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PREFACE

The day-to-day conduct of the project was accomplished by
a team of three members. The project team had to expedite the
implementation of the program in the participating schools,
create and distribute curriculum materials and instruments and
conduct all evaluation activities.

Dr. Arnold Raisner was the Project Director and was in
charge of the total program. Under general supervision, he was
responsible for seeing that the project was carried out accord-
ing to the contract and managed the program in its operational,
research and curricular aspects. He also initiated important
revisions in the project as dictated by its development over the
three year period.

Dr. Philip Bolger was responsible for the research and
evaluation aspects of the project, This included the design and
construction of new instruments of evaluation, the collection
and processing of data and the interpretation of findings.

Dr. Carmen Sanguinetti adapted and translated the curriculum
material. Her activities embraced the preparation of teacher
guides, student texts, work-books and examinations., She consulted
with the school staffs in developing the specialized curriculum,
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CHAPTER 1

INTRODUCTION

Statement of the Problem

The present study seeks to determine the educational
effects of bilingual instruction on junior high school
students of Spanish-speaking background. The program's ex-
perimental variable consisted of bilingual science instruction
and an accelerated course in the Spanish language.

Background of the Problem

The in-migrant brings with him the desire for a better
life for which he expects to pay with his talent, his skills
and his labor. He also usually brings with him a foreign
language steeped in a complex of social attitudes, personal
attachments and an inherited style of living. Economic and
social realities of the new environment make his need to
learn English quite pressing; personal, familial and cultural
forces, however, influence him to retain the old language.
The first generation of in-migrants usually become bilingual
in varying degrees.

The public school systems of Eastern seaboard entry-
points have traditionally, though not exclusively, functioned
to assist the in-migrants and their children to acquire a
basic familiarity with and, later, a mastery of the English
language. State laws, similar to subdivision 2, Section 3204 of
the New York State Education Law, and school policies insisting
upon the education of children in English have been designed
with the acculturating function in mind. When one recalls the
millions of immigrants and their children, who have been
acculturated and educated in urban areas, the accomplishment
stands as a testimony to the public school systems of those
cities.

Success in acculturation, however, has not been with=-
out its price. A vast reservoir of linguistic ability has been
made dormant with the loss of facility in the foreign tongue,
Furthermore, success in the acculturating task has not been
universal. The degree to which English was mastered and used
in the in-migrant home or in the in-migrant neighborhood within
the entry-city varied from family to family, neighborhood to
neighborhood, and from linguistic group to linguistic group.
The degree to which English was mastered and used in the child's
environment frequently affected his ability to function in
English and to achieve in school.




The process of acculturation, generally, resulted
in adoption of the English lancuage by the second generation
children more frequently than by the first generation in-
migrants. This process tended to create a linguistic separation
regarding bilingual dominance between the first generation in-
migrant and second generation offspring. Frequently the role
value of the parents was diminished to some extent since the
language of the home was not necessarily the language of vertical
social and economic mobility. This diminution of the home's
role value was not a serious problem for those children who
acculturate rapidly and moved up the ladder of social and economic
opportunity. But for those children to whom the rungs of these
ladders are too far apart, the loss of connection with the home
and the inability to advance within the host society leave them
in a cultural hiatus.

During an era in which less than half the native popu-
lation graduated from high school, acculturation and school
achievement were not essentials to earning a living. The pre-
technological working world offered ready markets for the skills
and labor of the immigrant and his children. The high school
diploma was not a prerequisite for a job application form. The
untutored and the less gifted could find an income producing
role in our society. The problem for the second generation child
who did not advance socially and economically, regardless of ~.ase,
was not acute., Today, howaver, the cumulative effects of
technological changes a.. qigher educational requirements have
diminished the labor market which traditionally provided the
means of purposive, rewarding living for that group. The problem
has been seriously aggravated.

Bilingualism in the Education of the Inmigrant

Since the Second World War educators have been considering
the revision of present policy. Voices have been raised calling
for language maintenance programs, bilingual education and
preservation of the chiid-home bond. Meanwhile, in New York City
large number of in-migrants from Puerto Rico arrived between 1950
and 1959. In October of 1959 a survey indicated that one in every
four children in the sixth grade was an in-migrant (27). Other
elementary grades had similar distributions. Extensive studies
were designed to review the special needs of the Puerto Rican
student (28). A curriculum was prepared, bilingual personnal were
assigned, class size was reduced, guidance services were increased,
funds for material were allowed and, in general, all standard pro-

cedures for instructional improvement were initiated. 1In his testi-
mony concerning the bilingual education act Dr. Nathan Brown, Deputy

Superintendent of Schools in New York City, reviewed in detail the
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various programs implemeénted in New York City specifically de~
signed to aid the Spanish-speaking child (5).

Despite these efforts it had become apparent that the
hope of bringing the students into the mainstream of academic
life, within a generation, had fallen short of its goal. The
Puerto Rican students were not represented in the high school
academic courses of study in proportion to their total number.
By continuing traditional policies and more recent innovations
the goals still were not being attained. Causative factors in-
cluded high pupil mobility rate, the negative effects of dis-
advantaged areas, English language proficiency as a requirement
for advanced study. Inadequate school motivation stemming from
an inappropriate '"'self-view" was also deemed to be a vital factor
in the determination of academic success.

A closer look at the psychological effects of the cultural
reconstruction of a student might be of value. Upon placement in
class the student is given to understand that although many of his
peers speak his language, that lanquage should not be spoken in
school. Inadvertenly the child's native language appears down-
graded to some students. This supposed rejection of his language
disturbs the personal value system, interfamilial relationships
and the students' developing self-image. School efforts to offset
this effect by putting Spanish music books into the elementary
schools, by providing Spanish books in the library and by conduct-
ing Hispanic-oriented clubs and programs do not completely efface
the effects of language restriction for some children,

while the student is learning English and adjusting to his
new environment he misses the work of his grade. Only a very
superior intelligence or a very dedicated and persistent applica-
tion of effort could overcome the difficulties involved. Some
students succeed; others do not. These latter hearken to the more
realistic values and objectives of their peer group. The magnetism
of this adolescent sub-culture draws the student from the applied
effort necessary for academic success.

In an attempt to offset this apparent tendency schools have
organized programs of Inter-cultural Appreciation. School plays
for Brotherhood Week are well intentioned but serve as poor substi-
tutes for the realities of life. The student can know that he is
being recognized only when he achieves success in the academic
areas which are truly stressed in schools. Despite the efforts of
the schools to produce this happy state, it is becoming obvious
that much more should be done.

The enthusiasm of the newly arrived student continues to
be curdled by the process of acculturation.




- 4 -

Initially, the overridinj need to communicate 3
provides the challenge and induces the motivation
needed for applied school effort, The teacher |
does not have to explain the wisdom of acquiring |
a basic vocabulary. The child feels it - i
viscerally! After the vocabulary and basic pat- ?
terns of speech have been mastered the student gets :
caught in the current that sweeps toward achieving

social acceptance through language growth, The :
student draws his motivation from the acceptance ?
standards o ais sub-culture. He wants to be "in." %
lle wants to satisfy the standards set by his peers. |
Motivation is '"tailor-made" at this point, Sub- .
sequent to this second stage the student is likely 3
to experience a loss of the stimulus needed to
boost his efforts toward the succeeding rungs of
lanjuaje excellence, He has reached the junior
high school plateau. At this point a new refer-
ence structure must become apparent to him; the
need to prepare himself for high school and an even- i
tual vocation. He must examine his aspirations in :
the light of his abilities., He must become sen-
sitive to what is expected of him by his family,

his peers and the authority of the school,. His
inspiration can be no stronger than the sum of the
socio-psychological influences acting upon him (30).

On April 28, 1965 the New York City Board of Educa-
tion issued a policy statement entitled Excellence for the
Schools of New York City. It was stated that "bilingualism
and biculturalism will be encouraged for all pupils, par-
ticularly Spanish-speaking ones, as an aspect of excellence
which will benefit our community and nation in their rela-
tionship to a multi-cultured world" (3).

To use Spanish exclusively as the vehicle of instruc-
tion is to ignore the prime necessity of having the student
eventually mastering English, It must also be understood
that students who came to the United States and entered the
primary grades, had their growth in the mother tongue cur-
tailed so that by the later grades it could no longer serve
as a functional tool for continued academic growth. We have
inherited a situation which has led to student language
limitation in both Spanish and English. With proficiency in
neither language the prospect of academic success is virtually
nil. with one language reinforcinyg a second in an atmosphere
devoid of an anxiety inducing prohibition against either, it
was hypothesized that we may provide the success experience
needed for academic encouragement,




Bilingualism and the National Interest

In former years the large force of unskilled labor
which was needed to operate our economy was partially
supplied by the immigrant. What was an asset in a past era
can constitute "social dynamite" in our present time. The
phenomena of increasing industrial mechanization and auto-
mation coupled with our population expansion and urbani-
zation have eliminated our former need for a large reservoir
of unskilled labor and substituted a void in the area of
technically trained manpower. A citizen without an immediately
saleable skill must be sustained by welfare and unemployment
supports until he acquires a skill which fits the economic _
demand. |

Recognition of the massive shift of manpower needs
has motivated our Faderal Government to support extensive
retraining programs for the poor and economically displaced.
Avoidance of this kind of training would result in the
extension of the unemployment roles and the concomitant |
drain on our economy and tax allotment., For the newly ar- ‘
rived immigrant the language barrier constitues a disability
which is not easily eliminated. He has a stigma which may
linger for an entire generation. We must apply whatever
resources we have to the job of rapidly absorbing the new
arrival into our economy in a self supporting stance. A
second look at the principle of foreign language maintenance
in our schools and in our economy is warranted by the obvious
need to utilize the special language talents which the
immigrant may already have. In 1964 Senator Robert F. Kennedy
indicated before the Senate Sub-committee on Immigration and
Naturalization that "of the 221,1%0 individuals that came to
this country in 1964, 28,756 represent professional, tech-
nical and kindred workers, 6,822 represent managerial-
proprietors and 24,000 clerical and kindred workers."

During the nine years from 1952 to 1961, 30,000
immigrants with engineering training entered this country,
the equivalent of the entire United States graduating class
of engineers in 1961, In the same period 14,000 physicians,
28,000 nurses, 4,900 chemists, 1,100 physicists and 12,000
technicians entered our gates. If we continue to require all
to fit the "procrustean bed" of language requirement, we
deprive our nation of badly needed skills and unwittingly
assign these pecople to lower echelon positions where they may
be displacing our own nationals. The new National Immigration
Act of 1965 extends admission to immigrants of many new coun-
tries while setting employment skills as a criterion for
entrance. The intent of the law would be sterile without a
concomitant modification of our view regarding the role of
cultural pluralism and bilingualism.




Mastery of a foreign language is considered a laud-
able achievement for the native born but is often viewed as
a stigma to be disavowed by the immigrant. The status of
the foreigner and his language is determined by the emotional
outlook of the majority native population. While our nation
was steeped in the isolationism of the early twentieth
century a foreign accent or intonation was anathema to the
American ear. Following the Second World War a growing
awareness and respect for the world role of other nations
modified the impression of our citizenry. The drain on our
national pool of foreign language ability had become apparent,
In 1958 "about one-~third of our Foreign Service Officers
seemed to have the knowledge of a foreign language necessary
to meet fully the diplomatic, p.-ofessional, and technical
requirements of their posts." The National Defense Educa-
tional Act of 1958 moved to encourage the expansion of our
foreign-language-ability reserve. A few months after its
passage Senator Hubert Humphrey commented:

This, however, is but the beginning of a vastly
expanded program necessary to give the United
States the linguistic capacity it must have in
the years ahead. The exigencies of the situation
demand that immediate emphasis be given to im-
proving the language fluency of our Foreign
Service officers, our military personnel, the
members of our economic missions, and the hundreds
of thousands of others who are serving United
States interests abroad. This is of the highest
urgency because these skills are needed---not
tomorrow=--=but now, . . . As a nation we find
ourselves deplorably unprepared linguistically,
either to defend ourselves in the event of a
Third World War, or to exercise the full force

of our leadership in the building of a peaceful
world. The sad fact is, while we are trying to
win friends all over the globe, we can't commu-
nicate with three-fourths of the world's popula-
tion in their native tongue.

The shortest route to the organization of a future
cadre of foreign language "experts" is through the estab-
lishment of a language maintenance program for the foreign
born. The Puerto Rican in-migrant is an American who needs
training only in the academic and commercial fields in order
to play a vital role in our expanding relations with South
America.

The United States Office of Bducation is keenly
aware of the need for change and is even now providing the
financial and moral support for a great deal of work in the
area of bilingualism and biculturalism (17). The government
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is presently supporting programs in Florida, Texas, California and Michi=-
gan, and this is only the start. Senator Ralph Yarborough has introduced
a bill (S. 428, 17, Jan. 1967) entitled Bilingual American Education Act,
which at this writing is in Senate subcommittee. This bill promises a
cornucopia of funds for programs already undertaken by local school
boards. Its declaration of policy as it appears in the Congressional
Record reads as follows:

In recognition of the special educational needs of the
large number of students in the United States whose

mother tongue is Spanish and to whom English is a foreign
language, Congress hereby declares it to be the policy of
the United States to provide financial assistance to local
educational agencies to develop and carry out new and
imaginative elementary and secondary school programs de-
signed to meet these special educational needs.

The rationale as further emphasized in the same document is indicated
as follows:

It may be possible, to demonstrate the employment of the
Spanish language and culture as leverage for educational
adjustment and achievement rather than as a defect in the
process of acclimation to an alien culture.

We hzve a magnificent opportunity to do a very sensible
thing---to enable naturally bilingual children to grow

up speaking both good Spanish and good English, and there-
by be in a position to go forth confidently to deal with
the world, rather than retreat in embarrassment from a
world which speaks a language which they can understand
only imperfectly.

A major aspect of the Science-in-Spanish program relates to the
attempt to assay the feasibility of instituting a language maintenance
program not only through formal instruction in Spanish but through use
of the language as a medium of instruction. Full acceptance of the
legitimacy of the language and the social acceptance of its speakers
are major steps toward bilingualism and biculturalism.

That the New York City school system accepts and endorses the
principles of bilingual education was clearly indicated by Dr. Bernard
Donovan, Superintendent of Schools, in his testimony before the House
General Subcommittee on Education on July 7, 1967 (11). In his remarks
he indicated:

We are dedicated to the bilingual approach to this educa-
tional program. Although we stress the importance of
full command of the English language, we also believe in
the maintenance and strengthening of the child's language
skills in the native tongue of the pupil or his parents.
Bi-.lingual programs can provide superior educational
benefits.




Related Research

In order to be able to appreciate the scope and signifi-
cance of the present study it is essential to consider its
basic problems in the light of earlier findings. We should
also bear in mind that final recommendations stemming from the
findings of any study must be made in terms of reality factors
as they are perceived by the investigator. It is with this
outlook that the present reviewer of the literature aims at
examining related work in the area of bilingualism in the
schools and in the area of psycholinguistics,

Bilingualism in the Schools

The most comprehensive study of the special needs and
progress of the Puerto Rican student in New York City was con-
ducted by J. Cayce Morrison during a period extending from
1953 to 1957 (28)., Dr. Morrison explored the most effective
methods and materials for the teaching of Bnglish as a second
language to newly arrived Puerto Rican pupils. He was also
concerned with the determination of suitable instructional
techniques for hastening the process of acculturation. He
placed his greatest emphasis upon the actual preparation of
material and the analysis of the relative merits of different
methods of teaching the English language. His study of the
psychological aspects of new language adoption related primae
rily to specific school adjustment problems which inevitably
aros2 from the students' sudden plunge into an alien envioron-
ment., In his recommendations, however, he strongly indicated
that New York City should take a new look at the philosoply
governing the education of the non-English speaking student.
Several of his questions (28 ) are relevant to the present
study.

Does his education involve helping him to forget
the language of his fathers? Does it involve
creation of barriers between him and his parents?
Does it subconsciously leave him to discover a
"color line"? Does it quietly demonstrate that
integration of ethnic groups is a two-way process?
These questions purposely cut two ways. They are
intended to challenge the remnants of a philosophy
long since outmoded., They lie at the roots of the
integration of ethnic groups in the school.

A significant experimental approach toward the develop=-
ment of a philosophy of bilingual instruction was initiated
in Dade County, Florida in January 1962 (35). During the year
1961~-62 Cuban pupils entered the country at the average rate
of 250 a week., Today there are approximately 21,000 Spanish
speaking students in the county schools. In exploring feasible
methods of enhancing learning and acculturation the office of
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education established a bilingual school with two classes of
Spanish-speaking pupils and two classes of Bnglish speaking
pupils in grades one through four with eight native Spanish
speaking teachers and eight English speaking teachers.

English was the medium of instruction for all pupils
for approximately half of each day, and Spanish the medium
of instruction for all pupils during the cther half, The
fifth grade was added to the program for the second year and
the sixth grade joined the program for the third year. The
expectation was that at the end of the sixth grade each group
of pupils would know the two languages well enough to operate |
effectively in both, 3

It appears quite clear that the Miami experience in
bilingual education could yield fruitful insights into the
process of language acquisition and maintenance through bi-
lingual instruction. Of particular interest is the developing
attitude of the in-migrant toward the culture which he is
assimilating. Dr. Pauline Rojas, Director of The Ford Founda-
tion Bilingual Program has indicated* the importance of pro- .
viding a continuation of the bilingual program on the secondary
school level so that initial gains could be consolidated.

The bilingual prcgram in Miami provides discrete periods
for language emphasis. In New York City Dr. Finocchiaro (13)
has recently attempted to demonstrate the functional use of
bilingual communication on the kindergarten and first grade
levels with pupils of a predominantly bi-ethnic constellation,
It was hypothesized that the presence of two different language
groups in the same classroom can be utilized to develop bi=-
lingual readiness in both English speaking and non-English
speaking children, The investigators were also concerned with
the development of positive pupil attitudes toward the language
and culture of his classmates. The instructional program em-
ployed the simultaneous use of both target languages within the
framework of the normal kindergarten and first grade curriculum,
The findings have not yet been published but the significance
of this direction of investigation is unquestioned.

It is important to note that provision for the bilingual
student on the college as well as elementary school level are
now being made. The recently established Elbert Covell College,
a division of the University of the Pacific has instituted an
engineering course of study which is rendered completely in
Spanish, Students from Latin America can study together with
bilingual students of the United States without having to first

# Letter to Dr. Arnold Raisner from Dr. Pauline Rojas, Director,
Ford Foundation Project, Dade County Public Schools, Miami
Florida, Dated October 1965. |
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overcome their difficulties in English,
Psycholinguistics

One of the objectives of the present study was to en-
courage functional bilingualism. The learning process involved
in mastering a new language, in a new country, while maintaining
a background language through encouragement from school and home
has been barely explored. However, some closely related work
has been done by researchers in the area of bilingualism,

In 1956, Haugen (20) pointed out that little had been
done in the field of psycholinguistics beyond the study of the
effects of bilingualism upon intelligence test performance,
Haugen feels that the "locus of bilingualism is in the individual
mind," The psychological study of the bilingual is therefore of
central importance in the analysis of bilingualism, Early psy-
chologists have traced the development of native language from
the babbling of infants to full mastery of self-expression (11).
More recently, the effects of bilingualism upon the maturing
student have bren studied in greater detail.

Haugen (20) feels that the motivation for the effective
learning of a second language must have its roots in the needed
social adjustment., Similarly the extinguishing of a background
language depends to some extent upon the individual's attitude
toward the language. Ervin (1ll1) refers to the psycho-social
influences upon the child's receptivity to a new language. He
indicates that a child adopts models which relate to his own
identification (self-image). These studies are particularly
relevant to that aspect of the present study which seeks to
displace the students' discouraging view of his background
language with a more positive, socially "advantaged™ association,
A student who can see the language of his home applied to the
high prestige area of science study may hold himself and the
value of his background in higher esteen.

Jensen (22) points out that there is a considerable body
of research which indicates that the bilingual children may be
handicapped in their intellectual development. He feels that
the burden of two or three languages causes a child of normal
intelligence to become mentally uncertain and confused., He may
lack originality of thought and may be handicapped on intelli-
gence tests. In addition, he cites evidence of research which
finds that the bilingual may become schizophrenic. He experi-
ences frustration and insecurity stemming from "his ineffective~-
ness as a communicator." According to Christopherson ( 6 )
these children feel a "pull in opposite directions which
threatens the unity of their personality."

In the face of these possible difficulties a consistent
theory of bilingualism was needed. Exrvin and Osgood (10)
theorized that there are two types of bilingualism; one in
which each language is learned in its own environment oxr con-
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text, and the other in which the second language is learned by
translation through the first. The former method results in a
coordinate bilingual system while the latter leads to a compound
bilingual system. Coordinate bilingualism can best be achieved
by having the learner abandon his native language while he
undertakes the learning of his second tongue.

Ervin's concept (11 ) of compound and coordinate bilingual
language systems led tc the development of Lambert's (24 ) scheme
for the classification of bilinguals as having learned their
two languages in either a separated or fused context. Acquisi=-
tion was considered to be separated when one language was learned
exclusively at home and the other exclusively in school or, more
pertinent to this study, when one language was acquired in a
particular national or cultural setting distinct from that in
which the second was acquired. Acquisition was considered to be
fused when both parents used both languages interchangeably inside
and outside the home or when an individual acquired his second
language in a school system stressing vocabulary and translation
and where the first or native language was used as the medium of
instruction. This would be the common situation of an American
student studying a foreign language in school. Lambert found that
separated language learning enhances the effectively separated
use of the bilingual's two languages. Experience in separated
contexts also comparatively increases the associative independ-
ence of translated equivalents in the bilingual's two languages.
The ability to switch from one language to the other could not be
related to the way in which the language was originally learned.

The acquisition of a new language is often accompanied by
a diminution in the use of the background language. As the
process of bilingual learning and forgetting take place the
relative extert of use of each language at amy particular point
in time should be known.

Weinreich (44) stressed the importance of determining the
extent of use and the context of use for each language in a
so=-called bilingual system. The extent of the use of either
language can be marked theoretically on a scale which extends
from little use to total use., To superimpose the "area of use"
scale of one language on a similar scale constructed for a
second language, is to determine a '"use configuration" which
could help to identify the student for future study of manifest
characteristics,

More specifically Weinreich proposed that a dominance
con{iguration be established for the two languages. This
configuration would be determined by a host of relevant char-
acteristics such as the bilingual's relative proficiency, his
mode of use (speech or writing), order of learning and age,
usefulness in communication, emotional involvement, function
in social advance, and literary-cultural value. In the present
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study selected aspects of the total dynamic interaction of the
above factors were examined,

Fishman (16) states, "Dominance configurations may be
used to summarize data on the bilingual behavior of many
jndividuals who constitute a defined sub=-population. Repeated
dominance configurations for the same population, studied over
time, may be used to represent the direction (or flow) of
language maintenance and language shift in a particular multi-
lingual setting." It is precisely this shift which may give
us the clue to the contrastive effects of different methods of
instruction which are involved during the process of studied
acculturation and cognition,

vital aspects of the process of language maintenance
have been high-lighted by Fishman and Nahirny (15) who indicate
that parent and teacher attitude toward the language maintenance
effort are key factors in student success. It has been further
shown that where one language was learned prior to intcraction
with another, reading or writing in the mother tongue may resist
shift more than does speaking. Therefore, scales developed to
measure bilingual dominance, especially among subjects not
classified previously as coordinate or compound bilinguals,
should include items eliciting frequency of language use in
such media as reading writing and speaking. It was also found
that where language shift is unconscious or restricted, inner
speech may be most resistant to interference: where language
shift is desired, inner speech may be least resistant to inter-
ference. Hence, Bolger ( 4 ) concludes, it is important that a
measure of bilingualism consider the subject in his many life
roles.

Stemmler (38) indicates the importance of student pre-
conditioning in relation to material being learned or atti-
tudes being assumed. A student from an environment fraught
with economic and cultural deprivation is likely to view the
meaning of specific words and social relationships quite
differently from students originating from a more favorable
environment. The ecology of cognition reveals the subtle
influence of social attitudes and self-image upon the learning
effort of students.

In the present study we are concerned with the fostering
of a positive attitude toward the "self" and the position of
the "self" in relation to the material being presented. Stemmler
indicates further, that in writing and in teaching an audience,
"set" must be presumed by the instructor. If the true "self"
is alien to the presumed "self" a consistent pattern of meaning
distortion takes place. The study of science through the
students' background language may help to fuse the effort of
study with the fulfillment of "self",
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Dr. Simon Silverman, Director of the New York City Bureau
of Child Guidance has emphasized the need for a "closer tie=-in
between the culture of the old country and the child" in New
York City. He stressed the importance of close identification
between the child and his teacher for the enhancement of the
child's self-image and greater respect for the durability of
his culture.




Specific Purposes and Objectives

The purposes of the experimental instructicnal program

were to achieve the following aims for the selected sample
population of New York City students of Spanish-speaking back-
ground,

a.

b,
c.
d.

e.

a.
b.

C.

To increase the students' knowledge of Spanish language,
and culture through classes taught by licensed teachers
of Spanish,

To increase the students' knowledge of English language,
through classes taught by licensed teachers of English.
To increase the students' knowledge of science by having
them taught by bilingual teachers of science.

To raise the students' self-image, morale and aspirations
by nurturing their pride in their Spanish origins.

To creace in the student an appreciation of the fact that
American democracy does not require sterile cultural
uniformity.

The objectives of the evaluation program included the

following:

To measure and evaluate the levels of proficiency attained
in Spanish and in science,

To ascertain status and changes in attitudes, emotions,
motivation, and other personality factors.

To compare the attainments of this sample population with
those of control groups taught by present methods.

Hypotheses

a.
b,
C,
do
e.
f.

The main research hypotheses were that, within the limi-

tations of the measures used, the sample experimental population
would be found to be superior to the control population to a
statistically significant degree at the .05 level of confidence,
in each of the following respects:

Knowledge and facility in Spanish language
Achievement in junior high school science
Personal values, self-image

Motivation and level of aspiration
Emotional adjustment

Social adjustment

It is further hypothesized that the experimental population
will not be statistically inferior to the control population in
knowledge and facility in English language.




CHAPTER II
DESIGN OF STUDY

Introduction

The present investigation followed a "before-and-after"
type design using control and experimental groups. All groups
were measured at the outset and at the conclusion of the study.
The longitudinal design was originally planped to evaluate the
effects of bilingual instruction in the junior high schools,
with the indicated group, over a three year period. However,
large scale school-grade reorganization in Naw York City con-
verted many schools from an organization with grades 7, 8 and
9 to one having grades 6, 7 and 8. As a consequence, this report
covers the progress of those students who completed grades 7 and
8 only. Results of the third year study of the schools not af -
fected by the reorganization has been undertaken and will be
reported at a future date.

The controlled phenomena that were introduced into the
experimental and not the control classes were, first, the en-
couraged use of the Spanish language in the regular science
class under the direction of a bilingual science teacher and
second, the presentation of a new advanced course of study in
Spanish designed to accelerate student progress by using their
background skill in the Spanish language.

The sequence of steps undertaken in this study included
the following:

Selection of Schools

Screening and Assignment of pupils to experimental
and control classes on a random basis

Selection of Specialized Teachers

Preparing suitable instruments for evaluating areas
of change

Obtaining initial scores and measures of student
abilities and attitudes

Preparation of Science Course of Study in Spanish
Preparation of Accelerated Spanish Language Course
Final Testing and Collection of Data

A detailed description of each of these steps will be
reported in this chapter.
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Selection of Schools, Students and Teachers

This experiment began formally in September, 1964 in six-
teen junior high schools in New York City. The schools were
selected to be representative of areas having the most Spanish-
speaking children. Special attention was given to the selection
and inclusion of different types of Spanish-speaking communities.
Older communities were balanced with communities composed of more
recent arrivals. To locate these areas the ethnic distribution
records available at the Bureau of Program Research and Statis-
tics, Board of Education of the City of New York, were consulted
for the school year 1963-1964. Table 1 summarizes the relevant
data for determining the areas in which schools were to be
selected.

Table 1

Number and Percentage of Hispanic-Background Students in
New York City Junior High Schools, October 31, 1963

Total No. of No. of Puerto Percentages
Borough All Pupils Rican Pupils Puerto Rican
Manhattan 36,307 11,899 32.8%
The Bronx 45,572 11,892 27.9%
Brooklyn 76,108 12,254 16.1%
Queens 47,988 1,020 2.1%
Richmond 5,202 124 2.4%
TOTAL 208,177 37,189 Mean %=17.9%

The data revealed that the largest proportion of Hispanic-
background children were in Manhattan, The Bronx and Brooklyn;
accordingly, schools were selected from these boroughs. Other
i.formation published by the Board of Education indicated there
were thirty-two junior high schools in the city with Hispanic-
background registers of ten per cent or more (4 ). The sixteen
schools eventually selected from the thirty-two schools were so
selected because of staffing and administrative requirements
later explained under the heading Selection of Teachers. The

sixteen participating schools were representative of junior high
schools heavily saturated with Hispanic-background students in
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an urban area. The number and per cent of Hispanic-background
students in the sixteen schools ultimately selected are pre-
sented in Table 2 . The sixteen schools are referred to by
nuabers; these letters will be used hereafter whenever refer-
ence is made to individual schools.

Table 2

Number and Percentage of Hispanic-Background Students in
Participating Junior High Schools, October 31, 1963

Total Number
School Hispanic~ Percentage
Borough School Enrollment Background Hispanic
Manhattan 1 1500 837 55.8
" 2 1595 797 50.0 |
" 3 1615 906 56.1
" 4 1527 1005 65.8
" 5 1927 1169 60.7
" 6 1241 394 31.8
The Bronx 7 1265 675 53.4
" 8 1991 1378 69.2
" 9 975 619 63.5 i
" 10 1716 791 46.1
" 11 1931 1344 69.6
| Brooklyn 12 1637 770 47.0
{ " 13 1847 1147 62.1
" 14 955 414 43.4
| " 15 1977 837 42.3
" 16 1397 367 26.3

TOTAL 23,097 13,450 Mean %=53.6
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In the process of selecting teachers each of the 32
schools having ten percent or more Hispanic-background students
was canvassed for the presence on the staff of licensed science
teachers fluent in Spanish. Sixteen of the total number of
possible schools had on their science staffs poiential partic-
ipants. For a teacher to be cconsidered suitable for participa-
tion in the experiment he had to be at least an average science
teacher as judged by his supervisors, licensed by the Board of
BExaminers, and have a basic ability to speak Spanish and to be
willing to participate in the program. Of the sixteen potential
schools nine had absolutely fluent sci-nce teachers while seven
had teachers of Spanish-speaking background and orientation and
were considered adequate within the framework of the program's
objectives.

To insure competency in teaching science the following
criteria had been established. First, the teacher had to be a |
licensed science teacher who had passed the examination of the I
New York City BRoard of Examiners. This certified at least that '
all teachers possessed the knowledge and skills deemed necessary
to teach science by that Board. Second, principals in each of
the sixteen potential schools were given the names of the science
teachers in the school who were supposedly fluent in oral Spanish
ability. They were requested to consult with the supervisory
staff and indicate whether these teachers were considered average
science teachers for that school. Once so rated, the teachcr was
to be asked if he would be willing to participate in the experi-
ment,

To insure competency in Spanish-speaking ability the
following procedure was instituted. Each teacher was interviewed
by two different raters. Rater #1 was a mainland-born science
teacher and assistant principal in the junior high schools. This
rater studied Spanish in high school and college. Employed by
the army in Puerto Rico to teach English to soldiers from that
island, he served two years conducting classes using both lan-
guages. He is co-author of the military wmanual, entitled, Oral
English Program for Spanish-Speaking Personnel (29).

Rater #2 was an island-born former instructor of Spanish-
speaking science teacher trainees at the University of Puerto
Rico. A staff member of The Puerto Rican Study (28) and a
coordinator in the New York City public schools, she has been
an American representative at conferences held in Guatemala. A
teacher in both English and Spanish in Puerto Rico, California
and New York City, her present capacity is that of translator and
Curriculum Supervisor with The Science-Spanish Experiment.




Rater #1 interviewed each prospective teacher before
the program was instituted in May of 1964, to judge the
teacher's ability to speak Spanish. Evaluations were record-
ed on the Rating Form for Teacher Spanish Language Proficiency.
Rater #2 went with the researcher to each of the nine schools
after the program had been instituted and again rated the
teacher, on the job, on the same form.

Nine teachers were rated fluent in Spanish oral ability
by both raters, and seven teachers were categorized as meeting
the minimum requirements for the program. They were referred
to as "Spanish-oriented" teachers. To be rated fluent in
Spanish a teacher had to receive an A or B rating on the adopt-~
ed Puerto Rican Scale and a 4 or 5 on the item "Overall Summary
Bvaluation." A copy of the form is in the appendix but to make
reader interpretation easier the items on the form are reprinted
below:

Item - SUMMARY EVALUATION - Overall Fluency, smoothness,
facility, correctness (of
Spanish Usage by Teacher)

1l - Inferior
2 - Below Average
3 = Adequate
4 - Above Average
5 - Superior

Item - RATING IN TERMS OF THE PUERTO RICAN STUDY SCALE

A - Speaks Spanish as well as a native, with no foreign
accent or hesitance due to interference of a foreign
language.

B - Speaks Spanish with a foreign accent, but otherwise
approximates the fluency of a native speaker. Does
not hesitate because he must seaxrch for Spanish
words and language forms.

C - Can speak Spanish well enough for most situations
met by a typical native speaker, still must make
a conscious effort to avoid the language forms of
English, Speaks hesitantly upon occasion because
of mental tramslation,

D - Speaks Spanish in more than a few stereotyped
situations, but speaks it haltingly at all times.




E - Speaks Spanish only in those stereotyped situations
for which he has learned a few useful words and
expressions,

F - Speaks no Spanish

1eachers who were considered to be Spanish-oriented
had to mcet the same selective criteria as the Fluent Spanish-
speaking science teachers with one exception; fluency in oral
Spanish ability was not required. However, a knowledge of
Spanish was required, Minimum criteria set were: first, they
should have studied Spanish in school from four to five years,
and, second, they had to have some Spanish-speaking ability:
a rating of C, D or B, but not A, B or F, on the form,

The seven Spanish-oriented teachers were also interviewed
by the two raters; none of them was classified as fluent in
Spanish by either Rater., Table 3 exhibits the ratings received
by each teacher from each of the raters,

Table 3

Ratings Received by Participating Teachers from Both Raters
on the Rating Form for Teacher Spanish Language Proficiency

g Fluent Teachers 2 Spanish-oriented Teachers
H Rating on Overall H Rating on Overall
o P.R., Scale Rating o P.R., Scale Rating
O Rater Rater Rater Rater O Rater Rater Rater Rater
L #1 #2 #1 #2 L #1 #2 #1 #2

2 A A 4 5 1 C D 3 2

3 A A 4 5 4 D D 3 3

5 A A 4 5 6 D Cc 3 3

7 B B 4 S5 9 D D 3 2
8 A A 5 5 14 D E 3 2
10 B A 4 5 15 D B 3 2
11 A A S 5 16 D C 3 3
12 A A 5 5

13 A A 5 5




The selection of students and their random assignment to
experimental and control classes were of prime importance. In
the sp:ing term of 1964 while the potential student participants
were still in sixth grade elementary school, the elementary
school guidance counselor worked with the junior high school
non-English coordinators in selecting pupils for the study. The
feeding elementary schools provided each junior high school the
articulation cards of children to be sent to the respective
junior high in the fall, These cards were reviewed for Hispanic-
background students. To identify such children the cards were
scanned for such relevant data as place of birth, languages
spoken, birthplace of parents and other schools attended. A
list of Hispanic-background students was then made from this
initial source,

To isolate from this list students more th n one term
behind in reading but within a two year range of reading
retardation the coordinator reviewed sixth grade reading scores
from the New York City Reading Test, administered January, 1964
on a city-wide basis, A child reading on grade had a 6.5 score;
a child one term behind scored 6.0. A 5.9 score, then, indicated
a child at least more than one term behind; a 4.5 score indicated
the child to be two years retarded in English reading.

After isolating a group of Hispanic-background students
two years retarded in reading, the next procedure was to eliminate
from this list students with severe emotional or behavioral prob-
lems. The guidance counselor in each feeding elementary school
was asked to identify such children from the list of prospective
participants sent her by the non-English coordinator, Judgments
were made on the basis of previous entries on articulation cards,
report card ratings and guidance office records, The aim was to
allow a normal range of behavior types to participate except that
those students whose previous behavior patterns had made instruc-
tion in class virtually impossible at times were to be excluded.
This category included students with recognized histories of
emotional problems that tend to require extraordinary care and
provisions on the part of the teacher,

The junior high coordinator then visited each feeding
elementary school to examine the remaining childremn for proficien~
cy in oral Spanish, These children were rated for oral Spanish
ability on the Scale for Rating Pupil's and Teacher 's Ability to
Speak Spanish developed for The Puerto Rican Study. Only students

rated "C" or better were included.
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B§Eerinenta1 Treatment

BEach experimental class was taught science by a biline
gual teacher licensed in the field of science. The course of
instruction followed the recently developed New York City
Science Course of Study for the Junior High Schools. It empha-
sizes understanding the important concepts underlying the four
scientific disciplines, as well as the interrelationships among
them. There is reorientation away from reliance on descriptive
presentation toward demonstration and direct pupil experiences.
Units of fundamental science content from the fields of chem-
istry, physics, biology, and the earth sciences are presented
separately in the seventh, eighth and ninth grades, Logical
development of each science is stressed.

The course of study calls for the study of science in
the junior high schools of New York City as a major subject
area, with the allocation of 4 periods per week in Grades 7 and
8 and 5 periods per week in Grade 9. The general approach is
toward teaching science in depth with laboratory work as an
integral part of science teaching., Licensed laboratory assist=-
ants are assigned to assure its successful operation. The
teacher used the Spanish language in the science class, to the
extent possible, and encouraged the students to do the same.
Oral presentations as well as assigned readings were given in
Spanish as well as in English when clarification was necessary.
The conversational mood which was established during the
teacher's lecture-demonstration and during the student labora-
tory periods was one of easy and permissive transition from
one language to the other.

Readings and reference works in both Spanish and English
were made aviilable to the experimental students. All standard
English science text material normally used in all other classes
were made available to experimental students as well., Each
week the coordinating office sent to the schools Spanish trans-
iations of important science material that was already available
to the students in English; this included lists of vocabulary
words relating to the week's work, science laboratory experiments,
review tests, general concepts and text summaries, The class-
room science research library contained a collection of suitable
texts which were purchased from Spain, Argentina and Puerto Rico.
Bilingual dictionaries were available in every room.

In order to provide for uniform instructional practices
and policies the director of the project met periodically with
each teacher individually, in order to discuss special classroom
techniques suitable for encouraging the use of Spanish in the
science class. An in-service course lasting for five months was
organized by the project director for the purpose of providing a
nclearinghouse" for ideas and techniques involved in bilingual
instruction,
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Where it was found that the teacher's fluency in Span=-
ish flagged assistance was provided in the classroom instruc~
tion through the use of a special teacher known as a non-
English coordinator, This teacher was assigned in several
instances to be present during the scheduled science laboratory
period, She would in essence, serve to maximize the use of
Spanish in the learning process. In other instances where
teachers were replaced temporarily by substitutes who were non-
Spanish speaking a student translator would be used to provide
the continuity in bilingual usage. Spanish word lists and
manuals of common phrases were assembled and distributed for
teacher's use. In essence, there were two variants of the
main treatment. One treatment involved the use of the compe~
tent bilingual teacher. The other treatment involved the use
of a less competent bilingual teacher who received assistance
from the school's non-English coordinator. In both cases,
however, the main purpose of infusing Spanish into the teaching
of science in accordance with the design of the program was
accomplished.
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The experimental class also received instruction in
formal Spanish. The students' ability in their background
language had been acquired largely through use in the home
situation., Their academic proficiency in the Spanish language
left much to be desired. In order to fill this gap and in
order to provide for the enhancement of the spirit of '"free
use of background language" a course in Spanish was given to
all experimental students, They were scheduled to take the
language for four 45 minute periods a week in the seventh and
eighth grades and for five 45 minute periods in the ninth
grade. The methods of foreign language instruction for this
group were different from methods normalliy used with students
who are studying foreign language for the first time., The
audio-lingual method of instruction was deemphasized in favor
of a more formal contrastive study of language with emphasis
upon grammar, written expression and correct usage,

Uniformity of instructional procedures were established

for all classes in the program through cooperation with the

| supervisory staff of the Board of Education's Office of Forxeign

i Languages. Periodic meetings of the foreign language coordi=-
nators were used to formulate a suitably accelerated course of
study for experimental students. A calendar of content coverage
was established and methods of cooperative supervision involving
the school department chairman and the Office of Foreign Lan-
guage Supervisor were established.

The course was designed to cover school Level I in the
seventh grade, Level II in the eighth grade and finally level
III which terminated in the New York State Three Year Regents
Examination at the end of the ninth grade, The normal course
of study in foreign language in New York City would aim at the
completion of Level II over the same three year period,




- 24 -

Creation and Use of Specialized Science Instructional Material

Use of Spanish as the medium of instruction in the science
class presupposed the availability of Spanish language text
and laboratory material. The Science-Spanish program aimed at
the presentation of both oral and text science material in
Spanish, The allocation of instructional material followed the
pattern indicated below:

The control class received the graded set of four soft-
covered science textbooks in English, These books covered the
areas of chemistry (42), physics (41), biology (40) and earth
science (8 ). In addition, they received mimeographed copies
of their weekly laboratory work sheets. The class science
reference libraries included high school text books in each of
the aforementioned areas and copies of books in specialized
science areas which were obtained from the school library.

Students in the experimental class received all of the
above mentioned English language material which was made avail-~
able to the control students, In addition, they were afforded
the opportunity of having the equivalent content material in
the Spanish language in the following way. All laboratory
experiment work sheets were translated into Spanish in the
Science-Spanish administrative office and mimeographed copies
were sent to the schools for distribution to students. These
work sheets served as step-by-step guides for the students as
they proceeded through their laboratory sessions. The sheets
were cumulatively retained by the students so that they might
serve to assist in future study and review.

In an attempt to make available Spanish language text
material which could be used by students who were studying
largely in Spanish, several steps were taken. For each topic
studied a sequence of mimeographed Spanish language notes was
prepared and distributed to all students. This sequence in-
cluded several pages highlighting the general concepts being
explored, vocabulary sheets, and selected translations from
the English material, The students received their bi-weekly
Spanish language "kit" about a week previous to their studying
the topic in school,

In order to provide Spanish language text material which
could be used for more detailed study, for review and for
advanced study each student received a Spanish language science
text (9 ) for his grade, cross referenced to the presentation
followed in New York City. These books were purchased from the
Office of Education in Puerto Rico.

Spanish language reference books (21) (26) (34) were
purchased from Spain and Argentina and 20 copies of each book
were made available in each school for use in the class science
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library. Standard Bilingual Dictionaries (45) were placed in
all classrooms in order to aid students in the translation of
technical and scientific terms. In this way the study pro-
vided for comparable student learning material in the experi=-
mental and control classes.

Both the experimental and control classes followed The
New Course of Science Study developed under the direction of :
Mr. Samuel Schenberg, Director of Science Instruction in New ;
York City schools. The course for grades 7-8-9 is part of a !
K-12 science program which was experimentally developed in i
order to provide for the logical and sequential presentation '
of scientific concepts from the four major science areas '
during each of the junior high school grades. The objactives
of the program include the following:

- Develop the concepts, skills, knowledges, and attitudes
which were begun in Grades K-6.

- Develop a firm scientific foundation, including labo-
ratory skills upon which the program in Grades 10=12
can be built.

- Explore the various scientific disciplines for the
development of individual interests and abilities,

- Explore the possibility of a satisfying and challeng-
ing career in a scientific field.

- Understand science as a unified whole by perceiving
inter-relationships among the four fields of science,

- Appreciate the role of science in the progress of
civilization and in the development of our techno-
logical sociaty,

- Understand the methods employed by the scientist in
his attack upon problems affecting the health and
welfare of the human race and to rely upon his find-
ings.

- Apply scientific methods and attitudes, where possible,
as a way of life,

The program presented several major innovations in the
teaching of science: Emphasis was placed upon concept devel -
opment rather than upon the traditional reliance upon descrip=-
tive presentation. The inter-relationships among the four
scientific disciplines were emphasized even though the actual
topical sequences separated the fields of chemistry, physics,
biology and the earth sciences. The integration of classroom
ljecture recitation and laboratory work was new on the junior
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high school level, The assignment of four 45 minute science
periods a week allowed for scheduling double periods for
laboratory work each week. This procedure necessitated the
services of a full time school laboratory assistant, Through-
out the program stress was placed upon science as a method of
thinking, of investigation, and of operation., Students
planned together, studied together and formulated their hypoth-
eses after cooperative exchange of thought. Encouragement for
the use of Spanish in this laboratory milieu was thought to be
the most effective way of emphasizing the honest acceptance

of the students backgroung language by the schools.
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Special Instruments

The nature of the population studied and the character
of the bilingual program precluded, in several instances, the
use of available instruments standardized with monolingual
populations. This necessitated the development of special
instruments to secure data for several substudies. Although
the presentation of the findings in Chapter IV includes for
each sub-study a brief review of the instruments used, the
present section is presented at this time to afford a summary
of the more salient instruments developed for those interested
primarily in methodological research.

During the course of the evaluation it became necessaxy
to either translate an existing test or to develop an entirely
new instrument. Among the translated tests were The Basic Test
of Science Knowledge, which served as a measure of initial
science ability and Scale A which consisted of items from two
published tests measuring child anxiety (The Children's Manifest
Anxiety Scale and the Test Anxiety Scale for Children).*

Reviews of these translated tests are amply provided in the
substudies in Chapter IV; for this reason they are not described
here. It is important for one considering using these translated
tests, however, to understand the guiding principles of transla-
tion, First, the "Anglicized" version of a scientific term was
used in preference to the version preferred by the Dictionary (32)
of the Royal Academy. This was done because the students will
not have bilingual instruction in their high school scien~z
courses; it was considered judicious that the nearest English
equivalent of a word be used to effect a smoother transition in
the monolingual high school classes. Another guiding principle
used in translating was that of sense rather than form, i.e.,
ideas, not words, were translated. This later principle opera=-
ted more in the case of sentences than in the case of individual
words,

The category of newly developed instruments includes The
Cultural Retention Form, The Bilingual Science Tests, and The
Personal Data Sheet. The Cultural Retention Form, referred ‘.0
during the experiment as Scale B, was developed to measure tae
degree and direction of cultural polarization which students exhib-
jited at the end of the program, The Bilingual Science Tests
consisted of three tests serving as criterion measures of science
achievement. They were issued at the end of seventh, eighth and
ninth grades consecutively., The Personal Data Sheet was developed
to provide biographical inforration and to provide a measurement
of student bilingual dominance.

* permission for use was granted by Dr, Seymour Sarason,
Department of Psychology, Yale University.




Background for Development of Scale B

The end of junior high school usually occurs during a
stage of adolescent development characterized by a breaking away
from the home; the loosening of home bonds upon the child is
measureable to an extent by the child's affinity for other non-
home, social groups. Among bilingual children this normal
development in adolescence is usually characterized by the less
frequent use of the home language. Interviews with teachers of
Hispanic-background children indicate that the disuse of the
home language is a subtle process initially noticeable in sixth
or seventh grade but becoming more overt with each succeeding
grade. By graduation, the natural prccess of adolescent growth
and the school's policy of acculturation have served in most
cases to negate the home language as a vehicle of communication. l
It is used only occasionally in sclected settings. Similar
changes in preferences for styles of dress, modes of behavior |
and other indicators of culture are also noticeable.

Hispanic-background students demonstrating good achieve=-
ment and ability in school can cross the bridges of acculturation
and adolescence with optimism. A cosmopolitan city with a vari-
ety of industry and commerce eagerly anticipates their vocational
careers. Acclimated to the language and mores of the host
society, these students feel little dependence upon the home as
they anticipate a fruitful place in the host society. Hispanic=-
background students, demonstrating poor achievement and low
ability in school however, cannot pass over the bridges of accul=-
turation and adolescenre with optimism. Divorced from the re-
sources of the home culture by the natural process of adolescence
and the educational policy of the schools, they feel themselves
anticipating a future in a host society offering little for the
academically unable or untrained. This type of student, cut off
from resources of the home culture and without a place in the
host society for which he has rejected his home culture, is in
a potentially dangerous social state. Whereas a rural environ-
ment might reduce social frustration by providing a return to
the land, an urban, ghetto environment offers no such surcease.

An aim of the program was to provide for these students
in a social '"no man's land,”" an experience in bilingual educa-
tion, which even if it effected no dramatic changes in academic
achievement, would serve to bolster a retention of home culture
and a life-line to social identity. To evaluate the degree to
which this took place, Scale B was developed.
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The Development of Scale B - Cultural Retention Form

The instrument used to measure cultural retention or re-
jection by the students was the Cultural Retention Form which
was referred to during the testing period as '"Scale B."

To secure items indicative of cultural retention or re=-
jection, each non-English coordinator and science teacher
participating in the study was asked to list on a special form
five items indicative of student rejection of Spanish culture
and five items indicative of student retention of Spanish
culture. Returns received from the nine schools indicated 45
different items proposed by staff members as indicative of
« :1tural retention, Items suggested covered a wide range of
student activities, aspirations and habits. They included
personal preference items relating to language usage, modes of
entertainment and customs regarding food choice and appelation.
YItems regarding peer relations and group knowledgeability within
the culture were reported,

The next step was to have these same schools identify
approximately five students who, in staff opinion, were defin=-
itely retaining Spanish culture and five, again in staff
opinion, who were definitely rejecting the culture, Students
selected could not be in either the control or experimental
classes, By this means 58 cultural retainers and 49 cultural
rejectors were identified. These 107 students form2d our pre~
test population for determining which of the 45 items best
discriminated between cultural retainers and rejectors,

The next step in the instrument development process was
to conduct the pre-test, A 45 item version requiring a "Yes"
or "No" response was composed and administered in the schools,
Student anonymity was preserved and special instructions were
devised to secure optimum student participation and reaction,
Only code letters identifying students by type were used.
Several promising items were excluded from the pre~test form
because of their personal nature or potential for negative
parent reaction,

Bach item was analyzed in terms of the chi-square tech-
nique in which the "yes" or '"no" responses to the particular
item of the cultural retainers and cultural rejectors were
compared, The fifteen items appearing in the final form were
those best discriminating between student types.

The Development of The Bilingual Science Tests

To test for terminal differences between control and
experimental classes at the end of each school year a bilingual
science test was developed. Since each of these terts was
developed along the same principles of test development, only




- 30 -

the test used at the end of seventh grade is here reviewed, It
served as a prototype for the development of the bilingual science
tests used at the end of eighth and ninth grades.

To insure content validity a content grid was formed list-
ing the objectives of the course in terms of subject matter,
skills and related learnings and their corresponding unit areas
of chemistry, physics, earth science and biology. From this was
determined the number of items in each category required to in=-
sure coverage of the course work. For example, an item examining
the achievement of a laboratory skill in earth science would
appear less important than an item examining an understanding
of the nature of an electric circuit in physics. This determi-
nation was made by referring to the time allotments suggested
for teachers at the head of each lesson in each textbook, If
twice as much time was devoted to electric circuits then the
test should have, theoretically, twice as many items on electric
circuits, By this process the theoretically desirable number of |
items for each unit in the content grid was determined. In all, |
the initial or pre-test versicn of the science test required
seventy-four items,

It:ms for the test were drawn from the textbooks issued
to the classes, while other items were devised by two desig-
nated experts working in cooperation with the test developer,
A pre~test version of the bilingual science test was adminis-
tered in May, 1965 in three schools having similar seventh
grade populations but not included in the study. Returns from
the one hundred students tested in the three schools were item
analyzed according to the technique of extreme differences,
This technique involved stacking all 100 returns in numerical
score order from highest to lowest., The top 25% and the bottom
25% of the returns were used for analysis in the conventional
manner, The difficulty index and the discriminative index for
each item was computed.

Another aspect of the pre-~test included teacher opinions
of the items., Negative features were listed next to the dis-
criminative and difficulty data previously determined. Results
from the pre-test indicated that the test was too difficult with
a majority of the difficulty indices below .50, To secure a
normal distribution of scores the test was made easier, To do
this three factors were considered: First, reduce the number
of options for each item response from five to four options;
second, secure a better balance of items by omitting the most
difficult but including the easier ones; third, readjust item
content in terms of amounts of time actually spent in class
rather than depending upon amounts suggested for use in the text-
book., This latter criticism was brought to the researcher's
attention via the teacher criticism sheet. Conferences with the
teachers revealed that a major portion of the school year had
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been devoted to the units on biology, chemistry and physics.
Adjustments were made accordingly. A final form of forty
items was developed; it was printed in bilingual form in such
a manner that when the student opened the text booklet, on

his left were the questions and options in Spanish, while on
his right were always the same questions and options in
English, The aim was to reduce the detrimental influence of
language disability and to secure a pure measurement of science
achievement. The final form of the test was administered in
June, 1966, to the control and experimental classes in each of
the sixteen schools.

The Personal Data Sheet

The Personal Data Sheet was developed to provide biog=
raphical information concerning the student population and to
provide a measurement of student bilingual dominance. It was
issued at the beginning of the program and again at the end of
the program,

The Personal Data Sheet consisted of three major sections:
The first secured biographical information concerning student
age, place of birth, years in New York City, and length and
location of schooling. The second section consisted of ques-
tions designed to measure the degree of bilingual dominance in
each child. Students were asked to indicate for each of ten
items the frequency with which they used Spanish or English.
The third section required that students check one of five
statements indicating student attitudes toward science. Bilin-
gual dominance scores were determined from the second section
of The Personal Data Sheet. ‘

Determining Bilingual Dominance

In preparing the second section of The Personal Data
Sheet to determine the degree of bilingualism in each student,
the following guidelines were used.

! It was decided to attempt to incorporate into the most

| unsophisticated appearing format some sophisticated features of

; test construction. For this reason only a ten item scale within
! the framework of the guidance setting of The Personal Data Sheet
| was developed. In developing items the aim was to include with-
| in the ten item limit set a variety of media, role, situation

| and domain type items. The variety of media included within
these ten items embraces such linguistic functions as speaking,
reading, writing and hearing. The variety of role situations
include items in which the respondee is producing, as in speaking,
using inner speech, as in reading, or comprehending, as in hear-
ing., The variety of situations included within these items

embrace the informal or intimate situations encountered at home,

@
F
I
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and both the semi-formal and informal situations outside the
home. The domains included within these items are the home,
the neighborhood and other non..school situations. By having
the students indicate the frequency with which they use
Bnglish or Spanish in such a variety of circumstances, it ‘
was felt that an indication of Spanish or English bilingual
dominance could be obtained. Variances included within each

item are presented below:
ITEM MEDIA ROLE SITUATION DOMAIN
1, speaking production (encoding) informal honme
ego=-source
2. global all roles all non-school;
non-home
3. speaking production (encoding) informal home 1
ego~source |
|
4, global all ego roles all non-school; }
non-home
5. reading inner speech (decoding) informal non=school
ego=-source and target
6. writing production (encoding) semi-formal non=school
ego source
7e reading inner speech (decoding) informal non-school
ego=source and target
8. writing production (encoding) semi~formal non=school
ego~-source
9. hearing comprehensive (decoding) informal and/ home
or intimate
10, hearing comprehension (decoding) informal and/ home
or intimate
Four salient features should be known about the scoring

system devised to determine a bilingual dominance score.

numerical values were assigned,

First, each item was equally weighted, that is, the same
possible maximum and minimum scores could be achieved for any of
the ten items.

Second, although there were five possible selections in-
dicating frequency of use of a language for each item, only three

This was done for the reasons




- 33 -

explained under the section concerning the neutralizing factor,
The following is a description of how numerical scores

were assigned, rather than why:

Response to the Item Langggggﬁlnvolved Score
"Always" or '"Mostly" ..... Spanish usage ..... n3n
"Always" or '"Mostly" ..... English usage ..... nle
"Sometimes'" .ccceecccccccse Either .ccececececsccce nazn
"Hardly Ever" or "Never" . Spanish usage ..... wyin
"Hardly Ever" or "Never' . English usage eces. n3n

Third, score interpretations are made with the following
features as guides.

The maximum possible score was "30"; this score would be
indicative of a Spanish monolingual, in that the respondee would
have received "3" points for each item concerning frequency of
use. In essence he would "always" or "mostly'" be using the
Spanish language and 'never' or vhardly ever' the English lan-
guage. The minimum score was "10"; this score would indicate an
English monolingual, in that the respondee received a "1'" score
for each item concerning frequency of use. In essence he would
"hardly ever" or 'never" be using Spanish and "always" or
"mostly" be using English, The middle score was "20"; this
score would be indicative of a bilingual who was equilingual in
that he used Spanish and English with equal frequency in regard
to all items. Scores above twenty would be indicative of
"Spanish Dominance" in that for all items on the scale the re-
spondee indicates more use of Spanish than English; on the other
hand, scores below twenty would be indicative of English domi=-
nance. A graphic presentation is presented below:

SPANISH ENGLISH
MONO= EQUI = MONO=
LINGUAL LINGUAL LINGUAL
/30/ /25/ /20/ /15/ /10/
(Spanish Dominance) (English Dominance)

The fourth feature of the scoring system concerns the
neutralizing factor built in to handle contradictory responses.

A problem encountered in an item arrangement offering
five possible responses of usage frequency is invalidity of
entries. When testing younger people, especially those not on
reading level, the likelihood of imprecise, contradictory
responses must be considered.

To offset patently erroneous entries, the scoring
systen devised presented a neutralizing factor. The following
example illustrates its operation.
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If in response to the first item the student makes the
following selection:

"I use Spanish in speaking at home"

Always Mostly Sometimes Hardly Bver Never
and if in response to the third item the same student makes the
following selection:

"] use Bnglish in Speaking at home"

Always Mostly Sometimes Hardly Ever Never
there is an obvious contradiction, He cannot possibly be using
one language at home "always" and the other '"mostly",

The scoring system counteracts for this situation by
Jiving the student a "3" score for the item one response and a
"1" score for the item three response, His total score for the
two items is four; his average score is two., A two score repre=-
sents the neutral category in that it does not classify the
student as English or Spanish dominant, The student's responses
to other items will polarize his total score, rather than these
questionable responses.

The rationale for using five options indicating frequency
ct use, but only three scoring numerals is presented below,

Frequently, when five options are used the scoring range
is from 1 to 5. However, this practice is not always desirable
because it assumes equal distance between each option, implying
a rectangular distribution, Statistical manipulations to offset
these situations are not universally established( ). Cognizant of
these problems, the following rationale and assumptions were
used in constructing the scoring systenm,

As the population selected was originally bilingual by
selective criteria, bilingualism was considered the norm and
monolingualism, represented by range scores, the unlikely. A
curvilinear rather than a linear distribution was postulated,
with the center of the bell-shaped distribution representing
the equilingual, bilingual and the ranges representing the mono-
linguals, The "2'" score for an item represented the mid-point
of the distribution; the "1" and "3" scores, the extremes of the
distribution, but both equidistant from the mispoint,

The question now arises: '"If three numbers sufficed for
scoring, why then use five options? Why not use only three
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options indicating frequency of use, such as "Usually", "Some-
times" and "Almost Never?"

Such an approach seemed more consonant with the three
numeral scoring system devised. However, there would be
situations in which the response would really be “always"

(e.g., father's or mother's use of Spanish at home). If

only three options were provided, as mentioned above, per-

haps an adult could be relied upon to make the mental interpre=~
tation indicating an entry in the "Usually"? or “"Almost Always"
column, but such reliance could not be placed upon what children
might do. Too frequently, it was feared, they would omit the
item despite any instructions, Failure to present an "Always"
or "Never" option would confuse some youngsters and lead to
scoring problems, necessitating the loss of many cases, It was,
therefore, decided to use five options but only three scoring
numerals. The likelihood of the possible misuse of the extreme
options such as "Always" or "Never" was considered and prompted
the development of the neutralizing factor discussed earlier,

Bilingual dominance scores used in this study were
obtained from student responses on The Personal Data Sheet.
The scores the students received are conditioned by the rationale
and assumptions underlying the development of the instrument.
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Administration and Supervision of Program

A longitudinal study design requires the uniform and
consistent application or presence of the experimental variable
throughout the duration of the study. Normal personnel turn-
over experienced by large urban schools could create a lack in
procedural consistency which in turn could constitute a con=-
founding element in the final evaluation of any experiment,

It is therefore important that we detail some of administrative
and supervisory procedures which were used in this study in

order to minimize or to eliminate the interfering variables
introduced by frequent changes in assigned professional personnel.

Each bilingual teacher of science was assisted by a school
consultation committee consisting of an assistant principal in
charge of science, an assistant principal in charge of foreign
languages, a laboratory assistant, a non-£nglish coordinator and
the grade guidance counselor. All members of the committee were
thoroughly familiar with the aims and procedures involved in the
Science-Spanish experiment. The director of the city-wide pro=-
gram met with each committee at least three times a year., These
meetings served to establish and reinforce the expected uniform
instructional and administrative procedures. The principal of
the school was invited to all sessions but could not always
attend., All newly assigned teachers received their orientation
from the project director as close to the start of their service
as possible, An orientation kit which included a statement of
the philosophy, and a detailed description of the program was
distributed. Sample lessons and tests were provided in order to
bring the teacher up-to-date with respect to the progress of her
new class. At the start of the program in 1963, a 15 session
(2 hour each) course, entitled Methods of Teaching the New Course
in Science in the Junior High Schools was given by the director
for all science teachers involved in the program. Subsequent to
this the director offered an additional course for teachers who
were concerned with increasing their fluency in Spanish, Consulta-
tion and gui. ance was immediately available at all times from the
central study headquarters.

Direct supervision cf the program science teacher was the
responsibility of the assistant principal in charge of science,
Examination of plan books and classroom observations were fol-
lowed by periodic teacher-supervisor conferences. Supervision
of Spanish instruction was the responsibility of the assistant
principal in charge of foreign language. He employed all accept~
ed supervisory techniques used in normal program supervision.
The non=English coordinator and the school guidance counselor
concerned themselves with pupil admissions, discharges, orien-
tation and counseling., The program was explained to parents by
the non~English coordinator and the school principal.
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The Office of Foreign Languages of the Board of Educa-
tion was directly involved in the design and preparation of
materials and techniques which were to be used in the newly
introduced accelerated course in Spanish, A program modifi=-
cation involving the de-emphasis of the audio-lingual tech-
niques of instruction and a re-emphasis upon formal grammar,
rules of pronunciation and contrastive language study was
evolved.

A district language supervisor was assigned to each of
the experimental schools in order to provide the specialized
assistance that could not be given through the regular ladder
of supervision because of the innovative aspect of the pro-
gram. A week-by-week calendar of expected class progress was
prepared for each vear's work and distributed to the schools.
Bnd year examinations to measure the students' progress in
Spanish were provided by the Office of Foreign Languages.

The Office of Science Instruction provided guidance in
making the necessary adaptions and modifications of the new
course of study for use in experimental and control classes.
The original low level of English reading ability of all
students involved in the study made the normal science se-
quence particularly difficult. The science office introduced
a modified course entitled PATHWAYS for all science groups in-
volved in the experiment. A calendar of expected week-to-week
progress was devised and distributed as a guide for all science
teachers.

Execution of distinct administrative procedures for a
special experiment within a large school system is always
difficult because of the inevitable clash with ex .ting rules
and policies. The minimizing of these difficulties was achieved
through the cooperation of the Office of the Deputy Superintendent
of Schools and the different division heads. Several meetings
were held in the Office of the Deputy Superintendent at which the
cooperation of all division neads and principals was enlisted.
Copies of all bulletins and instructional materials were sent to
office heads in order to keep supervisory personnel abreast of
the program [rogress.

A central administrative office for the servicing of the
experimental schools was maintained at the headquarters of the
New York City Bureau of Curriculum Development., The office
staff consisted of a director, a research associate, a materials
and instructional supervisor, two secretaries and the part=-time
service of a business and facilities manager.
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CHAPTER III

STATEMENT OF RESULTS

The Science-Spanish Experiment resulted in superior science
achievement for bilingually taught subjects in the seventh
grade as measured by tests,

The Science-Spanish Experiment resulted in superior science
achievement for bilingually taught subjects in the eighth
grade as measured by tests,

The Science-Spanish Experiment resulted in superior science
achievenent for bilingually taught subjects in eighth grade
as measured by teacher ratings.

The Science-Spanish Experiment did not result in a superior
pass-fail rate in eighth grade science as measured by
teacher ratings.

The Science-~Spanish Experiment resulted in superior Spanish
achievement for experimental students taught Spanish in
seventh grade.

The Science-Spanish experiment resulted in superior Spanish
achievement for experimental students taught Spanish in
eighth grade

The Science-Spanish Experiment did not result in superior
achievement for bilingually taught students in science in
the other achievement areas non-bilingually taught,

Bilingually taught students who exhibited superiority in
bilingually taught science and in Spanish did not exhibit
superiority in their other non-bilingually taught major
subject areas of social studies and mathematics,

The Science-Spanish Experiment resulted in superior ratings
for bilingually taught subjects at the end of eighth grade
in Effort and Reliability. It did not produce superior
results in Conduct of Self-Control, as measured by teacher
ratings.
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The Science-Spanish Experiment results in a greater
affinity for Hispanic-culture among subjects bilingual-
ly taught.

The Science-Spanish Experiment did not result in supe-
rior school attendance for subjects bilingually taught,

The Science-Spanish Experiment resulted in superior
English reading scores for students bilingually taught
at the end of eighth grade as measured by city-wide
reading tests,

The Science-Spanish Experiment did not result in superior
English marks for students bilingually taught at the end
of eighth grade as measured by teacher report card
ratings for English achievement.

The Science-Spanish Experiment resulted in a significant
decrease in anxiety for the students experimentally
taught which did not occur among the controls.

The Science-Spanish Experiment resulted in a significant
decrease in test anxiety for the students experimentally
taught, which did not occur among the controls.

The Science-Spanish Experiment resulted in bilingually
taught students using Spanish more frequently than
comparable controls as measured by the bilingual
dominance scale.

The Science-Spanish Experiment showed that students of
Spanish-speaking backjround show no significant change
in expressed vocational aspiration and expectation
after their two years of bilingual study in science.

The Science-Spanish Experiment was favorably received by
a majority of the staff members involved. It provoked
constructive criticism among a minority; dissenters from
the majority opinion all agreed the program had some
merit. In only one case was rejection total.

Examination of the alternate staffing system indicated
program success in science is contingent upon staffing
with fluent teachers only.




CHAPTER 1V

FINDINGS AND DISCUSSION

Seventh Grade Science

During the 1964~1965 school year the project formally
began with the introduction of a bilingual innovation in the
conventional science program. In sixteen project schools
experimental classes were taught science in Spanish; sixteen
comparable control classes were taught science in English, A
study was planned to compare achievement in science by use of
tests and teacher ratings on report cards. This study is con-
fined to an examination of pupil performances as measured by
the tests, Pupil performances as rated by teachers on report
cards are reported and discussed later,

Hypothesis
The hypothesis examined in this study is:

"There is no significant difference in mean
achievement scores at the end of seventh grade
for experimental and control students initially
comparable in science knowledge."

The operating assumption underlying this study was that
Hispanic~background children with oral ability in Spanish but
retarded in English reading would profit more from a science
course taught in Spanish than from one taught in the conven-
tional manner., The results are limited not only to population
and school types originally defined in the general intro ’'action,
but to those students who remained in the school the ercire
year, Of the 994 students examined in October, 1964 ornly 661
were present for testing in June, 1965. Results are limited to
this population.

Population

The study consisted originally of 994 students in 32 class-
es of 16 junior high school seventh grades. The students were
Hispanic-background, possessed of oral ability in Spanish and on
an average retarded two vears in English reading abjlity., Ex-
treme behavioral problems were not included in either the 16
control or 16 experimental classes. The schools were located in
the major Spanish~speaking areas of Brooklyn, Manhattan and the
Bronx., At the end of seventh grade, however, 661 students were
available for testing, The attrition is due to two factors:
pupil turnover during the year and absenteeism during one of the
two testing periods; however, more of the attrition was due to
pupil turnover. Where there were originally 505 experimental
students and 488 control students, there were in June 344 exper-
imental and 317 control students. Attrition was about the same
for both groups,

- 40 -
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Procedures

In October, 1964 a bilingual version of the Basic Test of
Science Knowledge was administered to secure an indicator of
the students' knowledge of elementary school science., Controls
and experimentals were compared for comparability in this
trait., At the end of the school year (June, 1965) a bilingual
science achievement test was administered to the subjects re-
maining, Groups remaining were again compared to insure they
had been initially comparable; they were then examined for
significant mean differences on final scores. In performing
the statistical analysis the "t" tests of initial scores were
computed without the correlation factor; when computing "t"
tests for terminal differences the correlation between tests
was used in the analysis.

Analysis and Findings
Table 4 presents the results of the "t'" tests comparing
experimental and control groups on in’tial scores received in
October, 1964 on the Basic Test of Science Knowledge,
Table 4

Comparative Analysis of Control and Experimental Groups
on Initial Scores Received by Students Pre-
sent for Testing in October, 1964

Group Number Mean Sigma negn P

Experimental 505 35,76 7.30
.40 NS

Con“+rol 488 35,57 7.69
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Table 5 presents the results of the "t" tests comparing
initial scores of experimental and control students remaining
with the school until final testing time in June, 1965,

Table 5
Comparative Analysis of Control and Experimental Groups

on Initial Scores for Students with the Program
an Entire School Year

Group Nuaber Mean Sigma nen P
Experimental 344 35,52 7.12

.62 NS
Control 317 35,91 7.74

The data indicate no significant difference between the
remaining groups concerning their knowledge of science when
the program began, A comparison of the two tables reveals that
the groups leaving the schools were substantially the same as
the groups remaining, We may infer that had they all remained
in the study final results would not have been altered.

Table 6 presents the results of a comparative analysis of
remaining experimental and control students in terms of scores
they received on The Bilingual Science Test, which was designed
to measure seventh grade achievement,

Table 6

Comparative Analysis of Control and Experimental
Groups on Final Scores

Group Number Mean Sigma ngn P
Experimental 344 20,82 6.92
2.39 Sig.
Control 317 19,72 5.53
"y "=34

The data indicate a significant difference between control
and experimental students in group mean scores; the difference
favors the experimental groups, It is highly unlikely that this
difference could be due to chance. We may safely attribute the
result to the experimental factor rather than chance.
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Conclusions

Hispanic~background students, retarded in BEnglish reading
ability, profit from a science course taught in Spanish. The
null hypothesis is rejected; there is a true difference in
science achievement favoring the experimentals, Furthermore,
the pupil turnover did not alter the type population remaining
for analysis,

Summary

The effectiveness of this program for these students has
been demonstrated in seventh grade. However, the magnitude of
the difference between group scores, although statistically
significant, was not so practically great that definitive con~
clusions could be drawn., It seemad wiser to await the results
at the end of eighth grade. Furthermore, as discussed later
under teacher types the significant results were only attained
in schools staffed by fluent Spanish-speaking science teachers;
no differences were found significant in schools staffed by non-
fluent teachers. |

Bighth Grade Science

During the 1965-~1966 school year the project was continued
for those students remaining in the sixteen schools in which the
program was inaugurated in the previous school year. Once again
a study was planned to measure comparative performances of control
and experimental students with regard %o achievement in eighth
grade science,

Hypothesis
The hypothesis examined in this study is:

"There is no significant difference in mean
science achievement scores at the end of eighth
grade for experiwental and control students in
the project classes.,”

Assuxptions and Limitations

Assumed in this analysis is the hypothesis that the
Hawthorne effect was not operative in the seventh grade study.
1f, again, the experimentals are superior to the controls we can
feel this is a program factor independent of the novelty of the
experimental experience, The subjects examined had been in the
study two years and this should have provided sufficient time
for such novelty, if originally present, to have lost luster,

The results, however, are limited by the necessity of including
as replacements in control and experimental classes, new students
to repiace those who had transferred., This was necessary to




- 1] -

maintain the class sizes. It should be noted, however, that
this eventually was foreseen and counselors were alerted in
making their replacements to maintain the integrity of the ex-
periment,

Population

The study consists of those students who had been in the
prcgram for seventh and eighth grades; the replacements who had
been in the program for only eighth grade were excluded, The
numbers constituting replacements were substantially the same
for both groups with a slightly greater degree of frequency
among controls., Furthermore, the type student replaced was
usually substituted by a similar student of Hispanic-background
meeting the original criteria for selection, However, where
this could not be done the student remained in the class but was
eliminated from consideration in the analysis. Again, inadequate
replacements occurred more frequently in the control than in the
experimental classes. In only two of the sixteen schools did
this occurrence of large groups of improper substitutes occur;
these schools alerted the staff of the situation and elimination
of improper types occurred. Furthermore, the population avail-
able for analysis consisted of those students who were present
for the final test. A slight diminution of population occurs
for this reason. In essence this study is restricted to those
control and experimental students who had been in the program two
years; there were 182 experimental and 140 control students avail-
able for analysis,

Procedures

The scores from Bilingual Science Test II were recorded on
special Digitek Answer Sheets. These sheets were then scored by
the optical scanner. Frequency distributions were made for those
experimental and control students eligible for this analysis in
terms of the population defined. There were 322 students so
available,

Analysis and Findings

The following table presents the results of the "t" test
for mean differences between the 182 experimental and 140 control
students who had been in the program two .years.




- 45 -

Table 7

Comparative Analysis of Control and Experimental Students in
the Program Two Years at the End of Bighth Grade

Group Number Mean Sigma nen P
Experimental 182 19,31 7.22

4.5 Sig.
Control 140 16,08 5.82

The table indicates that the experimental group was differ-
ent from the control group to a highly significant degree, The
group mean difference of 3,23 score points if favorable to the
experimentals,

Conclusion

The null hypothesis is rejected: the experimentals are
significantly different from the controls,

Interpretation

The project continued to have the same positive effect upon
experimental groups in eighth grade that it had in seventh grade,
In fact, the magnitude of the mean difference is much greater
this grade than last, although both were significant., These find-
ings reinforce the inference that a bilingual prograx such as this
results in superior student science achievement,

Eighth Grade Report Card Science Marks

The two previous studies examined comparative student per-
formesnce in science achievement as measured by tests. This study
examines comparative student performance in science achievement
as rated by teachers on report cards. The purpose of the study
was to determine whether or not the findings in terms of teacher
ratings on report cards would duplicate the findings in terms of
tests,

Hypotheses

Because the comparisons are made in terms of total scores
and, again, in terms of numbers passing and failing, two hypotheses
were examined:

1) There is no significant difference between mean science
report card ratings of control and experimental eighth
grade students,
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2) There is no significant relationship between classi-
fication as a control or experimental student and
the numbers passing and failing on report card
science ratings.

Assumptions and Limitations

Two possible limiting factors should be considered in
interpreting the results, First, the control and experimental
classes in eighth grade were not taught in each school by the
same teacher in science., Teacher turnover and programming
difficulties accounted for this; where such a situation oc~
curred, however, the administrator saw to it that comparable
teachers taught each class, Nevertheless, varxiability due to
differences in teachers must be assumed in the report card
ratings. This variability was anticipated and assumed account-
ed for by the large number of teacher raters involved. It was
assumed that among the 14 teachers rating experimental students
and among the 14 teachers rating control students there would
be an equivalent frequency of various types of teacher raters.
Second, the study was conducted with eighth grade classes com-
posed of some students who had been in the program two years
and some who had been in the program one year, Student turn-
over accounted for the necessity of replacements in eighth
grade. The number of one and two year students, however, is
not radically different for the control and experimental groups.

Population

The subjects examined in this study came from experimen-
tal and control classes in ten of the fourteen schools, Twenty
classes comprising 530 students participated in this study;
there were ten experimental classes of 265 students and ten
control classes of 265 students. The teachers entering marks
for the experimental and control classes were the same in some
schools but different in most schools.

Instruments

Final marks as recorded on Permanent Record Cards by
teachers at the end of eighth grade were transferred to a Pupil
Profile Sheet and mailed to the researct staff,

Definitions

Achievement: In this study the term refers to total classroom
pupil performance in a subject area. The tera encompasses all
those aspects of pupil growth considered by a teacher in deter~-
mining a student's final mark. Such aspects as knowledge of
subject matter, pupil participation, performance on homework
assignments, quality of projects or reports, etc,, are usually
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determinants of the teacher's judgment, The term used here is
to be distinguished from the term "achievement" as measured by
standardized tests which focus more upon knowledge of subject
matter and mastery of pertinent skills. Achievement as used
in this section of the evaluation is a global concept encom-
passing many factors relating to the student's performance in
the course of a year's work in class,

Procedures

Science marks entered by teachers on the school Permanent
Record Card at the end of eighth grade were transcribed by the
Non-English Coordinator to the Pupil Profile Sheet, Marks used
in this study were taken from these sheets. Although the usual
system in giving students marks is to assign them in multiples
of five, this was not always the case; the range of ratings was
from a low of 20 to a high of 100. Only the fourth quarter
marks were used in this study.

From the Pupil Profile Sheets returned it was noted, as
anticipated, that some students had been in the program only one
year., The decision to retain them in the study was based upon
three factors: first, desireability of a large population; second,
our finding regarding seventh grade science, notably, that if a
significant achievement difference occurs it will occur within one
year of exposure to bilingual education; third, the balanced number
of one and two year students in most experimental and control

classes,

Mean achievement grades were compared for both groups.
Conventional "t" tests for uncorrelated groups were used, In
examining the "Pass-Fail" categories, however, the chi~square

technique was used.

Findings are presented in terms of each subject area
examined,
Table 8

A Comparative Analysis of Mean Differences Between Control
and Experimental Classes on Fourth Quarter Report
Card Marks in Science

Mean
Number Mean Sigpa Diff, ngw P

Experimental Students
Taught Science in
Spanish 265 74.49 12
2,90 2,78 .0l
Control Students
Taught in Conven=-
tional Manner 265 71,59 12
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The table reveals that experimental students taught
science in Spanish were different in terms of mean score from
the control students taught in the conventional manner to a
statistically significant degree, Variability was almost
identical,

Conclusions

The null hypothesis is rejected. There is a significant
difference between control and experimental students in terms
of group mean science report~card marks received at the end of
the eighth grade.

Table 9 presents the data and results of the study of
the same students concerning the numbers passed and failed.
Specifically, it was intended to determine if the experimental
pass~fail rate differed significantly from that of the controls.
Once again, some marks were used for the same pupils as reported
in the last table.

Table 9

Chi-square of Experimental and Control Students
Passing and Failing Science

Experimental Control x2 Value P

Number Passed 226 216
. 001 NS

Number Failed 39 49

The table indicates that although more control students
failed than did experimzntal students, this result is probably
due to chance. The apparent superior number of passing students
of the experimental type is not a real factor attributable to
the experiment,

Conclusions
The null hypothesis is accepted. There is no significant
relationship between classification of students as control or
experimental and whether or not they pass science.
Summary
In comparing control and experimental students concerning

science achievement as rated by subject teachers, it was found that
the experimental students were definitely superior to the control
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students, However, when the pass-fail rate of both groups was
compared there was no significant difference. In effect it has
been found that when bilingual students are taught science in
Spanish they will on an average exhibit a higiter average mark

on report cards than those comparable students conventially
taught., The number of students, however, who pass or fail the
subject will not be substantially changed. The Science-Spanis.
Project, then, is most positively operative along the entire
range of student marks rather than in getting more students over
the passmarks,
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First Year Spanish

One aspect of the experimental design provided that the
bilingual experimental students receive instruction in Spanish.
Ordinarily, these children would not have been permitted to
take such a course because their English Reading Grades, a
selective factor in determining participants, were too low,

It was assamed, however, that these children should receive
instructior in Spanish for two reasons: first, it would aid in
their bilingual science class work; second, regarding the Span=-
ish language class, their advantage in having an audio~lingual
knowledge of Spanish might outweigh their disadvantage in
English reading ability.

Hypothesis
"There is no significant difference between average Spanish
marks of control and experimental students in seventh grade
Spanigh.,"

Assumptions and Limitations

If the experimental groups do as well as or superior to
the controls the Science-Spanish Program during seventh grade
had a positive effect, This is assumed related to the effect
of the Science-Spanish Program because it (a) permitted
Hispanic-background children with some speaking ability in
Spanish and who ordinarily would not have been permitted to
take Spanish to participate in a Spanish language course, - ad
(b) it allowed the use of Spanish in all phases of scien:. class
work,

In this particular study the ordinary control classes
could not be used because those children were receiving the
conventional program which excluded them from taking Spanish
because of low English Reading Scores. As detailed later in
the Definitions, the special controls used for this study con=-
sisted of students who were superior students to the experi=-
mentals by ordinary selective criteria., It is assumed, there-
fore, that in this study the experimentals were not initially
comparable to the controls but were handicapped.

Definitions

Special Control Classes: These classes were comprised of Non-
Special Progress, but Academic ninth grade students who would
ordinarily take a foreijn language in junior high school, They
are permitted to take Spanish as a foreign language because they
were on or above reading grade level in English, They study
Spanish five periods per week and receive credit upon passing

at the end of the term for Level I Spanish,
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Experimental: These classes wezre composed of seventh grade
students who were in the bilingual experimental classes.

They were on an average about two years retarded in English
reading. They would not have ordinarily been selected for
learning a foreign language. They were also less mature than
the control group, in that they were seventh graders while the
controls were ninth graders. Although handicapped in age and
8nglish reading ability, they had the advantage of an audion-
lingual knowledge of the language.,

Population

Participants came from eleven of the sixteen schools
having the program in seventh grade. Five schools had to be
onitted because of factors in test administration which would
have favored one group or the othex. In some cases data was
insufficient, incorrect or missing. ¥The schools in our study,
however, represent all three boroughs and constitute a 68%
sample of all seventeen schools., There were 281 experimental
students and 297 control students available for analysis,

Procedures

Both the experimental and special control classes par-
ticipated in classes teaching Spanish as a foreign language.
At the end of the school year all participants were given the
1954 Spanish City-wide, Level II examination, This examination
was administered in June, 1965. Marks were recorded on special
forms by the teachers and forwarded to research. 7The data were
scanned for invalid or unreliable entries., Tue results for
each group were compared by the conventional "t" test,

Findings

scores received by the experimentals and special controls on the
Spanish test administered,

Table 10

Results of "t" Test for Control and Experimental
Students on the 1954 Spanish City-Wide, Level II

r Table presents the results of the "t" test for average
| Examination Given June, 1966

Mean Signa Number ngn P
Experimental 74.42 4.11 281

2.17 .05 - ,01

(Sig.)
Control 73.66 4,30 297
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The table indicates that the experimental students diff-
ered significantly from the controls; the difference favored
the experimentals., The result is more likely a factor of
superior performance on the part of the experimentals than it
is due to chance.

Conclusion

The null hypothesis is rejected. The experimental students
are different from the control students to a statistically sig=-
nificant degree in terms of marks received on the city-wide test
in Spanish,

Interpretation

The experimental students did not only do as well as the
controls but better, When we remember that the experimentals
were retarded at least two years in reading and the controls
were the more advanced students in junior high school selected
from the brighter groups, we begin to realize the significance
of this finding. The initial gap between the two groups handi-
capped the experiaentals, However, this was counter-balanced by
their audio-lingual knowledge of language, use of it in science
and study of it in Spanish classes,
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Second Year Junior High School Spanish

By June, 1966, the experimental students remaining in
program had completed another year of learning Spanish as a
foreign language. At this time there were fourteen schools
remaining in the program, but due to schocl~grade reorganiza=-
tion of the city school system nine schools were terminating
the program at the end of the second year; the remaining five
schools continued the program into the ninth grade. These
latter five schools are reserved for the Three Year Study and
were not participants in the Two Year report concerning Span-
ish. In effect nine schools were available for this study.

Hypothesis

"There is no significant difference between mean scores
achieved in Spanish by experimental class students and
special controls."

Similarities and Differences

For the sake of brevity the similarities between this
study and that reported previously under the heading First
Year Spanish are not repeated in detail. The purpose of this
study, its definitions, procedures, assumptions and limitations
are similar to those of the First Year Spanish Study.

This study. however, differs from the previous study of
Spanish achievement in two are¢as. First, the terminal instru-
ment administered for criterion scores was a city-wide Level I1I
Spanish examination instead of the Level I examination., This
was a natural educational consequence of the fact that the
students had now completed two years of Spanish and needad a
more advanced measure, Second, the population used in this
study is a sample of the schools leaving the program at the end
of the second year, Where the parameter for the first year
study consisted of fouxrteen schools from which samples could
be drawn, only nine schools were used as the parameter for this
second year study. This decision was made because of the heavy
testing burden the schools were experiencing, To alleviate this
problem all Three Year Study schools were eliminated from the
parameter., Then, a fitty percent sample of the Twr Year Study
Schools were included. In effect, of the nine Two Year Study
Schools available for testing, five schools, appxoximately half,
were sampled for data, Borough representation was the key
determinant.
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Findings

Table 11 indicates the results of the "t" test compar=-
ing final marks on the Level II, City-wide Spanish examination
given in the junior high schools in May, 1966.

Table 11

Comparative Analysis of Experimental and Control
Mean Spanish Scores

Number Mean Sigma nen P
Experimental 114 79,40 12.2
.93 NS
Control 122 81.20 17.3

The table indicates that the special control classes
scored slightly higher on an average than the experimental
classes; this difference, however, is probably a factor of chance
as the "t" value of .93 is not significant, The table also indi=-
cates that the controls were much more variable than the experi-
mentals, that is, the experimentals tended to cluster about the
mean score while the controls tended to receive scores much lower
and higher than the experimentals., The essential fact, however,
is that no real difference between mean score exists; the exper-
imentals do ac well as the controls.

Conclusion

The null hypothesis is accepted; no real difference was
found between mean Spanish scores fcr controls and experimentals.

Summary

‘After two years in the program the bilingual experimental
students are still doing as well as the control students on
average Spanish score. The superiority of the experimentals
over the controls, which was foun<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>