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This study sought to determine whether language
interference would have a significant effect on visual
perception and whether the effect would be more notice-
able for boys than fo. girls. For this cross-cultural
study, second-grade pupils were employed. One group of
59 resided in Puerto Rico; the second group of 63 in New
Jersey. The sample groups were matched in group means
in chronological age and reading and spelling grades.

In addition to their regular course of elementary school
studies, the Puerto Rican children had been instructed

in aural-oral English skills for two years. Both groups
used the manuscript form of writing only. All subjects
were administered the Figure and Ground Test from the
Holmes-Singer Language Perception Tests, Series E-J, to
determine any significant difference in visual perception.
The 2 x 2 factorial with unequal n's revealed no signifi-
cant difference between the two groups (F = 3.92, df =
1,118; p < 0.05). 1In the ANOVA performed no significant
differerice was noted hetween the performance of boys and

girls.
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CHAPTER 1

THE PROBLEM

Background of the Problem

One's native language seems to be acquired effort-
lessly: the baby babbles, grows selective in the sounds he
utters, joins them into sequences used by the speech com-
munity in which he lives, phrases his sound sequences into
structural patterns, and intones, Stresses, and joins them
into meaningful utterances which show that he has indeed
become a member of his language community. &nd so, fol-
lowing five or six years of this speech development, the
child enters school to be taught the more complex and
representational language skills of reading and writing.

The individual who must learn another language
must also master audio-lingual skills. Here the parallel-
ism of language acquisition ends. The individual does not
have five or six years to master these skills. He is usu-
ally of school age and perhaps has moved to a new language
community where his needs are immediate. There is an
urgency rather than any spirit of play to the learning.
His eaucational progress will practically cease while he

learns to communicate again. His native language now
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causes interference in the learning of another. He must
learn to hear and to speak sounds he has deleted from his
memory. He must use sequances of sounds which are unfa-
miliar. The intonaticn, stress, and junction of new
speech patterns are also difficult. Such is the language
interference of the native ianguage upon the second.

Varying opinions are held for coping with the
interference problem in teaching a second language. Moul-
ton (1966) stresses the importance of practice in listen-
ing to and speaking a language before any visualization of
its coding is attempted, regardless of the background,
training, or previous experience of the learner. Wein-
reich, on the other hand, notes:

The visual reinforcement in the use of a language
that a bilingual gets by reading and writing it may
put that language in a dominant position over a purely
cral one. The generally accepted notion that visual
aids reinforce language learning finds support in two
cases in which Swiss bilinguals recovering from apha-
sia regained the use of standard German and French
respectively, before their native Schwyzertutsch
{1963, pp. 75-761}.

Linguistic differences do exist which might cause
visual perceptual difficulities. Even when alphabets used
for encoding languages are similar, sequential letter pat-
terns differ. For example, while the most common two-
letter words in Spanish are spelled en, la, de, lo, el,

— —— e e ¥ e

so, we, he, by, an, go, us, and if (Smith, 1943,

o



pp. 153-~155). Are such linguistic differences sufficient
to cause perceptual ones? Both Hallowell and Rivers,fas
reported by Segall, Campbell, and Herskovitz (1966) fdpnd
differences in perception which seemed to be linked to}
linguiséic differences--the former in Rorschach inkbloﬁ
interpretations and the latter in color perception amoﬂg

Eskimos, Australians, and New Guinean tribesmen.

Statement of the Problem

The purpcse of this study was to determine whetﬁer
a difference existed in the visual perception of pupils in
second grade who are learning English as a foreign language
and pupils whose native language is English. 1In addition,
the study sought to learn whether any difference found

would be more significant for boys than for girls,

Statement. of the Hypotheses

The following hypotheses were formulated:

1. Language interference affects visual percep-
tion as cdemonstrated by performance on the Figure and
Ground Test from the Holmes-Singer Language Perception
Test.

2. The effect of language interference on visual

perception will be greater for boys than for girls.

10



Operational Definitions of the Variables

Language is defined as "a distinctly human system
of behavior based on oral symbols which is used to
describe, classify, and catalogue experiencesg, concepts,
and objects [Spencer, 1964, p. 377)." 1t is so unique to
a community that a member of another speech community is
unable to communicate within it. Two such language com-
munities were utilized in the study: a Spanish and an
English. Although the two use the same alphabetic sys-
tems, their symbols and their sounds are strung together
into sequences which are unintelligible to one another.

English as a native language was the language used

by the segment of the experimental population residing in
New Brunswick, New Jersey. This was the language of their
speech community, used in social communication and for edu-
cational instruction.

English as & foreign language was the language

being learned by the segment of the experimental popula-
tion residing in Puerto Rico. It is classified as foreign
because it was being learned while tihie subjects were liv-
ing within their own speech community. While having the
Spanish language for social communication and educational
instruction, they were receiving one-half hour of daily
instruction in aural-oral English. They had not yet been

introduced to the reading and writing of English. Such

11



instruction was not introduced until the third grade of
school. The aural-oral phases were introduced in the
first grade. The pupils, then, were in their second year
of formal foreign-language instruction.

Language interference is a difficulty experienced

by foreign-language learners in that the set of rules they
have learned which governs their native language conflicts
with the set of rules governing the second language.

Visual perception is the ability to recognize and

identify objects in the foreground and background anrnd to
separate them meaningfully. In this study the ability was
demonstrated by tracing the form identified in a dot con-
figuration.

Affect means modify in such manner that because of
language interference one group will commit more errors
than the other.

These definitions are limited only to this study,

in the sense of the context, and to the population used.

Significance of the Study

The investigator was interested in determining
whether a significant visual-perceptual difference existed
between those learning a foreign language and those who
utilize only their native language. Results were consid-
ered to be important in determining teaching modalities in

second-language learning.

12
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Kinesthetic, auditory, and visual are modalities
by which individuals learn. Each person is thought to
develop a preferential modality. Presently in second- and
foreign-language teaching it is recommended that the aural-
oral language skills be well established before visual-
graphic language representational skills are introduced.

While individuals learning a foreign language have
the luxury of time for mastery of the various language
skills, those learning a second language are frequently in
the upper grades of school. Although the audial-lingual
method is used much of the time in early classroom educa-
tion, more sopaisticated educational experiences of the
upper grades require an emphasis of the visual-graphic.
Snould language interference prove to be a significant
factor in visual perception, there is indeed justification
in withholding the latter skills. However, should the
contrary appear to be true, one would wonder whether an
almost simultaneous introduction of the encoded materials
would not be a valuable aid to language acquisition for

those whose learning preference may be the visual modality.

13



CHAPTER II
REVIEW OF LITERATURE

Literature in the area of perception was reviewed
for the purpose of determing its characteristics, its

importance to reading, and its relationship to culture.

Characteristics of Perception

Perception is a physicalistic and a phenomenologi-
cal process by which an organism interacts privately wiih
his environment. Through sight, for example, visual per-
ception occurs. The subject sights a target or stimulus
with the sight organ, the eye; and depending upon the pre-
cision of that organ, the neural impulses conveyed, and
the past experiences of the individual, evaluations of the
stimulus are made. These evaluations or perceptions are
private in that an observer has no other means of studying
them except through the individual's oral or graphic
report--symbolic substitutes for the perceptual expe-
rience.

Although agreeing on the physicalistic and phenom-
enological aspects of perception, theoreticians are divided
on its molar or molecular attributes. Gestaltists, repre-

sented by suc¢h theories as Tolman's sign-gestalt expectancy

]
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and Lewin's topological field, suppoxt the former. ilebb's
cell assembly and phase sequance, Ames's transactional,
Bertalanffy's genera. open systems, and Holmes's substrata
factor are theories representing the latter. Allport
(1955} illustrates the difference between those support-
ing a molar doctrine and those espousing a molecular doc-
trine as being comparable to a recognition of the organism
as a whole (a man running) or an analysis of the parts of
the organism (the legs, body, muscles, etc., contracting
and extending for a running movement). Similarly, in
visual perception there is a recognition of the stimulus
for the molarist, but for the molecularist there is an
evaluation of the stimulus based on such elements as acu-
ity, accommodation, and prior context. There are incor-
porations of larger and larger patterns for perception to
occur. According to Bartley (1958) the experience of
figure-ground dichotomy, for example, is thought to be
primary in perception.

On one perceptual characteristic especially, that
of complexity, experts are in agreement. They define per-
ception as more than simply recognition of the object
shape striking the retina. Bruner (1958, p. 695) defines
perception as "a process of categorization in which orga-
nisms move inferentially from cues to categorical identity

. « « and in many cases the process is a silent one."



Woodworth and Schlosberg (1954) report that on
analysis the perception of objects proves to be a very
complicated process involving many different sensory ele-
ments as well as the effects of past learning. They state
that something more than the reception of the stimuli by
the retina must occur before certain parts of the mass
separate out from the rest and appear as a definite shape
such as & circle or a straight line. Perception, to them,
identifies the result achieved by the organism, not the
process of achieving the result.

Allport (1955) was interested in the perceptual
process; for, to him, perception was a process by which
the individual gained a recognition, an understanding, and
a basis for reacting to the environment in which he fou.d
himself. That process he divided iinto six broad catego-
ries. These were quality, figure and grnund, perceptual
constancy, dimensional frame of reference, concrete object
character, and the effect of the prevailing set or state.

The first class, quality, pertains to sensory qual-
ities and dimensions which constitute one general aspect
of the way things appear to us. These are qualitative
experiences which endure through time or which may be mod-
ified by the conditions or surroundings under which they
are observed.

The second, figure and ground, are defined as

16



aspects of perceptions since, in every sense modality, our
world consists of figures appearing against grounds.

The third division, perceptual constancy, is a
constancy of appearance which is preserved for us despite
tilt, angle, or position. We thus have a means for recog-
nizing and identifying okjects. ‘

The fourth, the dimensional frame of reference,
occurs when the subject is faced with the need to give
absolute dimensional judgments. In a series of bright
spots, for example, the individual forms his own subjec-
tive scale of judgment, such as: neutral, dim, bright.

The fifth class, concrete object character, is
defined as having things and events appear not as mere
qualities, dimensions, or forms, but as things and events.
Thus, in repeated lengthening exposures, a red dot is
gradually perceived as a red apple.

The final or sixth c¢lass, the effect of the pre-
vailing set or state, is defined as the manner in which
the particular attitude of an individual may affect the
selection of objects and the readiness with which objects
may be perceived. The "set to perceive may be based on
nothing more dramatic than the frequency and familiarity
of the object in the observer's experience [Allport, 1955,
p. 65}."

Allport explains that the first three of the

17
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categories: quality, figure and ground, and perceptual
constancy, would likely hold true for all individuals at
all times; the fourth and fifth, dimensional frame of
reference and concrete object character, would hold true
for individuals of similar backgrounds; and the sixth, the
effect of the prevailing set or state, would be affected
by individual differences and the state of the individual.

Because the present study utilized figure and
ground as the means for gathering data concerning visual
pefception, differences between the two elements, figure
and ground, were studied. E. Rubin (1958) listed the dif-
ferences as follows:

l. The figure has form while the ground is rala-
tively formless; or if the ground has form, it is due to
some other figuration upon it and not to the contour sepa-
rating it from the figure.

2. The grouﬁd sezms to extend continuously behind
the figure and not to be interrupted by it.

3. While the ground appears like unformed material,
the figure has some of the character of a thing.

4, The figure tends to appear in front; the ground,
behind.

5. The figure is more impressive, better remem-
bered, and more apt to suggest meaning.

While Rubin explained the differences between

18
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figure and ground, Wertheimer (1958) determined that the
following factors were important in the organization of a
figure:

1. Nearness or proximity in the field of view.
Dots relatively close together are readily seen as a
group.

2. Sameness or similarity. Dots of the same color
or shape are seen as a group.

3. Common fate. Dots moving simultaneously in the
same direction are seen as a group.

4. Good continuation or good figure. The closed
line has an advantage over an open one.

5. Conformity with the individual's momentary set.
The observer can set himself for a certain grouping and so
resist the factors of proximity and similarity.

6. Past experience or custom. A series of words
though printed without spacing will be separated and read.
To prove the reality of the experience factor, one must
show that the more direct perceptual factors do not
account for the grouping obtained. Certain integrations
and divisions can, however, be produced by habit or expe-
rience.

This last element has been investigated by Bruner
and Postman (1958). They reported in a study of 28 col-

lege students shown incongruous playing cards inserted
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serially among normal playing cards that more exposure
time (t = 3.76, p < 0.01) was required for recognizing
"trick cards" than the normal ones. It was found that
prior experience with normal cards did not lead to a
better recognition of incongruities, although there was
séme recognition of incongruity or disruption of organiza-
tion in the verbal descriptions of the cards. They con-
cluded that perceptual organization is powerfully deter-
mined by expectations built on past experience with

environment.

Importance of Perception to Reading

That perception is important in the reading act is
demonstrated in Posner and Keele's study (1969) of decay
of visual information from a single letter. They deter-
mined that visual information from a single letter is pre-
served in a frace while a second letter is being projected.
The investigators, who used 12 college males, concluded
that immediate identification of a sequential letter is
impeded if it is not physically the same letter as that
leaving the trace. Chao, writing in a similar vein,
states that "even under normal ‘'quiet' conditions, the
reception of symbols never occupies the whols field of
attention, except during hypnotism [1968, p. 222]." This
characteristic is evidenced by such errors as initial,

medial, or final letter substitutions, so symptomatic of

20
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reading disabilities.

In addition to accuracy in reading, Hamilton
(1907) found that rate of reading decreased with a
decreasing amount of perceptual organization for both
children and adults. Also, on the basis of 50 percent
of letters tachistoscopically projected having been incor-
rectly identified resulting in word substitutions, he fur-
ther theorized that a greater percentage of letter recog-
nition is requisite to correct word perception, especially
if words are strange or unfamiliar, because "in ordinary
reading not all the impressions received during a reading
pause are interpreted correctly at that moment [Hamilton,
1907, p. 23)."

Barrett (1965-1966), in reviewing studies of the
relationship of visual discrimination and reading achieve-
ment; found the visual discrimination of letters and words
to have a higher predictive relationship with first-grade
reading skills than discrimination of geometric designs
and pictures. Visual discrimination appeared to have uni-
versal acceptance as an index of reading readiness and as
a predictor of success in learning to read.

Nila B. Smith (1928), too, in one of the earliest
studies to consider visual discrimination as an avenue for
predicting reading success, concluded after studying 200

subjects that letter matching could be used as a good

21
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predictor of reading readiness.

Weiner and Feldmann (1963) found identification
of letters (r = 0.70) to have a somewhat closer relation-
ship with later reading achievement than matching words
(r = 0.61). Their findings were based on data obtained
through testing 126 primary-grade children in the match-
ing of letters and three- and four-letter words.

In Della-Piana (1968), Dykstra is said to have
found letter naming to be the best single predictor of
success in beginning reading, while DeHdirsch and others
determine it to have yielded the highest correlation with
overall reading performance for end of second-grade read-
ing (r = 0.55).

Holmes (1965), whose figure-ground test was used
for the study, found the results of such a test to have an
associational impact of the lower upon the higher sub-
strata factors in the power of reading. His substrata-
factor theory visualized a test score as representing a
sample of the functional processes from the interacting
systems which were built from different subsystems con-
taining highly related bits of information. His associate
in the test, Singer (1965) found the figure-ground config-
uration to have a 0.66 correlation in predicting speed of
reading with third to sixth graaers.

Gibson, Pick, Osser, Hammond, and Hammond (1962)
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designed an experiment to learn whether structural redun-
dancies facilitatcd perception. Pseudo~words, both pro-
nounceable and unpronounceable, were projected tachisto-
scopically to college students. The investigators found
a significant difference in exposure times required for
the recognition of items in the two sets. EFEronounceable
letter sequences found in English spelling patterns func-
tioned as units in perception even when they were used to
form meaningless nonsense syllables.

Using children completing the first and third
grades in a somewhat related study, Gibson, Osser, and
Pick (1963) projected, tachistoscopically: three-letter
words and pronounceable and unpronounceable trigrams.

They were recognized by the first graders in that order
of accuracy. At the third-grade level many children per-
ceived all fo.ms with equal accuracy.

Rystrom (1969) also suggested that children do not
distinguish between letters adequately until the third
grade. In his study using 93 primary-grade children, sig-
nificant difficulty (p < 0.05) in identifying allographs
of graphemes in a multiple-forﬁ letter discrimination test
(ex., M Q a A) was found.

Rouch (1969) found visual tasks in a figure-ground
test to have a positive relationship to early reading

achievement, especially for boys, regardless of reading
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instructional method. 1In studying the relationship of
visual discrimination to performance in beginning read-
ing, two differing instructional methods had been used.

The frequency of occurrence with which a verbal
unit has been experienced in the past history of an indi-
vidual and its effect on immediate recall were examined by
Korn and Lindley (1963). They determined through tachis-
toscopic projection that consonants of high frequency
order were recalled more accurately than consonants of
low frequency order. The nine consonants of highest fre-
quency listed by them were T, N, S, R, H, L, D, C. F, and
the lowest were G, P, B, V, K, X, J, Z, and Q. Ninety
undergraduate subjects were used for their study.

Wallach (1963) had found familiarity to be a
powerful determinant for ease of perceptual recognition
with words ranging from a zero-order to a fourth-order
approximation to English spelling.

Arthur Gates (1961l) found that a greater propor-
tion of boys received lower and more variable scores than
girls in reading achievement. More than 12,000 children
from 12 school systems and 10 states participated in his
1957 study. He attributed that difference to environ-

mental factors rather than maturational ones.
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Relationship of Perception to Culture

The results of the search into relevant cross-
cultural studies of visual perception were disappointing
in that they were primarily based on discrimination of
colors, and most data were of an anecdotal rather than of
an absolute nature. Yet even with studies in color per-
ception there has been no resolution to the problem.

Among studies found which employed disciimination
of stimuli other than colors was one using randomly
arranged number lists. For that study, MacNamara and
Krauthammer (1968) employed English students learning
French, French learning English, and equally competent
bilinguals. No significant differences were found in
their naming of tachistoscopically projected numerals.

Ervin (1955), pondering whether shifts in the lan-
guage of response would produce specifically pre:dictabiz
changes in content, analyzed the responses to a Thematic
Aperception Test of 64 adult French bilinguals residing in
the United States. She concluded that there were differ-
ences in speech content of the bilinguals to the pictures
according to the language being spoken.

Malinowski (1927) studied the visual perception of
the Trobriand Islanders. He reported that children were
said to resemble their fathers but not each other. Strong

resemblances were pointed out in proving physiognomic

20
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similarities of sons to their fathers, yet no such simi-
larities were found in the brothexs. He concluded that a
cultural influence on perception existed.

Michael (1953) conducted an investigation of
Navajo Indians and non-Indian Americans using tachisto-~
scopically projected circles which had incompletie circum-
ferences of vary%?g dimensions. Although the Indians had
been culturally conditioned not to complete designs in
their craft work, no significant differences were found
in the performance of the two groups.

The present study attempted to determine whether
the language of a community was associated with factors
affecting perception which are deemed important:in the

reading act.

i
1

Summary 1
The literature in the area of perceptioﬁ was

reviewed for its characteristics, its importancs to read-

ing, and its relationship to culture.
i
It was determined that many characteristics of
]
perception had been identified. On some, there%is agree-

ment: its physicalistic and phenomenological prbcesses,
i
its complexity; on other attributes there is di%agreement,
the global versus the analytical, which resultséin oppos-
|
ing molar and molecularistic doctrines.

The studies reviewed in searching for the
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importance of perception to reading suggested that a one-
to-one correspondence between the stimulus and response
was essential in the reading act and could be used for

the predicting of reading success (Barrett, 1965-1966:
Smith, 1928; Weiner & Feldman, 1963). A lack of such
correspondence could suggest a relationship with lack of
power in reading (Holmes, 1965) and lack of speed in read-
ing (Hamilton, 1907; Singer, 1965).

The study of the relationship of perception to
culture covered a broad range of cultural attributes: the
naming of French and English numbers (MacNamara & Kraut-
hammer, 1968), pride and self-respect through response to
the Thematic Aperception Test (Ervin, 1955), family resem-
blance (Malinowski, 1927), and religious belief--the prac-
tice of non-closure by the Navajos (Michael, 1953).

The present study was not a replication of any of
those reviewed. It was unique in that a figure and ground
test was used with second-grade children, and was a cross-
cultural study using residents of Puerto Rico and resi-

dents of New Jersey as subjects.
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CHAPTER III
PROCEDURE

The chapter on procedure shall describe the sample
groups, their matching, and the test results found in com-
paring the two groups. The task subjects performed shall
also be described, together with the independent and
dependent variables. Finally, the administration of the

test and data analysis will be discussed.

Subjects

The subjects for the cross-cultural comparative
study consisted of 122 pupils of the second-grade level.
Fifty-nine of those pupils attended an elementary school
located in a San Juan, Puerto Rico, public housing devel-
opment; the remaining 63 were enrolled in a New Brunswick,
New Jersey, public elementary school. Of the intact
classes utilized for the study, two, consisting of 34 and
25 pupils, respectively, were from Puerto Rico; and three,
consisting of 22, 20, and 21 pupils, were from the New
Jersey school. Five pupils who were learning English as
a second language in the New Jersey school were not used
for the study. There were 29 boys (17 and 12) and 30

girls (i7 and 13) in the Puerto Rican group; and 31 boys

21
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(10, 10, and 11) and 32 girls (11, 10, and 11} in the New
Jersey group. Appendix A gives a breakdown of the five

classes included in the study.

Establishment of Matched Groups

Because intact groups rather than randomly
selected samples were utilized, the standard error of
difference of the means (Moroney, 1961l) of their latest
report card grades in spelling was computed. Their read-
ing skills and chronological ages were also analyzed in
this manner. Although the individual differences were not
paired with each other in the two samples, the means, if
not significantly different, could be regarded as paired
at random (Ferguson, 1966).

In éomparing the means of both groups, two standard
errors between the means were regarded as significant. "A
difference of more than two standard errors between the
sample means is probably significant. A difference of

three or more standard errors is regarded as definitely

significant [Moroney, 1561, p. 220]."

Reading skills. For comparing sample means in

reading, teacher classifications were converted to the
following numerical values: very good = 5, good = 4, fair
= 3, poor = 2, and nonreader = 1. To test for signifi-

cance of difference between the means in reading ability
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of the groups, these hypotheses were formulated: there is
no significant difference in reading skill between the
English as a native language (ENL) and English as a for-
eigr language (EFL) groups, or a significant difference
in reading skill exists between the ENL and EFL groups.
With a mean of 3.52 and a variance of 1.2 for the Puerto
Rican (EFL) group, and a mean of 3.22 and a variance of
1.3 for the New Brunswick (ENL) group, a difference of
0.30 between means was computed. The observed differ-
ence between the sample means, 0.30, which was 1.5 times
its standard error of difference, 0.20, was not signifi-
cant. The null hypothesis of no difference could not be
rejected; the groups were considered comparable in read-

ing skill. Table 1 displays the data computed.

Spelling skills., From Table 2 it can be seen that

similar findings of no significance between the differ-
ences of the means were determined betwees the two groups
in spelling skill. These hypotheses were formulated:
there is no significant difference in spelling skill
between the ENﬁiand EFL groups, or a significant differ-
ence exists between the ENI and EFL sample groups. A mean
difference of 0.22 was found when subtracting ENL mean,
2.98, from EFL mean, 3.20. Computing their combined stan-
‘dard variances of EFL variance, 1.164, and ENL variance,

0.95, led to a standard error of difference of 0.186. The
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TABLE 1

TEST FOR DIFFERENCE OF MEANS BETWEEN ENL AND EFL SAMPLES
IN TEACHER RATINGS OF READING SKILL

New Jersey Puerto Rico
Source (ENL) (EFL)
Sum of scores 203 208
Number 63 59
Mean 3.22 3.52
Variance 1.3 1.2
Difference of means 0.30 not significant*
S.E. of difference 0.20

*For significance 2.0 (S.E.) needed. Observed 0.30
= 1.5 (SOEI).

TABLE 2

TEST FOR DIFFERENCE OF MEANS BETWEEN ENL AND EFL SAMPLES
IN REPORT CARD RATINGS OF SPELLING SKILL

New Jersey Puerto Rico
Source (ENL) (EFL)
Sum of scores 188 189
Number 63 59
Mean 2.98 3.20
Variance 0.95 1.164
Difference of Means 0.22 not significant*
S.E. of difference 0.186

*For significance 2.0 (S.E.) needed. Observed 0.22
= 1.18 (S.E.).
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observed 1.18 times the standard error of 0.186 led to a
rejection of the alternative hypothesis formulated for
testing. For measuring spelling skills, letter grades

of last report card issued were translated into numerical
values. These were A =5, B= 4, C= 3, D=2, and

F=1.

Chronological ages. Tabla 3 contains data obtained

when testing for significance of mean difference in chrono-
logical ages in months of the two groups. The hypotheses
formulated for testing were that there is no significant
difference in chronological age between the ENL and EFL
groups, or a significant difference exists between the EFL
and ENL groups in chronological age. Once again the null
hypothesis of no difference could not be rejected when the
observed difference between the means of 0.40 was computed
to be 0.36 times the 1.092 standard error of difference.
Other observed findings were a sum of scores of 5532 for
EFL and 5882 for ENL. The means were 93.76 and 93.36,
respectively. The variances were 47.0 and 25.0, in the
same order. The difference between the means was found
not to be significant.

Although pupil IQ's were not available, the sub-
jects were thought to be of at least average ability inas-
much as they were functioning in regular classrooms. The

groups were also believed to have been from similar lower
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TABLE

3

TEST FOR DIFFERENCE OF MEANS BETWEEN ENL AND EFL SAMPLES
ON CHRONOLOGICAL AGE IN MONTHS

New Jersey Puerto Rico

Source (ENL) (EFL)
Sum of scores 5882 5532
Number €3 59
Mean 93.36 93.76
Variance 25.0 47.0

Difference of means

S.E. of difference

0.40 not significant*

1.092

*For significance 2.0 (S.E.) needed.

0.36 (S.E.).

Observed 0.40
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socioeconomic backgrounds.

Because the variables: reading skill, spelling
skill, and chronological age, which were considered per-
tinent to the study had means which were not significantly
different, the groups could be regarded as paired at

random.

Task

All subjects were given a modified version of the
Figure and Ground Test from the Holmes-Singer Language
Perception Tests, Series E-J, Form A. This test consisted
of 100 items in a 10 x 10 block arrangement on a single
sheet of paper. Within each item block was obscured the
form of a letter or numeral in a cloud of dots (see Appen-

dix C.l1 for Test Form).

Independent Variables

The English as a foreign language, or experimental,
subjects had been instructed in their second language for
two years. This instruction was limited to aural-oral
skills. Their reading and writing skills were taught in
Spanish only. No reading or writing of English was intro-
duced into the program until the third grade.

Both groups were considered to have comparable his-
tories since they attended school in their own language

communities, had similar subjects, and were continuing to
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use the manuscript form of writing only. The cursive form
was introduced in both groups' school systems sometime
during the third grade. JOifferences,; then, because of
language experience could be measured.

In addition, the investigator wanted to learn
whether any significant difference found would be greater

for boys than for girls.

Dependent Variable

The dependent variable, perception, was measured
according to scores attained in a figure and ground test.
To score the test, one point was allotted for each correct
response in the 1l00-item test (see Appendix C.5 for method
of compilation). Group scores were obtained by averaging
individual scores. A total of 100 poinis was possible in
an individual test (see Appendix B, Parts l-4, for individ-

ual scores and Appendix C.6 for individual responses).

Administration of Test

The study was conducted during one day at each
school. Teachers of the classes involved in the study
were prepared for the administration of the test during
the week prior to the test's administration. Teachers of
the New Jersey subjects were made familiar with the test
and its administration by the investigator. Those of the

Puerto Rican group were oriented by a teacher in Puerto
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Rico who had translated the instructions into Spanish (see
Appendix C.3 for test directions for Spanish-speaking sam-
ple) and who also had trained in the teaching of English as
a second language through courses taken at the University
of Puerto Rico.

¢n the day during which the tests were adminis-
tered to the subjects, test forms were dist¥ibuted. Each
child was given a wax crayon to use so that no erasures
were possible. In that way, the subject's first response
to a target percept became the recorded response. To
record a response the subjects connected the dots of the
figure perceived in order to illustrate its form (see
Appendix C.4 for test answer key). During the test
neither numerals nor alphabet letters were displayed in
the classrcom as an aid to the children.

One-half hour was given for completion of the
tests.

The directions (see Appendix C.2 for test direc-
tions) for the test were a departure from those given in
the Holmes-Singer test in that subjects responded directly
on test forms rather than on separate answer sheets. The
use of such sheets is thought to be confusing to pupils
below the third-grade level. Time allotted for the test
was also extended from 4 minutes to 30 minutes to permit

the subjects sufficient time to complete the test.
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Data Analysis .

An analysis of variance with unequal n's in the
form of a 2 x 2 factorial (Tuckman, 1970) was used to
test the data statictically. 1In addition, the Guttman
formula (Hill & Kerber, 1967, p. 289) was used for esti-
mating the reliability of the test through a split-test

method. A t test was performed upon the reliability.

Summary

Subjects for the cross~-cultural study were
selected from the second-grade level of public schools
in San Juan, Puerto Rico, and New Brunswick, New Jersey.
Matched groups were established by comparing the means of
their reading and spelling grades and their chronological
ages.,

For obtaining data which could be subjected to
statistical analysis, the subjects were administered a
figure and ground test from the Holmes-Singer Language
Perception Tests.

Test results were subjected to an analysis of
variance for determining any significant difference in
performance, a split-half reliability check, and a t test

to check the significance of the reliability.

37



TR TR

CHAPTER 1V

FINDINGS AND DISCUSSION ﬁ

i

For the purpose of analyzing data, a 2 k 2 fac-
torial with unequal numbers (Tuckman, 1970) wasfutilized.
One ANOVA was performed in testing for differenbes between

groups and between sexes in visual perception.

Findings

The first hypothesis of "this study was as follows:
Language interference affects visual perceptionias demon-
strated by performance ‘on the Figure and Ground?Test from
the Holmes-Singer (1965) Language Perception Te;ts.

For a significant difference to be founa at the
0.05 level for df = 1 and df = 118, the value o% F
required was 3.92; and for a significance at thz 0.01
level, 6.84.

From Table 4 it can be seen that there was no sig-
nif:cant difference between the ENL and EFL groups (F =
1.455, 4f = 1,118; ¥ < 0.05). Since no significant dif-
ference in visual perception between the groups was found,
the first hypothesis must be rejected.

. The second hypothesis of this study was as follows:

The effect of language interference on visual perception

31
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TABLE 4

ANALYSIS OF VARIANCE OF PERCEPTION BY ENL AND EFL
SUBJECTS AND BOYS (N = 60) AND GIRLS (N = 62)

Souice af MS F
Group means 1l 230.354 1.455
Sex means S | 46.083 0.2912
Interaction "l ~150.119 0.9485
Error 1ls8 158.26

Total ' 121 .

p < 0.05 = 3,92,

p < 0.0l = 6.84.
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will be greater for boys than for girls.

From Table 4 on visual perception it can be seen
that there was no significant difference between the per-
formance of boys and girls (F = 0.2912, df = 1,118; p
< 0.05). For a significant difference to be demonstrated,
the value of F required was 3.92 at the 0.05 level for df
= 1,118; and for the 0.01 level, 6.84. Therefore, the
second hypothesis of this study must be rejected.

The Guttman formula for estimating test reliabil-
ity through a split-half method (see Appendix B.5 for
split-half scores of subjects) yielded coefficients of
correlation of 0.87 for ENL and 0.75 for EFL. Table 5
shows that with 61 df, and at the 0.0l level, two-tailed
t = 2.39. The observed 13.67 for r = 0.87 was signifi-
cant. For 57 df and t = 2.41, the observed 8.17 for r =
0.75 was also significant at the 0.01 level.

The findings derived from the study were as
follows:

1. According to scores on the Figure and Groundv
Test of the Holmes-Singer Language Pefception Tests there
is no significant difference in visual perception between
those who have English as a2 native language and those who
are learning English as a foreign language.

2. This study shows no significant difference in

visual perception between the sexes of those who have
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TABLE 5

RESULTS OF t TEST UPON TEST
RELIABILITY COEFFICIENTS

Group N af r t
ENL 63 61 0.87 13.67*
EFL 59 57 0.75 8.17%*

*p < 0.01 = 2.39, 61 4f.
*%p < 0.01 = 2.41, 57 df.
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English as a native language and those who are learning

English as a foreign language.

Discussion

The pupil who has moved to a new linguistic envi-

ronment has had disrupted his ability to communicate with
his peer group as well as his ability to demonstrate pre-
vious learning. In addition to the disruption of his

? aural-oral skill, there is the disruption of his visual-

v graphic skill. To learn to speak a new language, an indi-
vidual must acquire the skill of discriminating among and
; of reproducing sounds meaningfully. The set of rules gov-
erning that person's first language so impedes the acqui-
sition of the second language that it has been designated
; as "language interference" (Weinreich, 1963). To learn to
read and write the new language, the pupil must learn to

% string together different sequences of graphemes (Fries,
1963; Gibson, 1941; Miller, Bruner, & Postman, 1954; Smith,
1943). Even punctuation marks may have a unique placement
and arrangement.

Yet, it appears as if having learned elements
strung together into different sequences had no effect on
the expectancies as assessed in the visual perception test
of letters. This finding seems to concur with Allport's
(1955) percéptual constancy category in the perceptual

process-;that despite changes in position, the target will
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be identified. Perceptual constancy, then, may be
extended cross-culturally, at least into language com-
munities utilizing similar graphic encoding symbols, as
a universal perceptual characteristic. The findings do
seem to indicate that despite the emphasis of different
organizations of alphabet letters because of unique (to
their languages) sequential arrangements, both sample
groups have attained the same perceptual level of iden-
tification with the individual symbols. Thus "different
initial conditions may lead to an equivalent characteris-
tic state [Kling, 1966, p. 80]."

The results of no difference would also seem to
extend the "General Open Systems Theory" postulate of
equifinality, cross-culturally in that "a final state may
be reached from different conditions and/or different
ways [ibid., p. 80]."

The universality of quality and figure and ground
categories proposed by Allport (1955) also seems tovbe
borne out by the study since there was no significant dif-
ference in grapheme allographs perceived by subjects.
Where letters were recognized as capital letters by one
group, they were recognized in similar manner by the sec-
ond group. Then too, figures separated from the ground
by certain dot patterns by the one group were seen as sim-

ilar forms constructed by the same dot patterns by the
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other group.

It was thought that the dimensional frame of
reference and the effect of the prevailing set or state
because of frequency of contact with a percept would
affect its identity by the cross-cultural groups. How-
ever, these categories appear to be more limited in cross-
cultural application to a point beyond which "certain more
or less common cultural interrelationships . . . become
common between unique persons [Ames, 1960, p. 81]."

Because of the findings of no difference in per-
formance between groups or sexes, the Figure and Ground
Test (Holmes-Singer, 1965), which is composed of individ-
ual rather than complex sets of organized elements, may be
useful for identification of visual-graphic organization
in the presence of cultural differences. "Printing and
handwriting often reveal characteristics that are peculiar
to the culture to which they belong [Brooks, 1966, p. 6]."
The test does extract specific learning and specific abil-
ity from complex human beings who must exhibit an ability
to separate figure from ground by connecting dots in
ambiguous and clouded configurations. The study indicated
that such an organizational ability seems to have been
grasped by children as young as seven years of age. It
may also be that learning of letters is well established

by that age level and has already ceilinged out until a
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new allograph set is introduced in the form of cursive

writing, causing a lack of balance.




CHAPTER V
SUMMARY AND CONCLUSIONS

The purpose of this chapter was to summarire the
study, state conclusions found regarding the hypotheses,
list limitations, and suggest possibilities for further

research.

Summary

The study was designed to determine whether lan--
guage interference and visual perception were related as
shown by performance on the Figure and Ground Test from
the Holmes-Singer (1965) Language Perception Tests. More
specifically a determination was to be made whether a sig-
nificant difference existed between the visual perception
of pupils who are learning English as a foreign language
and those for whom English is the native language. In
addition, the study sought to learn whether any difference
found would be more significant for boys than for girls.

Fifty-nine pupils in Puerto Rico and 63 pupils in
New Jersey comprised the 122 subjects uced for the study.
Performances of boys and girls were analyzed. All were
second graders. The particular grade level was salected

because the pupils had not yet been introduced to cursive
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writing, and in that grade level the Puerto Ricén group
had not yet been introduced to the reading or writing of
English.

For determining matching of the intact class
groups, chronological ages in months and ratings on read-
ing and spelling grades were subjected to statistical
analyses. The results of the matching analysis showed
no significant differences.

Although pupil IQ's were not available, the sub-
jects were thought to be of at least average ability inas-
much as they were functioning in regular classrooms. The
groups were also believed to have been essentially from a
lower socioceconomic stratum. In addition, both groups
were considered to have comparable histories since they
attended public schools in their own language communities.
In addition to the usual subjects taught in elementary
schools, the Puerto Rican subjects had been taught aural-
oral English skills for one-half hour daily for two years.
Differences then because of language experience could be
measured.

For the collecting of data all subjects were admin-
istered a modified version of the Figure and Ground Test
from the Holmes-Singer Language Perception. Tests, Series E
and J.

A 2 x ¢z factorial with unecual numbers (Tuckman,

a7
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1970) was used for analyzing the data. One ANOVA was
performed in testing for differences between groups and
between sexes in visual perception. No significant dif-
ferences were found between groups or between sexes.

The Guttman formula for estimating test reliabil-
ities throcugh split-half methods approach yielded coeffi-

cients of correlation of 0.87 for ENL and 0.75 foxr EFL.

Conclusions

Conclusions made as a result of the statistical
analysis were:

1. The null hypothesis that there is no signifi-
cant difference in visual perception between those who
have English as a native langﬁage and those who are learn-
ing English as a foreign language was uraeld.

2. Because males did not demonsitrate a marked
effect compared to females, the null hyvothesis that there
is no significant difference in visual perception between
the sexes of those who are learning English as a foreign
language and those who have English as a native language
was not rejected.

The results of no difference would seem to extend
the "General Open S&stems Theory" postulate of equifinal-
ity cross-culturally in that "a final state may be reached
from different conditions and/or different ways [Kling,

1966, p. 80)." This study seems to indicate that despite
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the emphasis of different érganizations of alphabet let-
ters because of'unique (to their languages) sequential
arrangements, both sampie groups have attained the same
perceptual level of identification with the individual
symbols. Thus, "different initial conditions may lead

to an equivalent characteristic state [ibid., p. 82].%

Limitations

The study's generxalities are limited to the sam-
pling, method, and test used.

Further knowledge is necessary in the relationship
among the families of languages and of the relationships
of the dialects within a language tn extend the universal-

ity of the findings of the study.

Suggestions for Further Research

It is recommended that studies be conducted con-
trasting level of performance of those taught aural-oral
language skills only with those taught aural-oral, visual-
graphic skills practically simultaneously in the learning
of English as a second language.

Further study also seems to be indicated tc deter-
mine whether there is a progression of change in visual
perception as languages become more unique in their
graphic, language-representational symbols. A study

should be conducted comparing the visual perception
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of those using the Latin alphabet with those using a non-

Latin alphabet.
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APPENDIX A

A BREAKDOWN OF SUBJECTS EMPLOYED FOR
THE STUDY SHOWING TOTALS OF EACH
CLASS AND NUMBERS OF BOQYS AND
GIRLS COMPRISING EACH GROUP
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New Jersey Puerto Rico

Subjects (EML) (EFL)
Boys 10 17
Girls 11 17
Total 21 34
Boys 10 12
Girls 10 i3
Total 20 25
Boys 11
Girls 11
Total 22
‘Combined

totals 63 59
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B.l. RAW DATA OF EFL SUBJECTS (30YS)

C.A. in
Subject Reading Spelling months
1 4 4 105
2 5 4 112
3 3 3 102
4 5 4 87
5 ) 4 4 93
6 3 3 104
7 2 2 85
8 4 4 98
9 4 4 88
10 4 4 97
11 3 3 96
12 5 4 93
13 1 1l 99
14 3 3 90
15 2 2 96
16 3 3 92
17 2 3 99
18 4 3 39
19 3 3 86
20 5 5 94
21 4 3 96
22 5 4 97
23 3 2 89
24 2 1 92
25 5 4 96
26 3 2 86
27 1 1l 96
28 4 4 a0
29 4 3 93
Totals 100 20 2734

o8



B.2. RAW DATA OF EFL SUBJECTS (GIRLS)
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C.A. in Test
Subject Reading Spelling months score
1 5 4 89 71
2 5 4 86 73
3 5 4 98 70
4 4 4 86 84
5 5 5 91 70
6 3 3 83 76
7 4 4 89 74
8 4 4 118 71
9 3 3 93 72
10 4 4 86 67
11 4 4 90 71
12 5 4 90 74
13 3 3 95 74
14 4 4 89 67
15 2 2 98 43
16 4 4 92 88
17 4 4 90 85
18 2 1 100 65
19 4 3 95 78
20 3 2 94 65
21 2 1 87 79
22 4 4 93 84
23 2 2 88 70
24 3 3 95 85
25 4 4 95 89
26 3 2 87 52
27 4 2 93 66
28 3 3 114 72
29 4 5 91 76
30 2 2 97 79
Totals 108 99 2792 2190
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B.3. RAW DATA OF ENL SUBJECTS (BOY¥YS)

C.A. in
Subject Reading Spelling months
1l 4 3 90
2 1 1l 94
3 1 1 91
4 1 1l 98
5 2 2 95
6 3 3 92
7 K/ 3 92
8 5 5 91
9 4 3 89
10 4 4 91
11 1 1l 90
12 3 3 99
13 4 4 94
14 4 3 95
1 1 1 89
16 4 4 94
17 3 3 91
18 4 3 98
19 3 2 86
20 4 4 95
21 4 4 89
22 4 3 90
23 3 3 95
24 3 3 100
25 3 3 95
26 2 2 92
27 2 2 92
28 2 2 94
29 4 4 107
30 4 4 91
31 3 3 112
Totals 93 87 2910 23
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B.4. RAW DATA OF ENL SUBJECTS (GIRLS)

C.A. in
Subject Reading Spelling months

1 4 4 95
2 3 3 90
3 5 5 93
4 4 3 89
5 4 4 89
6 4 3 93
7 3 3 89
8 1 2 90
9 3 3 91
10 1 2 89
11 1 2 191
12 4 4 96
13 3 3 91
14 4 4 99
15 4 3 87
16 3 3 100
17 4 4 99
18 4 4 92
19 3 2 88
20 4 2 97
21 3 3 92
22 2 2 90
23 5 4 95
24 4 3 87
25 5 4 98
26 5 4 97
27 5 4 90
28 3 2 90
29 3 3 96
30 5 4 92
31 2 3 90
32 2 2 97
Totals 110 101 2972
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B.5. SPLIT-HALF SCORES OF SUBJECTS

ENL EFL

Sub- Boys Girls Sub- Boys Girls
ject O0dd Even 0dd Even ject Odd Even 0dd Even

1l 37 37 36 40 1 25 27 35 36
2 41 38 24 23 2 35 37 42 31
3 44 38 43 45 3 31 29 36 34
4 41 40 39 3€ 4 29 33 42 42
5 36 28 28 27 5 34 28 34 36
- 6 44 43 32 33 6 31 27 36 40
7 28 29 40 37 7 29 31 37 37
8 42 39 31 28 8 40 37 35 36
9 37 39 36 38 9 42 41 39 33
10 49 42 18 20 10 41 39 34 33
11 1l 1l 29 35 11 33 36 33 38
12 35 39 27 23 12 43 44 34 40
13 39 37 31 35 13 29 22 37 37
14 36 38 42 40 14 41 39 32 35
15 37 32 39 40 15 32 33 20 23
16 40 41 42 38 16 26 21 44 44
17 37 36 38 40 17 32 35 44 41
18 40 39 41 36 18 41 34 30 35
19 38 40 38 32 19 42 39 38 40
20 42 37 37 37 20 44 43 33 32
21 41 39 41 42 21 33 32 37 42
22 43 40 38 43 22 35 35 43 41
23 40 39 3 40 23 38 36 39 31
24 43 44 39 37 24 32 28 44 41
25 33 38 47 46 25 44 39 45 44
26 37 42 39 43 26 33 35 27 25
27 42 39 39 42 27 34 25 34 32
28 36 32 43 46 28 43 46 37 35
29 43 37 41 40 29 38 35 39 37
30 46 41 45 43 30 38 41
31 33 25 39 41 Total 1031 986 1098 1092
32 32 34
Total 1181 1129 1173 1180

Groups ENL EFL

odd 2354 2129

Even 2309 2078

Totals 4663 4207
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C.l. TEST FORM
Test 2 A
Figure & Ground

Wotk down cach of the ten columns separately.

(9999999999

PO 0006 00606 O

64

Vary good

Reading ability:
Good

Last report card
spelling grade

Name

Year

Day

Average
Poor

Month

Birth date

Nonreader

Girl

Boy
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C.2. ENGLISH TEST DIRECTIONS

Do not hiave alphabet or numerals on display.
Use crayons.
Distribute test sheets. Children write their names.

Say: In these puzzles you will sometimes see a capital
letter, sometimes a small letter, sometimes a number,
and sometimes you won't see anything. Now do this
quietly, children. Look at Puzzle Namber 1. If you
see something, take your crayon; follow the dots with
it so that it looks like what you saw. Go ahead.
(Give some time). Now children, did anyone see any-
thing? (Have a child write on board what he saw).
Ask, "Did anyone see something else?"

Say: Do the other puzzles like this first one. Remem-
ber, write the first letter or number that you saw if
two ideas come to your mind. Work quickly. Do the
easy ones first; then go back to do any you skipped.
(Allow one-half hour. Collect papers as children
finish.)

Teacher, on each test form, please supply needed data
by checking appropriate blank:

Boy _ Girl____

Reading ability:

Very good__  Good___ Fair __ Poor _ Nonreader__
Last report card spelling grade.

Please fill in child's birth date:

Month Day Year .

Thank you.

69
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C.3. TEST DIRECTIONS WITH INSTRUCTIONS IN
SPANISH FOR PUERTO RICAN SUBJECTS

Do not have alphabet or numerals on display.
Use crayons.
Distribute test sheets. Children write their names.

(Diga) : En estos rompecabezas ver&n a veces una letra
mayfQiscula, a veces una letra minfiscula y a vecas un
nmero. Otras veces no verin nada.

Ninos, ahora hagan lo siguiente silenciosamente: Miren
el rompecabezas nfimero 1. Si ven algo tomen su
crayola, marquen siguiendo los puntos hasta que quede
dibujado lo que han visto. H&ganlo ahora.

(DEle alglin tiempo para trabajarlo. Luego diga):
Ninos, ahora diganme lo que vieron.

(Permita a algQn nifio ilusrar en la pizarra lo que
vidé. Luego pregunte: ¢Alguno de Uds. vié algo
distinto?)

(Diga) : Hagan los otros rompecabezas como hicieron

el primero. Recuerden, escriban la primera letra o
nlmero que vean; si vienen dos ideas a su mente.
Trabajen r&pidamente. Hagan los més f&ciles primero.
Luego vuelvan atr@s a hacer los que habfan dejado sin
hacer.

(Permita media hora de tiemps para el trabajo. Recoja
los papeles seglin vayan terminando.)

Teacher, on each test form, please supply needed data
by checking appropriate blank:

Boy Girl

Reading ability:

Very good Good Fair Poor___  Nonreader

Last report card spelling grade.
Please fill in child's birth date:

Month Day Year

Thank you.

6o
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TEST ANSWER KEY

cC.4,

10

Item

10
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APPENDIX C.6.

2 DISPLAY OF INDIVIDUAL TEST RESPONSES SHCWING
KEY RESPONSE, ITEY NUMBER, INCORRECT RESPONSE
OR OMISSION (/), AND TOTAL CORRECT
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TEST RESPONSES FOR EFL GIRLS
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TEST RESPONSES FOR EFL BOYS

C.6.
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TEST RESPONSES FOR ENL GIRLS
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TEST RESPONSES FOR ENL BOYS

C.6.
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