one-hour art classes, the children improved signifi-
cantly in the three areas of cognition: at the p.<0l level in apility to
associate and represent concepts through drawing from imagination,
at the p.<05-level in ability to perceive and represent concepts of
spice through drawing from observation, and at the p.<0l level in
ability to sequence through ordering a matrix (Silver and Lavin,
1977).

In our third study. in the Spring semester, 1978, another group
of 11 graduate students worked under supervision with 1l children in a
suburban public school. Selected by school administrators for having
special educational needs, these children also showed significant gains
in the threc areas of cognition: at the p.<0l level in drawing from
imagination, and at the p.<U> levet 1n both predictive drawing and
drawing from observation. Thus the results reported in the previous
study were again verified.

In working with children identified by their classroom teachers
as having learning weaknesses, we occasionally found contradictory
strengths. For example, one 7 year old, said to have difficulty re-
taining information, drew a scene from a librqi-y book he had seen
weeks before. In clay, he spontaneously modeled an igloo, kayak,
polar 'bear, walrus, penguins, and dog sled pulled b, huskies. Al-
though he was among the youngest children in the art class, his scores
on the Silver Test was among the highest. :

Sirnilarly, adult stroke patients unable to talk showed unsus -
pected cognitive strengths as measured by the drawing test (Silver,
1975), )

When we compared normal with handicapped children in the 1973
study, we were surprised to find that two of the six children with the
highest scores in Drawing from Observation were handicapped. One
child, a boy of 12 with an IQ estimated at 50 had receptive and ex-
pressive language impairments. We were also surprised to find that
the six highest scorers ranged in age between the oldest and ycungest
tested (7 1/2 to 13 years).

9 13
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4 We also found a wide range in age and acade.nic ability am:)ng
‘the children with the loweat scores. Of 95 child ~n tested, 9 had low
lscores and 5 of the 9 were presumably normal,- lu Fredictive Drawing,
)18 517136 handicepped and normal children nad high scores and 8 of the

18 were handicapped.

The test has also been presented to audiences of teachers ind
. other professionals and without fail, some draw houses perpendicular
to the mountain slope or confuse spatial relationships in other tasks.

| How can these findings be explained? The obvious answer, lack
| of experience in drawing s~ems inadequate because the tasks call for
| more than art skills. It may be, instead, that some children and

1 adults have subtle cognitive dysfunctions easily overlooked because

| ur schools ernphasize verbal skills - it doesn’'t matter much if
students cannot draw.

By the same token, subtie cognitive skills may be escaping de-
tection. It may well be important to identify and evaluate strengths in
visuo-spatial thinking if the strengths can help children with language
disorders learn concepts normallv associated with language.

There is a recognized need for greater precision in identifying
abilities and disabilities in handicapped children., A survey has found
mruch confasion: New York claimed to be serving 35,093 learning
disabled children although a clear definition had not been provided,
and when local school officials were asked how they had recognized the
children and made the count, the answers were found to be varied and
confusing (N. Y. A, C. L. D. News, 15:2, Mar-Apr. 1977).

Related Studies {)j Other 'Investigators

Hayes investigated the question whether a correlation exists
between children's drawings and reading achievemznt. She adminis-
tered the Silver Test to 75 children: first, second, and third graders
from lower to middle income backgrounds, and correlated these scores
to scores on the S. R. A, Reading Form F/Primary I for second and

. third graders and the Informal Reading Inventory for first graders (1578).

Significant correlations were found between Drawing from
Imagination and reading test scores in all three grades, as indicated
in Table 1. In the Drawing from Observation and Predictive Drawing
tasks, correlations were inconsistent. In Drawing from Observation,
correl.tions were significant for the third grade only; in Predictive
Drawing, significant for the first grade only. The relationship
between drawing and reading ability was stronger for the girls than
fur the boys in the second and third ‘grades. ,

1o 4




Spearman Rank Order Correlation Coefficients for
Drawing fram Imagination and Reading Sccres

Grade N R Results
1 25 945  Statistically Significant
2 25 .657 Statistically Significant
3 25 .668 Statistically Significant
Table 2

Renk Order Correlations l:;atween the Silver Subtest Sccres
and Canadian Cognitive Abilities Test Scores

Subtest N R Results
Drewing from Imagination 25 .50 Significant at the
(concepts of cless) .01 level -
. Drawi"% fran Observation 2 .05 Not significant
I concepts of space.
Predictive Brawing < .33 Not significant

(conceptSof order)

Table 3

Test-Retest Reliability Coefficients on the Silver Test

Subtest N R Results
Drewing from Imgmat:.m 12 ,5637 sig. .05
Drewing from Observation 12 (8401 sig. .05
Ability to Represent 12 .8036 sig, .05
Spatial Concepts
S




Earlisr this year, correlations were computed between the
Silver Test and the Canadian Cognitive Avilities Test, administered

by Norma.Ott, a Resource Teacher, to 25 second grade Canadian
&

children. g

Significant correlations were found between the CCAT and
Drawing from Imagination, as indicated in Table 2. Nrn significant
correlations were found between scores on the CCAT ad scores on
the Drawing from Observation and Predictive Drawing subtests.

Moser used the Silver Test as a pre-post measure in an ex-
perimental teaching program for 38 learning disabled subjects. In-
vestigating test-setest reliability, she computed reliability coefficients
and found significant correlations at the <. 05 level in each of the sub-
tests, as indicated in Table 3 (1979).

.

‘In addition, she correlated these scores with their scores on the
WAIS, Bender, and Draw-A-Man tests with surprising results. Signi-
ficant correlations at the <. 001 level were found between each of these
tests and total scores of the Silver test, as well as with some of the
subtest scores, as indicated in Table 4. These scores were calcu-
lated at New York University by Rita Tanenbaum, “hD, who also
prepar=d and forwarded Table 4.

Objecéives of the Project A ¢

1. To Assess and Impro’Ve Significantly the Ability to Express
Concepts of Space, Order, and Class in an Experimental Group of

Handicapped Children.

3

2. To Identify Children who have Cognitive Skills Overlooked by
Traditional Measures of Cognifion and Achievement by Examining the
Relationship of the Silver Test to These Measures.

3a. To Determine Whether Improvement in Concept Formation Through

Art will Transfer to Achievement in Reading or Mathematics.

3. To Determine Whether Chifdren in a Specific Setting Make
Significantly Greater Gains than Children 1n Different Settings.




Table 4

T——

"Correlation Matrfx for Moser's PFC Students

n=38 .
( N
AN
\ }
| 1 2 3 b 5 6 T 8

 811ver (Imaglnation) (1) 1.00

»
8ilver (Observation) (2) s 7 1.00

 man
Bilver (Prgdlction) (3) 60 .22 1.00
rat "un [ X X (22}

S8ilver (Total) (4) .88 T S5 1.00

"un » " L 2 X N
Drav-A-Man (5) .75 31 60" RE 1.00

nen L X} n"e# "y
Render (6y -.59 - 17 - h2 -.50 -.37 1.00 B
Wais (Verbal) (1)  -.0b .18 -.01 .02 -.12 -.01 1.00

' nEn L X ] [ X X} "En [ X X ) L X )

Wais (Performance) (8) Lo 3T .50 .60 .60 -.ls .01 }.00
. Significant at the .05 levei. L .
**  gignificant at the .01 level. ha
8% gBignificant at the .001 levei. ~
\ 11




Method

Subjects )

‘. L

Participants were children agés 7 to 11 wﬁo had been
designated as handicapped or 25 having special educational
needs by school administrators on the basis of significant .
retardation of ‘at least one year in reading or mathematics.
They were drawn from six schools: two for handicapped children
(learning disabled, dez”) and four for normal children which
also contain children with special needs in their population.

-

Administrators in each school were asked to nominate 35
children who were either legally designated as handicapped or
at least one year below grade level in reading or mathematics.
From this pool of subjects, children were selected for parti-

jpation in the study-on the wasis of their scores on the
silver Test. '

As originally planned, only those children who received
scores of at least three-points on the, Drawing from Imagina-
tion subtest would participate. As, (it happened, however,.it
was necessary to include many childrgn with lower scores in
order to find as many as 20 childrent*in each school. The
120 children selected were randomly assigned to experimental
and.control groups, 10 children in €ach group in each school.

During the course of the project, a number of subjects
were lost. Some children- had moved or were unavailable for
posttesting, and ag&l subjects in the school for deaf children
had to be eliminated when it was discovered that 6 of the 10
children in the control group were participating in a train-
ing program based on the same Piagetian concepts that were
the focus of our study (4nis will be reported among the
results). The final number of subject totaled 84 children
in five schoole.

"
Procedures

Testing. . The signifiéance of differences in the pre and
posttest performance of experimental and control grQups was
examined using two way analyses of variance for repeated
measures. The criterion measures were the Otis Lennon Mental
Ability Test, The Metropolitan Reading Test, the Metropolitan
Arithmetic Test, and the Silver Test. »

The Otis Lennon Mental Ability Test is designed to
evaluate general intelligence. Items deal with verbal con-
ceptualization, quantitative reasoning, general infcrmation,
classification, ard ability to fellow directions. Norms were
devised from 200,Q00 pupils in 100 school systems.

-~
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The Metropolitan Test is one of the most widely
used achievement tests 'in New York State. It contains seven
subtests: Word Knowledge, Word Analy:cis, Reading, Spelling,
Ma thematics Cemputation, -Mathematic Concepts, and Mathematics
Problem Solving. Separate subtest scores in reading and math
were ushg in evaluating chiidren's performances.

The tests wére administered before and after the art
therapy program. The severity of the handicaps of some of
the children precluded the admini tration of the Otis lennon
and Metropolitan Tests (groug/}e%is which could not be given
to small groups as readily ag the Silver Test). In those
cases, the children's scores on comparable indiruments in their
school records were uysed instead. © 1 )

In additiocn, the Silver TesY¥ was administered %o other
populations by art therapists and teachers elsewhere who had
volunteered to give the test to the children ~they worked with.
This opportunity to examine the transportability and validity

_of the test arose when teachers attending a workshop in Quebec
volunteered to give it to their learning disabled pupils and
to send us the test booklets together with the childrens’
scores on intelligence or achievement tests. Other volunteers
at other conferences provided addivional opportunities to cor-
elate scores on the Silver Tlest with scores on standardized
measures such as the WISC Performance I1Q, Canadian Cognitive
Abilities Test, SRA Math Test. and Iowa Zest of Basic Skills.

To determine reliability in sccring the Silver Jest,
seven judges participated in a series of training sessions
and subsequently scored drawings by children identified only
by number. Separate reliability coefficients were computed
for each subtest. .

A series of product momen? correlations were used. to
determine the relationship of the Silver Test to these tradi-
tional tests and to the Otis Lennon and Metropolitan Tests.

The Art Therapy Program. In each school, an art therapist

worked with two’ grouyps of 5 children for approximately Lo
minutes a week for 12 weeks. The children in the control ,

graup received no special treatment. .

During the first six weeks, all-art therapists used the
same procedures, following guidelines that specified objectives,
procedures, and matarials. These guidelines are presented in
Appendix B. as tle basic 6-week program.

During the second six wefks, they adapted the procedures
to meet the needs of individual children, and were encouraged
to devise procedures of their own.

15
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The art program vas gesigned to develop ability to
form concepts of space, order, and class,. Developing
creative #%ilities and building self-confidence were also
of much concern. Emphasis was on exploratory learning
rather than instruction.

Instead of a wide variety of art techniqueg and
materials, they were limited primarily to drawing, painting,
and modeling clay. The children used only four colors of
poster paint: red, blue, yellow, and v ite, mixing them
with palette knives on paper palettes.. They also used
brushes, felt-tipped pens in various cblors, and earth

clays. -

The art therapists attended monthly supervisory meetings
to discuss procedures and examine artwork produced by the
childrer.. They also scored the test booklets. In order to
establish agreement and to determine the extent of that
agreement they attended training sessPons and reached sig-
nificant agreement in all test items at the third sessiongtakle 5)..

Pilot Studies. Three studies, exploring the testing
and therapeutic procedures in other settings,have been
initiated and are still in process:

1. A Canadian Resource Teacher is working with a ' -
learning disabled child using the same procedures used by
art therapists in the project. She is being supervised via .
correspondence and telephone. This child had a low IQ score
on the Canadian Cognitive AgilitieQ‘Test and a high score on
the Silver Drawing from Imaginatiorf subtest which showed
significant correlations at the<.01 level as'indicated on
page {4. o

2. An art teacher serving over 200 children in a public
school, has been particip%;ing in a pilot inservice training

program h

£

s

3. the procedures are being used in an experimental program for
adult stroke patients in a rehabilitation center

*

¢
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Results
- Statistical Analyses Performed by Ciaire lavin, PhD ya
Inter-rater Reliab{i;ty - ¥

In order to determine the reliability of scopes on the
,BTlver QPast, inter-rater reliability eoefficients were com-
puted, Seven judges participated’in a series of training
sessions. WSubsequently, seven judges scored the drawings ,
of six chiidren. The drawings were identified by number
rather than by name. o

.f., t 5) -
Separate reiiatility coefficients were computed for
each subtest. The results are presented in Tab5e75.

Tabledﬁ *

-& - Interrater Reliability Coefficients for Silver Drawing Test
Drawing from Imagination i
Aptitude ‘ .97
Language ,88 —
Drawing from Observation | A1
Predictive Drawing .93

~hese results indicate a high degree of inter-rater
reliability. The judges assigned similar ratings to the

drawings in all c¢ategories. //
i

Subjects

At the beginning of the study, 1.8 subjects were selected
and randomly assigned to the experimental and control groups
in six schools.

During the course of the experiment a number of subjects
were lost. All cof the subjects at St. Joseph's were eliminated
since 1t was discovered that they were participating 1in a
Piagetian training program during the duration of our study.

Some subiects either moved or were not avallable- for all cf the
testing sessions, and, tHerefore, had 1poomplete data. Additional
subjects were randomly removed to equate the number in each group
for the statistical analysis. A breakdown cf the subjects lost

is presented in Table b.
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Table 6

P

5

-\ Subiects Lost from Experimental /Control Groups
<N Experimental . Control
Absent from pre/ .
: posttest : 5 4
- Randomly removed
to eguate 1n
ko each group 4 ) 2 ’
St. Joseph's ’
School . 9 10 ’
TOTAL 18 16

The cata analyses which follow, therefore, were based upon
the scores of 84 subjects 1n five schools. P

Initial Bafferences Between Groups

The significance of initial differences between subjects
1in the experimental and control groups was examined through
the use of a series of t tests for uncorrelated means on the
following variables: 1I.Q., reading, math, and Silver Test
scores: .total score, drawing from 1imagination, drawing from
observation and predictive draw1n§ scores. The results are
presented 1n Tables 7 through/3.

Table 7

t Tests of Mean Differences 1n Pre-test I1.Q. Scores
of Experimental a8 Control Subjects .

School Exp - - Control

N Mean sD N Mean SD t
windward 9 96.20 11.79 9 95.90 7.86 .06 ns
st. Frances 9 93..00 £.01 9 89.11 10.44 .88 ns
Primrose 8 106.75 6.75 8 104.25 4.26 .88 ns
P.S. 175 '8 88.62 10.05 8 89.12 10.70 .09 ns
Trinity 8 87.12 11.49 . 85.25 18.85 .24
Total Group 42 93.84 11.70 42 >91,.84 13.68 .62 ng




Table § .

t Tests of Mean Differences 1in Pretest Reading Scores

School Fxp Control

. N+ Mean SD N Mean 3D 4 Sig
Windward* 9 3.01 1.62 9 2.40 RV 1.05 ns
St.Frances 9 698.22 43.34 9 §73.22 46. "5 1.18 ns

.. Primrose 8 591.12 8C.17 8 584.62 55.41 .18 ns

o P.S. 175 8 625,00 65,82 8 643.12 91.21 .47 ns
t Trinity 8 638.12 91.04 8 599.50 69.80 .95 ns
Total 33 639.50 78.69 33 628.58 73.28 .59 ns
o S
- ) Caszle 9
) .
_ t Test of Mean Differerces 1n Pre-test Meth Scores
School ) Exp Control Sig
N Mean SD ? Mean <D t

Windward* 9 9
St. Frances 9 654.11 103.34 9 647.66 23,75 .05 ne
Primrose 8 510.00 £6.45 8 514.75 67.47 10 ns
P.S. 175 8 574.55 138.06 8 611.12 92.8¢C .63 ns
Trinity 8 564.75 126.83 =& 47.12 118.51 .28 ns
Total 33 575,73 116,99 32 582.21 102.79 .24 ns

* Grade equivalent scores. Not included 1in total group analysis.
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TaLble 10

t Test of Mean Djfferences -.n pre-test Total Silver Scores

School Exp Contral Si1g
Mean sD A Mean SD t
Windward 26.00 .34 25.90 5.13 .03 ns
St. Frances 23.33 .83 23.44 6.76 .009 ns
Primrose 20.37 .8C 23.12 4,94 1.12 ns
pP.S. 17¢ 19.25 .13 21.25 6.18 .76 ns
Trinity. 23.00 .50 22.00 6.71 .32 ns
Total 22.58 .72 23.27 5.92 .55 ns

- Table tl

t+ Test of Mean Differences in Pretest Drawing from Imagination Scores

Ep Cantrol )
Mean SD Mean SD t Sig

wWindwarc 3.2u .78 .83 .68
St. Irances 3.0u .35 .78 g

Primrose 2.81 .57 .92 .79

Jp.S. 175 2.78 .64 .72 .74




Table 12

a.irg frem Chservetiorn Pretest Sccres

v

Control

Windvard
St. Trarces

P:‘ir'.msa

Table '

t Test of Mean Differences in Predictive Drawing Pre-test Scores
Exp
Mean Mean

2.87 3.10
2.83 2.81
2,42 1.0z 2.46
8 2.02 .88 2.5%
8 2.16 .88 8 2.32

42 2.49 1,05 u2 2.67

" None of the obtained t values presented in table 7 through 4 jwere sigrificant
&t the .05 level. The experimental and control group subjects, therefcre, were
performing on the same levels with respect to the variables under consideration priar




Ob jective #1:

The first objective of the project was to improve 31g—
nificantly the ability of experimental subjects to express "
concepts of space, order, and class, as measured by the Silver
Test of Cognitive SKkills.

The significance of differences between the pre and post-
test scores of experimental and control subjects was examined
through the use of an analysis of variance for repeated measures.

It was our hypothesés that the F ratio for main effects
wpuld.indicate a sijnificant difference between the pre and post
test scores, .and tpat the F ratio for interaction- would indi-
cate a significantly higher posttest score for the experimental
group as conpared with control subjects. All calculations were
performed on the Monroe 1860 Programmed Calculator.

The results of the analyses of variance are presented 1in
Table luu

The F ratios for differences between pre and post test
means and fdr interaction ‘'was significant at the .61 level.
Sheffe' analyses were performed to determine the source of
the significant differences. The F ratio for differences
between the pre and post test means -of the experimental group
were significant at the .01 level. No other~differences
were significant.

/

The experimental group, therefore. did significantly
improve in total drawing scores between pre and post tests.
Although the control group also improved, the difference was
not significant.

A similar procedure was performed with respect to gains
in general intelligence as measured by the Otis Lennon School
Ability Test. -The experimental groub failed tc¢ demonstrate
significantly higher posttest scores than control subjects.
The results are presented in Table 15.

™
\
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Table 14

Analyses of Variance and Scheffe' Camparisons for Total Drawing Test Scores

SS_ | df MS F 3
Source !
Tctal 7,636.47 167
Between Subijects -28,429,02 83
A (Exp-Cont) -44,897,32 1.00 {uu4,897.32
Subject within groups (S/A) 16,468.29 82 200.83 [-223.55 | 1(
Within Subjects 36,125.50 84
B (Pre/Post) 1,292.59 1.00 1,292.59 | -l0.ku | .(
AB Ly ,982,u48 1.00 |uu,982.48 |-363.42 1] .(
B x Subjects within groups SB/’A -10,149.58 82 -123.77
b}
Scheffe'r Camparisons Difference r _Sig
Experimental pre-Post £.88 8.03 .01
Control Pre-Post L,22 3,02 ng
Experimental Pre-Control Pre .83 ,11 ns
Experimental Post-Control Post 2.83 1.35 ns
25
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\.

Analysis of Variance for IQ Test Scares

*

Total

AN

Between Subjects

A (Exp~Cont)

Subject within groups (S/A)

Within Subjects

B  (Pre’/Post)

AB

B x subject within groups SBy,

N
Table 15 - N
SS df MS F s

19,727.96 131
-97,303.03 65 //»
-210,054,18 100 -210,054.18

112,751.15 64 1,761.73 | -119.23

117, 031,00 66

297.00 1.00 297.00 | -.20 ] I ne
210,120, 24 1.00 210,120.24 -144
-93,386, 24 Bl 1,459.16
3 ()




Db jective #21

The second objective of the prcject was to determine
the relationship of the Silver Test of Cognitive Skills te
traditional tests of intelligence and achievement. A scries
of product moment correlations were used for these analyses.

Relationship of thefsflver Test to Otis Lennon School Ability
Test '

To determine the degree to which the Otis Lennon and
Silver Tests measure the same cognitive skills, both instru-
ments were administered to second and third grade children
in two of the schools included in our investigation - P.S.

175 and St Frances of Rome. They were administered in a

third school, the John Paulding School in Tarrytown, N.Y. by

a volunteer, Pat Schachner, art teacher in the school. Results
are presented in Table 16. '

‘s
Table 16

———————————

Product Moment Correlations between Silver Test Scores and
Otis Lennon School Ability Scores

N oE sig

Drawing fromImagination 99 © .39 .01
Drawing from Observation 99 .05 ns
Predictive Drawing . : 99 .30 .01

there were significant relationships between two of the
subtests - Dv-wing from Imagination and Predigtive Drawing -
and the Otis Lennon scores. There was no significant relation-
ship between Drawing from Observation and the ntis Lennon
School Ability Test.

The relationship between these tests is only moderate.
The Otis Lennon is heavily weightéd with verbal items which
do not appear at all in the Silver Test. On the other hand,
the Silver Test taps the ability to sdect, combine, and rep-
resent through drawing, a skill which is not included in the
Otis Lennon Test. Both instruments assess intelléctual abil-
ity, but use different assessment techniques, and emphasize
language and visuo-spatial cognitive skills to a different
extent.




o

Kelationship of the Silver Test to WLCC Performance IQ Scores

A further investigation of the relationship between the
Silver Drawing from Imagination subtest and traditional mea-
sures of cognitive skills was conducted using stucdents from
three schools - St Joseph's School for the Deaf,: the Bucking--
ham School*, and the Mystic School*. Because of the nature
of the children's handicaps, the WISC Performance Test was
used to measure intellectual ability rather than the Otis
Lennon Schcol Ability Test. '

Product moment cdrrelations between the WISC Performance
IQ scores and the Silver Test were computed. The data are
presented in Table 17. ’
¢ a

Table 17

Product Moment Correlations Between WISC Per-
sormance 1Q Scores and the Silver Test

’ | N r sig.
Total Score 65 .29 .05
DPrewing from Imeginetion &7 .37 .01 -
Draving fror Otservaticr gL - .16 ns
Predictive Drawing €5 - .33 .01

Total Silver scores, and the subtest scores of Drawing
from Imagination and Predictive Drawing were significantly
related to WISC scores.

The relationship of WISC Performance IQ scores to the
Silver Drawing from Imagination subtest closely approximated
the relationship of the Silver Test to the Otis Lennon Test.
The Silver Test which involves the ability to select, combine,
and represent, can therefore be said to measucre aspects of
cognition which are also measured to some extent by bath the
Otis Lennon and WISC Tests.

These results lend support to our hypothesis that the
Silver Test does measure cognitive skills through the use of
drawing rather than language. 1! can, therefore, be valuable
in identifying cognitive skills in children with. known language
deficiencies such as the deaf, language impaired, learning dis-
abled, and disadvantaged. These results also explain why we
have found unexpected cognitive strengths in some of these
children when using the Silver Test - strengths which do not
appear on other tests.

¥[isa lrving Halprin was volunteer at Buckingham School;
Jan Bell at Mystic School .

32
26

—_




.

Relationship of the Silver Test to the Metropoliitan
Achievement Test
A

We also explored the possibility that training can
lead to an improvement in reading or math. It is our
hypothesis that some of the cognitive skills required for
reading and math are'also involved in the dxawing tasks
included on the Silver Test. If this hypothesis is true,
there should be a positive relationship between scores on
the Silver lest and those 'on tests of reading and math.
However, since the language component on the achievement
tests is much heavier than on the Silver Test, the rela-
tionship should not be extremely high. This is, in effect,
xihat we have found.

Product moment correlations were computed between
scores on the Silver Test and the Metropolitan Achievement
Test in Reading for 79 children in two schools involved in
the present study. The results are presented in the table
below. ‘

Table 18

Product Moment Correlations between
MAT and Silver Test

Total Score
Imagination
Observation
Preciction

There was a significant relationship between the MAT
Reading scores and the total'Silver test score as well as
two of the three subtests - Drawing from Imagination ani
Predictive Drawing.

The §esu1ts parallel those reported in the previous

section.¥ There are moderate significant correlations between
scores an the Drawing from Imagination and Predictive Draw-
ing subtests and math and reading achievement tests. The
total Silver tsst score is also significantly irelated to
reading ‘achievement scores, but not to math scores.

A
i
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Relationship of the Silver Test to 3kA Math Achievement Scores

K Product moment Gorrelations were also computed for scores
| on the Silver *est and the SRA Math Achivement Test. The
e results are presented in Table 19,

Table 19

Product Moment Correlétions be tween
the Silver Test and the SRA Math Test

N r Sig.
Total ) ) Y ns
Drawing from Imagin: lon 05 .37 .01
Drawing .from Observation ns -.15 ns
Predictive Drawing 65 .36 .01

There was no significant relationship between the total
score on the Silver Test and the SRA Math scores, or be tween
Drawing from Observation and the Math scores. There were
significant relationships, however, between Drawing from P
Imagination and Predictive Drawing with tHe Math scores.

Relationship of the Silver Test to Iowa Tests of Basic Skills

Product moment correlations were also computed for
scores on the Silver Test and the Iowa Test of Basic Skills
composite and math scores. The results are present in the
Table below.

Table 20

-

Product Moment Correlations between tne
Silver Test. and the Iowa Test of Basic Skills

N Towa Math Sig, Carposite Sig.

Total Score ' 20 .73 01 .76 01
~ Imaginaticn 20 .46 .05 L .05
Cbservation . 20 .Y .0t .55 .01
Prediction .20 .16 ns ns Al rs ns

There were significant ccrrelaticns between the total Silver Test,
and two of the three subtests with scéres an the Jowa Test of Basic
Skills.

ERIC ) 28 34




Qbjective #3

A. The third objective of the project was to determine
whether improvement in concept formation would transfer to
achievement in reading and math. Two analyses of variance
for repeated measures were used for the purpose, with the
MAT,reading and math scores serving as the criterion meas-
ure. The results are presented in Tables 21 and <2,

The F ratio for the differences between pre and post-
test scores failed to reach the .05 level of significance.
The experimental subjects failed to score significantly
higher in the Sath and reading posttests as compared to .

control subjects. . ‘\

30
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Table 21

Analyses of variance-for MAT Reading Scores

ss a M E
Source
Total 7u4,603.06 131
Between Subjects -5,772,916.93 65
A (Exp~Cont) -10,607,762.54 | 1.00 110,607,762, 54
Subject within groups (S/A) 4,834 ,845,60 6L 75,54l ,46 |~140.41
“ Within Subjects 6,517,519.99 66
B (Pre/Post) 5,655.27 1.00 5,655.27| -.08
AB 10,611,822.09 1.06  10,611,822.09 | -165.64
. . SB
B x Subject within groups “"/p -4,099,957. 36 6U 64 ,061.83
Iz?‘
36




Table 22

Analyses of Variance for MAT Arithmetic Scores

‘ : s _af s F
¢
L Y
Source
, Total 1,534,756.33 131
Between Subjects
-5,119,551.,66 65
A (Exp-Cont) ‘ -9,934,548,60 1.00 -9,934,548.60
Subject within groups (S/A) 4,814,996,95 Bl 75,234,32  |-132.04
ot
Within Subjects 6,654,307,99 66
v ;
B (Pre/Post) 20,725.12 1 20,725.12 | -.40
A3 9,941,915.03 | 9,941,915.03 |-192.32¢
SB
B x subject within groups  / A -3,308,332.15 64 -51,692.68
R3]
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Objective #3

B. The final objective of the study was to determine
whether children -an a specific setting made significantly
greater gains than children i1n diafferent settings.

A school by scheool analysis was conducted for each
variable. The results using series of t tests are presented
in Tables 23 through 29.

Table23

‘

t Tests of Mean Differences in Post-test 1.Q. Scores
of Experimental and Control Subjects

School Exp Control. Sig
N Mean SD N Mean SD t

St. Frances 9 100.11 6.43 9 94.55 10.54 1.34 ns

Primrose 8 34.25 11.08 8 94.12 12.50 .02 ns

P.S. 175 8 91.37 11.17 8+ 101.75 15.16 1.55 ns

Trinity 8 97.00 7.83 8 93.25 17.60 .55 ns

Total 33 95.81 9.43 33 95.87 13.84 .02 ns

s .
In three of the schools, there was virtually no"differ-
ence in scores, while in a fourth, the experimental group
seemed to perform better and in the fifth, the control group
seemed to perform better. These differences, however, were
nut statistically significant. . '

A school by school analysls was adso conducted to deter-
mine whether subiects in any one school performed signifi-
cantly better in reading than subjects in any other school.
The results are presented in Table 24.
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_ Table 24

t Tests of Mean Differences in Post-test Reading Scores

School Exp Control Si1g
i N Mean SD N Mean SD t
Windward* 9 4.19 2.56 9 3.92 1.24 .29 ns
St. Frances 9 702.11 72.72 9 669.33 63.06 1.02 ns
Primrose 8 591.10 66.66 9 620.12 34.34 1.09 ns
P.S§. 175 8 655.25 49.18 9 674.25 65.04 .65 ns
Trinity 8 648.25 91.26 9 591.62 85.61 1.27 ns
Total 33 650.75 79.28 33 639.75 70.72 .59 ns

*Gross Equivalent SAT scores not included 1in the total -~

In three of the schools, the experimental group scored
slightly higher than the control wh:le 1in the other two
schools, the reverse was true. None of the differences were
statistically significant.

A similar school by school analys s was also conducted
for the math scores. The results are pra2sented 1in Table 25 .

Table 25

t Tests of Mean Differences 1n PFost-test MathAScores

School Exp Sig
N Mean SD N Mean SD t

St. Frances 9 659.11 108.87 9 683.66 112.52 .47 ns

Primrose 8 528.12 73.68 8 549,25 58.85 .63 ns

P.S. 175 8 596.62 116.03 8 624.12 98,72 .51 nms

Trinity 8 578.25 112.03 8 574.25 103.59 .07 ns

Total 33 592.60 110.36 33 610.12 105.92 .65 ns

The subjects 1n the control grovp tended to score slig
ly higher then those 1n the experimental group. Since their
initial scores were also slightly, although not significantly
higher no change 1n relative performance can be noted.

A detailed analysis of the scores of subjects in all
five schools or the Silver Test was performed for total, and
subtest scores. The results are presented in Tables 26
through 29 .




__Table 2€.

t Tests of Mean Differences in Post-test Total Silver

Scores .
School Exp Control S1qg

N Mean SD N Mean SD t

Windward 9 29.70 6.97 9 27.130 7.19 .75 ns
St.Frances 9 33.77 3.27 9 27.22 6.35 2.75 .05
Pr:1 rose 8  26.62 5.06 8 26.62 5.18 .00 ns
P.S. 175 8 24.87 3.83 8 27.87 9.84 .80 ns
Trinity 8 30.62 5.70 8 28.137 7.68 .66 ns
Total 42 29.25 5.86 2 27.46 7.04 1.28 ns

Table 27

+

Tests of Mean Differences .:n Drawing

post-test Scores

from Imagination

School

windwar
St.Fran
Primros
P.s. 17
Trinity
Tctal

d 9
ces Q
e 8
5 8
8
42

Exp
Mean
3.44
.17
.38
.87
.92
.30

(PSRN O I 6 R VS RN US

SD
.69
.41
.65
.42

1.43
.83

N DO O O Z

Mean
.ql
.2
.17
.95
.18
.08

IENY SR W N

Control
SD t
1.15 1.2
.64 2.16
.53 .71
.85 .22
1.11 .40
.86 1.12

S19

ns

.05

ns
ns
ns
ns

Table <73

IS
h-2

Tests of Mean Differences 1n Drawing from Observation

Post-test Scores

School

windward

St.Fran
Primros
P.S. 17
Trinity
Total

ces
e
5

NOOMOOUOZ

Exr,
Mean
2.90
4.06
2.07
2.96
4.20
31.24

sD
1.25
1.45
.98
.89
.59
1.31

Mean

.92
.33
.55
.06
.81

W

Control
SD t
1.87 .36
1.67 1.54
.79 .58
1.21 .77
.56 3.93
1.25 1.54

5 O

ns
ns
ns
ns
.01
ns

P N




’ Table ¢9

-

t Tests of Mean Differences Predictive Drawing Post-
test Scores '

School Exp Contrel Sig
Mean SD Mean sD t

3.48 1.13 C 2.93 .79 1.25 ns
3.36 .64 2.81 .75 1.67 ns
3.31 .38 3.17 .72 .47 ns
2.40 .77 3.02 .,1.17 1.25 ns
2.90 .80 3.1z 1.32 .41 ns
3-12 .85 3.00 .94 .57 ,

windward
St.Frances
Rrimrose
p.s. 175
Trinity
Total

[NS2e o Js < BN+ < Vo BN 34

o

In general, the scores of experimental subjects tended
to be higher then those of contrcl group subiects. Only in
three i1nstances, however, were these differences statistically
significant. At St. Frances School, both the total scocre
and drawing from imagination score were significantly higher
for experimental subjects. Trinity School experimental sub-
jects scored significantly higher in drawing from observaiion.




P 1Q . 2 Math Silver Total| IMagination| Observation Predictive
- Post Post ‘Post Post Post Post Post
Windward no gost 4,11 ro post 29.70 3.44 12.90 3.48
teSt 2.62 test 6.97 .69 1,25 1,13
St. Francis 100.11 702.11 559.11 33.77 3.77 4.06 3.36
6.43 72.72 108.87 3,27 41 1.45 .6l
Primrose 9,25 591.0 528.12 26.62 3.38 2.07 3.31
11.08 66.66 73.68 5.06 .65 .98 .38
PS 175 91.37 596.62 24,87 2.87 2.96 2.40
11.17 49,18 116.03 3.83 42 .89 .77
Trinity 97.00 64825 578.25 30.62 2.92 4.20 2.90
7.83 91.26 112.03 5.70 1.43 .59 .80
Total 95,81 650.75 592,60 29,25 3.30 3.24 3,12
9.43 79.28 110.36 5.86 .83 1.31 .85
p— -
w Winadward 3.7% 27.30 2.91 3.13 2.93
1.21 7.19 1.15 1.57 .79
5t. Francis 4,55 659.3, 683.66 27.22 3.22 2.92 2.81
10,54 52 JF 112.52 6.35 .64 1.67 .75
Primrose 94,12 620.12 549,725 26.62 3.17 2.33 3.17
- 12,5, 34,43 58.85 5.18 .53 .79 .72
Trinity 93.25 591.62 574,25 28.37 3.18 3,06 3.12
17.60 85.61 103.59 7.68 1.11 .56 1.32
P.S. 175 101.75 674.25 624.12 27.87 2.95 2.55 3,02
1£.15 65. 04 98.72 9.8 .85 1.21 1.17
Total 95,87 639.75 610.12 27.46 3,09 2.81 3.00
13.84 70.72 105,97 .86 1.2 -9

.
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Case Studies

Case studies can provide information that eludes quantifi-
cation. Although the gains that were made by same children were
not reflected in their post test scores, they were evident in
gains in their classroam behaviors. The following is a case in

point.

Ricky - A Case Study by Judith Itzler, M.A., A.T.R.

Ricxy can be described as a sturdy, robust, and childishly
jovial eleven year old boy. He has been attending a private
school for children with learning disabilities for the past four
years. An early diagnosis of psycho-motor epilepsy and hyperki-
nesis meant that dailyv medication was a necessary part of his
school routine. This year, however, under close medical super-
vision, Ricky's meiication was being reduced, and then eliminated
entarely. .

Because his protliems had always included extreme distract
bility, I felt it would be a special challenge to help him monitor
his behavior and focus his attention on particuiar art tasks for
any lencth of time. M fears proved unfounded since his achieve-
ments anc ability to concentrate in the art roam seemed to improve
as the vsar progressed. )

Rickr is a child whose WISC-R scores followed the same pattemn
. Of tae proposed recategorization made by Suth et al (1977), i.e.,
his highest scores fell in the area of spa:ial skills; next were
his scores in concept:al skills; and his lowest scores, in se-
quential skills.

There is a slight tremer in hi5 hand movements, but despite
this, his dexterity remains swprisingly intact. Moreover, Ricky's
interest and enthusiam were contagious, and he really seemed to
enjoy this new approach to art in which he would not be r2nalized,
or made to feel inferior, because of his motor difficulties. .

During the administration of the Silver post test, Ricky be-
came soO involved in has drawing fram i1magination that, when an
untimely fire alamm sounded, he had to be persuaded to leave the
roam. More surprisingly, upon his return, 'he picked up his pencil
and continued fram the point at which he had been interrupted,
working in absolute silence and carplete concentration.

In a very organized yet imaginative manner, Ricky drew a cross-
seftion of a house with a variety of activities taking place in
each roam. His title, "Different Events in the House," was not
anly appropriate but all inclusive. He depicted an exercise roam with
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three people engaged in different activities; a dining roam with an
elaborately set table, and a person walking toward a refrigerator
"getting samething for dinner”; another roam showing a seated
person watching TV; and fmally, a bedroam with a person lying in
bed. When questioned about this last roum, Ricky said the person
was not sleeping.. "he s Jjust thinking about a lot of things..

he's just thinking."

This attitude of valuing his own thanking had been contin-
ousty emphasized during the art sessions. The word "imagination"
had been discussed and explored so that all the children, like
Ricky, would understand that their ideas would be of primary im-
portance rather than artistic techmique. Associative thinking
and visual articulation were clearly evident in this drawing
and 1n many other drawings Ricky produced.

In Rucky's school, the children were too impaired to be able
to take the Ctis Lennon or Metropolitan Tests. Their scores
on the Stanfor¥ Diagnoscic Reading and Math Tests, (adrunistered
o, teachers 1in their schocl), were used insteac. Ricky 's reading
score 1n 1979 was at =~ 4.2 grade lovel: in 1980, following the
art program, his score was <.l with the usual time lumat, 5.1
without a time limat. In matn, '11s score improved slightly rram
4.2 to 4.7, and 1n the Silver Test, fram 29 to 30 in total sqores.

The ability to concentrate anc focus his ‘attention (without
the aid of medication), tne ssli-confidence he vas able to exhibit
in has artwork, anc the increased level of conceptual and creative
trirling were the benefits tnat this chiid vas atle to cderive fram
the art procrar.

Debra - 7. \_ase St.é b nldcra soove, M.S. Ec.

_—f e - & e - -

At tn2 beginning of our special art classeg, 10-year old
Debra, li~2 all of the ten children who were enrolled, was described
as havinz iearning disabilities, emotional difficulties, and as
functianing at a very low level acaderically. Her IQ was reported
as 87.

Debra's teachers described her as difficult to contain in a
classroam, lacking in self-caontrol, frecuently acting out, often
involved 1n fighting with her peers without being able to explain
why. One teacher said, "she 1s neglected, rejected, urmanted.”
The school psychologist reported, "Debra i1s an unkerpt-looking
chald, 1s far-sighted, wears glasses, has many problems with re-
lationships, feels negative self-worth."

In the beginning, her teachers told me that Debra would have
dafficulty in focusing her attention, put fram the start she showed
an 1nterest and ability to concentrate that continued throughout
our twelve sessions. She never was a disciplinary problem, and
missed only one class, because of sickness. Later, her classroom
teacher, who was greatly interested in our art techniques, said,
"Debra was highly motivated by the art class--concerned, never:
wanted to russ a session.” Her L.D. specialist said she was "most
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enthusiastic—wished there could be more art cl,ésses."

Debra entered each art exercise eagerly, ed quickly fram
drawing and painting small, limited and specifi¢ subjects into
larger, more sweeping and abstract effects, using up to 24 x 30"
surfaces. She became deeply involved in her painting, expressing
herself verbally more freely as time went along, and developed
a real camaraderie with others in the class, sharing humor often

After the art program had ended, the children in Debra's
school were given the Iowa Tests of Basic Skills, as they do
every year. Debra's reading score showed singular improvement:
fram 2.6 in 1979 to 4.9 in 1980. Her percentage irmprovement
was 88.5% (even though she had the lowest score of the 14 girls
in her 4jxth grade class). The class as a whole had a 27% gain.

Thesé gains were also reflected i1n her post test scores in
the project. On the Metropolitan Reading test, her pre-test
score was at grade level 3.6; post,test: crade level 5.1. On
the math test, her pre-test score was 2.1; post test, 8.5. On
the Otis lLemon test, har IC imoroved from 86 on the pre-test
to 103 on the post test. On the Silver Test her total scores
umeroved fram Z8 on the pre-test to 34 on the post test.

Thus there has been substantial arprovement in Debra's
academic performance during the past year, as well as in her
appearance and sociz2l behavior, self-imace, and rost definitely
in the cuality of her art productians. There is no way to
measure statisticallv the dynamics responsible for the changes.
But all interested in Debra's welfare have cammented on her posi-
tive responses to the art procedures and her use and enjoyment of
thex-.
Teachers and principal were included in discussions of what
was happering to Debra and the other children in the art class
as the months procgressed. All agreed that such a program has
great potential in developing not anly cognitive skills but also
personality strengths and adaptations.

The factors we 1solated as being most significant were: 1.
the use of an outline of art procedures such as ours, specifically
structured but with rgtm for adaptat.ons; 2. small classes, with
opportunities for individual attention; 3. a guet and subdued
atmosphere, non-threatening, not over-stimlating; 4. no pre-
determined norms, no campetition, no jucgments — freedam of ex-
ploration and experimentation. I myself feel very strongly that
this process -- of using one's hands and mind with art materials-
-can be adapted for all ages and circumstances, and can be a most
valuable instrument in developing self-awareness and strengths.

Pat - A Case Study by Karen Hayes, M...

Children who participated in this study had not been exposed
tn any type of formal art classes due to a reduced budget. Any




* }
art experience prior to this project were given to them by their
hcameroan teachers. )

The positive gains that resulted fram this project were evi-
dent to the childien, parents and teachers alike. Far beyond
any of our specific objectives, I feel that perhaps the most
significant gains for these children were the self confidence
and the positive self image that were developed through the art
experience. These children, same for the first time, were allowed
toe)q:mstheufeelmgsa:ﬂemumsanddevelopﬂxeirartskills
dnd creative abilities in a positive way.

AcmempomtwPat,mexghtyearoldboymmethud
grade. Pat is fram Italy, up to the present time had met with
mostly frustrating experi in school due to a language barrier.
Pat scored very poorly on achievement tests. At first, he ex-~
perienczZ difficulty in selecting stimulus drawings and was ex-
tremely shv. He also experienced difficulty selecting and cambin-
ing irmages through drawing, as well as throuch language. Once
this anxiety was eliminated, Pat started to became sure of himself
and began to pay particular attentidn to cdetail. He labeled every-
thing in his drawings. gave ham confidence because he was
able to show that he lmew/e(e names of diff_rent objects and also
helped him develop thought patterns. He was beginning to think and
express himself in whole ideas rather than—fragmentary parts. Pat
experi>nced much frustretion when he had to write whole, camplete
centerices. He could verbally tell you what he meant but he became
eas.]ly irustrated and distracted which frequently resulted in stut-
terinc. When writing a camposition, Pat's thoughts and sentences
japec from one topic to the next.

The experiences that Pat received in the following twelve
weeks were instrumental to the gains that he made during the year.
By developing and reinforcing associ-“’-'e, sequential and spatial
thinking and by encouraging exploratory learning in a positive,
stress-free environment, Pat was able to make tremendous gains.

As a final project Pat made % ropll movie of nine pictures. He
wrote sentences to descrive each picture in a camplete sentence
and was able to share his project very enthusias“ically with his
fellow students. In Pat's final drawing from imaginatior, he
labeled only the important parts of his drawing and wrote a series
of sentences to express his thoughts. His abilities to select,
cambine and draw from imagination had increased remarkably. So
did hus scores on his S.R.A. Achievement tests at the end of the
year.

while we know that it would take a miracle for this child or
any child, to improve drastically in such a short period of time,
the work and the heip that he experienced from this project defi-
nitely contributed to his growth and the growth of all the children
in this art class. Althoughhedxdmtshowinpmfamtinu\e
Metropolitan Reading Test (gradeleve128mthepre-testam26
in the post gest), he had - slight gain in the Math test (fram
2.7 o 3.3). His IQ, however, m?roved fram 89 to 108, as measured
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by the Otis Lennon test; and his score on the Silver Test improved
from a total of 20 to a total of 32.

Marvin - A Case Study by Phyllis Wohlberg, M.A., A.T.R.

"How core we are drawing and painting all tie time? I thought
this was going to be a reading program,” said a student fram school
X, whom we will call Marvin.

Marvin was ane of the experimental students in & school that
did rot have an art department. My once-a-week visit had been
presented (by the school) as part of the reading program, sup-
portive in developing cognitive and cammnication skills for those
children who were a year behind in reading and math.

Each session had a task designed to facilitate cognitive de-
velomgment in imagination, spatial concepts, and sequential ordering.

The following will be a verbal description of a few of Marvin's
pictures, selected fram the baginming, middle, and last sessions,
to serve as an example corresponding to similar developments shown
in the artwork by other students in thus procrar.

Marvin's first task was to select two stimulus drawings and
draw a picture story. He selected a man's head which he campleted
into a full figure, adding a newspaper on his chest. Next to the
man was a simple two-legged table with a clock. There was no base
line. His title was "The man got disturbed by the clock when he
was reading his newspaper." Marvin drew his man without details
or clothes, but on a descriptive basis (like a seven-year old's
drawing). The title was needed to describe what was taking place.

In a later sessicn, when the children had been asked to paint
a picture of a water scene, Marvin's paintinc showed rore camplete
integration of contents. He used the entire nader with the water
as base line, painting a boat with a sail and a man standing at
the rear of the boat. The man, more detajled in hands, face, and
clothes, was holding a long sword. Next to the boat, on the water's
surface, was a blue whale. Two larce clouds ard raindrops covered
the upper portion of “he paper. This was rore. like a nine-year-
old's work where skyline and base line converse. Mar:in's title

~ describes the action that is taking place, "The poa‘Tan is attacking
- wthe whale."”

In the tenth session, Marvin mac= a large “rawing 1N resopense
to the task of selecting an outdoor scene or coject and adding two
or more people doing samething related to the background. His
choice was a large empty school bus. He drew this first in the
center and lower half of his paper, added a bus driver, then
people in each window, and a road beneath the bus. He also drew
awranholdinganunbrellawithachildnexttoherintheleft
foreground, adding a horizon line directly above the bus across
the paper. Nact,hedrewmlargerpxsesonthelmearﬂastop
light as well. Rain drops covered the upper sky area. No title

‘was given.

\—’/.‘-—_‘J
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The proportions of people, houses, axd bus were quite accurate
The placement of subjects was integrated into a wnified whole,
and there was much detail on the waman, child, and houses,

1 believe this picture shows that Marvin can comwnicate
what he has learned conceptually in a visual presentation charac-
teristic of his age (10), showing gains of a perceptual and con-
ceptual process through arnt.

These gains were reflected in his post test scores. In
reading they inproved fram grade level 3.1 at the beginning of
the art program to 3.6; in math, fram 4.5 to 6.2; in IQ fram 106
to 108. On the Silver Test, his total score gained fram 17 on
on the pre-test to 28 on the post test.

Alan - A Case Study by Jo-Ann Liz:o O'Brien, M.A., A.T.R.

Alan is a rather petite 8% vear old boy in the third grade
who wchieved a "below crade level" score of 1.6 in readinj on the
M.A.T. Alan has been groupad with three other boys from a "special”
second grade. It was thought that the second grade boys could
benefit fram the "exaple" ©f "a well-behaved third grader.”
(Phvsically, all three second grade boys were taller than Alan and
twe were rus age.) Alan ias thoucht able to work independently.

Alan's earlv drawings indicate future recurring images--—a
large tree with a knot hole, a tiny tree, and bat-like birds.
Thes= 1mages were present in the cre-test drawings, in sessions
usir; paint, and in work witn clay. It 1s also interesting to
note the proportion of one tree to another--usually 10 to 1.
Alan's drawings fram cbservation were done in detail and were ex-
tremely small--about 1/2 inch high. These ‘representaftions done
in detail indicate time and concentration, however a in minia-
ture rather than lacking in ability. It seems to ha been Alan's
choice not to make a noticeable statement.

, During the classes, Alan damonstrated his ability to campe-
tently handle a variety of art mate. ials thus gaining the focus
of those in the group. Building on Alan's media strengths, tasks
were modified to afford him the opportunity to work in 3D. Alan
used cut paper pop-up pictures to Create low relief sculpture.
This approach gave him a media challenge in order to remediate
observation reversal of left/right. Originally Alan was not able
to draw the colored cylindér and orange fram two different view
points--he was unable to reverse left/right. The post test score
of 3.3 seems to indicate growth in Drawing fram Observation based
on his pre-test score of .6.(\ Depth is still not indicated.

Alzn appeared to understand depth, front/back in the 3D use
of clay. Clay modeling seemed to be a less restrictive area
for Alan. Alan's detailed miniature work in his drawings was also
his individual way of w.rking with the clay. He modeled a small
person in accurate proportion with a barren tree. The person was
carrying a "spear-like" horizontal form. He attached this person
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.and tree to a small base the size of a half-dollar. Alan elected
to'Tomm and paint a family of pinch pots. Alan shared his pro-
ducts with the reading resource teacher. She selected a story
that parallels this clay production. Alan read aloud how a young
Indian boy learned to make traditional functional pieces for the
tribe. Alan was pleased to demonstrate his learned skills in both
areas thus one reinforcing the other.

Alan's interest in clay continued in his solution for an
assigned project by his classroam teacher. He created a mountain
scene (foreground, muddleground, and background) with & strean,
house, and a mountain. Trees were attached to the mountain.

When this was campleted, Alan camleted a drawing where previously
his lack of interest had been an area of concern. This use of an
emphasis on 3D art raterials might lead to further measurable
changes for Alan and the total experimental group if more than

12 sessions were extendad over a longer period of tume.

I his post tert sco-es, Alan showed a gain jn IQ frau 88 to
to 104" as measured by the Otis Lennon Test. Reading and . ath
also showed 1mprovement, fram grade level 1.8 on the pre-test to
2.4 on the post test :n reading, fra- 3.1 to 3.5 in math. His
tota' score in the Silvar Test remained unchanged at 25.

A Replication in Canada

Norma Ott, the Resource Teacher who had volunteered to give the
Silver Test to children in Canada (page 12), was interested in our develop-
mental program ac well. Arrangements were made for her to work with one
child using the same art procedures used in the project. She was supervised
via correspondence and teleprovrz.

The child selected ha. the highest score on the Silver Drawm '
fram Imagination subtest but a low score on the Canadian Cognitive Abilities
Test. Most children did well on both tests or poorly on both (corrglatlons
were significant at the .01 level). The next three c}}ildren with highest
scores ih Drawing fram Imagination had IQ scores ranglng batween 150 and 123
on the CCAT. The child selected, Jim, scored 21 on the CCAT; only two
other children had lower scores. This suggested that Jim had cognitive
skills that had escaped detection.

. The CCAT was again administered to the children in Jim's school
just after his fifth art period. His IQ score had increased fram 91 to 99
whereas the scores of the two other low scorers decreased from 97 to 90 and
from 87 to 83. The mean IQ scores of the 25 children tested also decreased,
fram 113 on the pretest to 108 on the posttest.




Discussion

In our three previcus studies, we found significant gains in
cognitive skills as a iesult of the exper imental teaching techniques
within a similar time period. In the precent study, the experimental
group again improved significantly, but although their gains were higher
than control group gains, they were not significantly higher.

. \

It may be because children in the present study were a more
heterogeneous group than those studied previougly. Same children
were so severely handicapped that to expect them to show gains within a
twelve week periéi was unrealistic. Many of the children nominated by
school administrators were slow learners. It is possible that these
chijdren do not benefit fram art experiences as a substitute for larguage
since they are not language-impaired. Rather, they may have a generalized
low functioning which does not improve as a result of techniques designed
for language-hancicapped populations.

It was also our intention to select children with high scores
on the Silver Test. Because of the 1iuited number of children with this
pattern, same were selected who were not as strong as initially planned.

our results indicate a certain amount of variability among schools
included in the study. Children in the experimental grous in two schoals
did make significant gains when compared with contrpl groups, as indicated
1n Tables 26-28. Part of this may have been due to the facts that the
time available for art periods varied between 40 and 60 minutes, and that
while six weeks of the instrational period were standardized and tightly
controlled, the second six weeks were flexible. '

In the time period involved in the study, the experimental group
as a whole did not gain significantly in reading and math achievement. ‘1nis
is not surprising since even children of normal intelligence would show only
a slight change within a short time span of twelve art periods. It is
possible that the teaching period must be extended beyond twelve sessions
if a differential impact is to be observed.

what is surprising 1s that same of the exper imental group children
made substantial gains -in IQ or math or reading or clas-roam behavior, as
specified in the case studies and the replication study. This raises

intriguing questions that call for further investigation.

The results of the testing program indicate that there is, indeed,
a relationship between the Silver Test and other tests of intelligence and
achievement. Although moderate, it nevertheless indicates that the Silver
Test is measuring cognitive skills. As such, it can serve as an instrument
for identifying children who have cognitive skills that escape detection on
traditional tests. It also seems tO explain why, when we give the test to
handicapped children, some do well although they do not do well on tradi-
tional measures - we are using a diffeent medium to tap these skills.

The investigations have yielded same pramising results. They

suggest that it: would be worthwhile to continue studying the effectiveness
of the teaching techniques and the validity and reliability of the test.
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