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* . summarizes the results of the second year of the two-year study of

performance of LEP American Indian students. It includes results of
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schools, and one school controlled by the federal Bureau of Indian

- _Affairs. Researchers assessed the extent to which Indian languages

and English are used at home and during school. Overall, the students
participating in the study scored substantially below the national
average on standardized achievement tests in mathematics and English.
Indian students scored lower on math subtests than did students in
the main LEP study, even though their English oral proficiency

-ratings were higher. Several variables are examined but the report

suggests Indian students' low test scores are largely due to lack of
exposure to English and lack of home support for educational
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This report descuribes the academic performance of elementary grade level
limited-English-ﬁroficient Indian students attending school on or near

Tadian reservations. The study was designed as a complement to the

"National Longitudir.al Evdluation of the Effectiveness of Services for
Language-Minority Limitezd-English-Proficient Students” hich was also

conducted for the Department of Education but did not contain a sample of

Native American students. The report summarizes the results of the second f
year of a two-year study. (The results of the first year are summarized in
Rudes et al., 1988.) Included are the results of two years of on-site data
‘collection in a sample of 8 of the 23 projects visited in the first year -of
the study. The data collection and analyses were performed by Development
Associates, Inc., in affiliation with the Research Triangle Institute,
during the years 1987-1988.
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Chapter 1. INTRODUCTION™

This report describes the findings from the second year of data ccllection
, and analysis for the "National Evaluation of Instructional Services for
iz Linited-English-Proficlent Native American Students.”> It focuses on the
— academic performance of limited-English~proficient (LEP) American Indian

students in the elementary grades in isolated rural schools located ‘on or near
- Indian reservations. To obtain a sizeable population of American Indian LEP
students, the study focused on gchools participating in Title VII (bilingual

education) projects for Native American students.

Overall, the students participating in the study scored substantially below

' the nationil average on standardized achievement tests of mathematics and

t English language arts. In this report, test resulis are examined in detail
together with data on the instructional services provided to these students and

, the characteristics of the community, home, and -school context in which

instruction is provided.

Before proceeding to the presentation of study findings, a brief overview of
the history of Indian education and instructional services for limited-
English-proficient students in the United States will provide the context for

study results.

o\

L lpefiniticns of special terms and symhols used in this chapter are provided in
Anpendix A. |

L 2The primary objective of the first part of the study was to describe the
instructional gervices p.ovideh it v limited-English—proficient Native American

] students i the elementav’ grades. The findings from that portion of the study

| were reported iifos in Rudes e al. (1988). o
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1A A. HISTORY AND BACKGROUND

The relationship of the federal government and the American Indjan has
changed many times in the past 200 years. Since the early development of the
United States, it has been official policy for the feleral government to relate
to Indian people on a nation~to-nation basis. Although treated as sovereign,
Indian nations were subject to legal control through treaties with the federal
government. By 1870, the period of treaty making had ended; encroachment onto
Indisn land escalated, and federal domination grew. There began a resettlement
preriod as entire tribes were moved from their ancestral lands to regions

considered unsuited for other use.

Education. became a major focus of federal Indian policy, as administered
through the Bureau of Indian Affairs (BIA), in 1870 when Congress first
appropriated funds on a regular basis to provide educational services for
certain Indian students in the United States. Prior to this, educational
funding had been limited to treaty obligations and to a Civilization Fund.

_ Currently, the Snyder Act of 1921 (25 U.S.C. 13) provides the hasic authority
g‘ under which the BIA provides educational and other services to federally

recognized Indians. These services include direct operation of schools,
support of tribally-operated schools, and financial assistance to public
schosls serving Indian children.

, With passage of the Johnson 0'Malley Act in 1934 and key amendments in 1936,
: the Secretary of Interior was empowered to expend federal funds through
contracts with state or local agencies for the education of Indian children.
The Indian Self-Determinaticu Act of 1975 (P.L. 93-638) arends the Johnson
0'Malley Act to provide for maximum Indian participation in Indian education
and provides for tuition payment for Indian children. As amended, the Johnson
0'Malley Act. authorizes funding for supplemental programs for eligible Indian
students in public schools, age three years through grade twelve, to meet their
- special and unique educational needs as determined hy contracting agencies and

local adian education committees.

DEVELOPMENT ASSOCIATES, INC.
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A major thread running through the history of Indian affairs has been the
government policy of "assimilation,” and education has been its most important
single means. Federal responsibility ia education developed during the treaty
period when approximately 400 treaties were signed, many of which contained
provisions for eduiation. Judicial decisions, Congressional legislation, and
executive orders steadily increased the federal responsibility to educate the
American Indian. The actual response, however, has varied. Over time, the
government has directed subsidies to mission schools, established a natiomal
Indian school system, supported state public school syste.., supported -
alternative school systems, and enacted legislation intended to meet specific
needs of Indian students.

The middle of the twentieth century (19408-1950s) saw a period of
termination of fédetal trust rasponsibility to Indian tribes and the trust '%
relationship with certain tribes was ended. This was followed by a period of :
relocating Indians to urban areas for training and jobs (1940s-1960s). Many
left their reservations arnd villages during this time.

Recently, the federal policy toward Indians has been one of self- :
determination. Made official during the Nixon administration, its origins go <
back to President Johnson's White House Task FPorce on Indian Affairs (appointed ;
in 1966) and, in Congress, to the introduction by Senator McGovern (D-SD) of a
concurrent resolution to increase Indian economic development and self-
determination. Im 1968, ?resident Johnson sent a message to Congress
recommending that Indians become involved in their own affairs, and, in 1970,

Congress laid out a policy of Indian self-determination, the effects of which
wera felt through the 1970s. This policy was reaffirmed by President Reagan in
the "White House Indian Policy Statement” of January 14, 1983.

Thus, the late 1960s was an important period in the development of Indian
education. The political and social atmosphere supported positive growth. The
termination period of the 1940s and 19508 had made Indian people suspicious of
the federal government, but they pushed for greater federal responsibility in
Indian affairs.

Yoahd 2 oae
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Systematic documentation of conditions among Indians and Alaska Natives
began with the "Meriam Report” (The Problem of Indian Administration) issued in
1928; it is widely considered to.be the first comprehensive review of Indian
affairs. Concluding that the "first and foremost need in Indian. education is

to stop removing Indian children from their families,” the report suggested
that local day schools be emphasized in place of boarding schools. Forty-one

‘years later, in 1969, the second major study of Indian education was released.
The tone and findings of the "Keunedy Report” are reflected in its title,

Indian Bducation: A National Trsgedy - A National Challenge. The report

provided documented evidence, based upon extensive investigation, that both the
BIA and the public school system were failing. In both educational systems,
Indian students were characterized by high dropout rates, low academic
achievenent, and low self-concept; there was also a lack of community and
parental involvement, and a dearth of Indian teachers and school
administrators. Sixty recommendations for improving Indian education were
made. However, the authors asserted that before any recommendations could be

acted upon:

The Federal Goverument must commit itself to a national policy of
educational excellence for Indian children, maximum participation
aand control by Indian adults and communities, and the development
of new legislation and substantial increases in appropriationms...

In the years following the release of the "Kennedy Report,” numerous
changes were made in federal legislation and pulicy with an aim toward
improving Indian education averall. These included the enactment of laws
such as the Indian Education Act (Title IV of P.L. 92-318) in 1974 and the
Indian Self-Determination and Educationsl Assistance Act (P.L. 93-638) in
1975, as well as the amendment of existing laws such as the Johnson O'Malley
Act of 1934. However, probably more important in the long run than the new
amendments and laws were the changes which were wrought in the Indian
community ﬁy the new policies emanating from Washington. For the first time
since the federal goverument assumed responsibility for educating Indian
children in 1865-70, Indian parents found that they could exercise an element
of coutrol over the education which their children received.

15
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Atother federal law which has had substantial impact on the education of
Indian studeunts, specifically those who are limited in their English
proficiency, was ESEA Title VII (the "Bilingual Education Act"). ESEA Title
‘VII was enacted into law in 1968. Originally designed to help local school
districts develop programs of language-related services to improve the
education of limited-English-proficient students by funding demonstration
projects, Title VII rapidly grew into a major funding source for the general
operation of such programs. It also became a major tool for districts to use
in complying with the 1974 decision by the Supreme Court in Lau v. Nichols
(414 U.S. 563) which stated that school districts are required, under Title
VI of the Civil Rights Act of 1964, to provide limited-English-proficient
students with instructional services designed to overcome their English-
language deficiency. In the early years of Title VII, few projects serving

_Indian students were funded. However, since 1974 — the year of the Lau

e e am b v craeined

decision and the‘year of the passage of the Indian Education Act — the
number of projects funded by Title VII to serve Indian students has increased
significantly. Furthermore, as part of the Educational Amendments of 1978,
the definition of the target population for Title VII was revised
specifically to include Native American students as beneficiaries under the

act.

B. OVERVIEW OF STUDY PURPOSE AND DESIGN

The motivation for conducting this study grew, in large part, out of the
work being carried out by Development Associates for the "National
Longitudinal Evaluation of the Effectiveness of Services for Language-
Minority Limited-English-Proficient Students” (hereafter referred to as the
ILM-LEP Study). The sample of 12,000 students participating in that study
was selected to be nationally representative, and thus consisted of large
nunbers of Hispanic, Chinese, and Southeast Asian students, but only a small
nuaber of Native American students. Because of the special interest and
responsibilities of the federal government vis-a-vis instructional services
for Native American students, the U.S. Department of Education determined

ok

6
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that a separate study, replicating the instruments and procedures of the
study described above, should be carried out with a sample of Native
American students.

The primary objective of the first part of this study was to describe
the instructional services provided to limited-English-proficient Native
American students in the elenentary‘grades. The findinés from that portion
of the study were reported upon in Rudes et al. (1988). The primary
objective of the second part of the study — the focus of this report —— was
to acquire a fuller understanding of the academic performance of Native
American LEP-students in the elementary grades attending rural schools on or

near Indian reservations.

ieeo. _ The basic research.plan.called for data to be collected on two cohorts _ ____
of students in a national sample of schools served by Title VII projects

which served Native American elementary school students.l The first y
cohort (Cohort A) consists of students who were in grade 1 during the -
1985-86 school year. The second cohort (Cohort B) consists of students who ’4
were in grade 3 that vear. During the first year of the study, the school

sample was drawn based on a review of Title VII grant applications at the

Office of Bilingual Education and Minority Languages Affairs (OBEMLA) and
telephone and mail contacts with all 58 Title VII projects identified as

serving primarily Native American students. Twenty-three projects were

gelected for on-site data collection.2 These 23 projects included 32

1The school sample for this study was gelected from among those schools which

had ongoing Title VII projects serving primarily Native American students. This
was done in order to facilitate the identification of schools with large numbers
of limited-English—proficient Native American students. However, while all of the
schools in the study had Title VII-funded projects, not all of the students in the
study's student sample received Title VII gervices. Rather, all Native American
students in grades 1 snd 3 in these schools were included, regardless of the
instructional services they were receiving.

2The contacts with all projects were for the purpose of identifying the sample of
projects to be visited. Because of the high cost of data collection in Alaska,
the decision was made by the U.S. Department of Education to exclude projects in
Alaska fron the on-site data collection for this study.

17
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schools and served a total of 1588 first and third grade Native American
-students who came from 16 different tribal groups, and from 18 different
native language backgrounds. Although not a probability sample, the

students in that study constitute a reasonable sample of Indian students

attending rural schools on or near Indian reservationms.

For the second year of the study, 8 of the 23 projects visited during
the first year were selected for on-site data collection. These 8 projects
included 11 schools and served a total of 498 second and fourth grade Native
American students who came from 7 different tribal backgrounds and from 8
different native language backgrounds. All of the students included in the
secorid year sample had also participated in the first year's data
collection. The students in this sample are judged to be reasonably
representative of Indian students attending rural schools on or near Indian
- -regservations. where the- Indian. language..and -.culture- play -a--significant role-
in coamunity 1life.

In the first year of the study, two visits were made to most of the
projects (only one visit was made to some very small projects). The purpose
of the first visit, in Maféh of 1986, was to familiarize Title VII project
staff, school principals, and other school staff members with the study, to
compile rosters of the students to be included in the study, to identify the
teachers and support staff members who work with these students, and, where
required, to seng home parent permission forms. Also during that visit, the
study's measure of academic aptitude (the Raven Progressive Matrices) was
administered to students in the sample. All of the remaining study
instruments (see Appendix C of Rudes et al., 1988, for a description of
each) were administered during the second visit in April-June, 1986.

During the spring of the 1986-87 school year, each of the projects ia
the study sample was visited one time. The purpose of the visit was to
adninister teacher questionnaires and to administer the study's measures of
academic achievement to sample students. (See Appendix B for a description

of the study's teacher and student instrumentation.)

18
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1C C. ORGANIZATION OF THIS REPORT

Chapter 2 of this report describes the characteristics of the students
and the instructional services which they receive, as well as the community
and school context in which the services .are provided. Chapter 3 examines ;ﬁ
’ the academic performance of the study students and Chapter 4 provides o
: interpretations and explanations for the findings presented in Chapter 3.

Fcllowing these chapters are four appendices. Appendix A provides
definitions for special terms and mathematical symbols used in this work.
Appendix B provides the details of the study's sampling and data collection
) instruments and procedures. Appendix C provides more details regarding the
;~ analyses and -interpretations: in .Chapter 4, and Appendix D provides the names

e g At

and affiliations of the members of the study's panel of technical ainsprs.
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Chapter 2. DESCRIPTION OF SCHOOLS AND INSTRUCTIONAL PROGRAHSl

2A A. OVERVIEW

This phase of the study encompasses Indian students in 11 isolated, rural
elementary schools. The schools are in eight school districts located in six
states. Two cohorts of students are involved. Students in Cohort A were
enrolled in the first grade and students in Cohort B were in the third grade
during the 1985-86 school year. As shown in Table 2.1 there were 278 students
in Cohort A and 210 in Cohort B, with the numbers of students in the study
ranging from a total of 117 students in the largest to a total of 32 students
in the smallest of the school districts. Virtually all of the Indian students
in each study school are from-the_same tribal group, with seven tribes

BRI Y

PR

‘represented overall.

2B B. SCHOOL AND COMMUNITY SETTING

28.1 SCHOOL GOVERNANCE, LOCATION AND SIZE

Schools attended by Indian students may be classified into various types
according to the governing body respnusible for school administration. This
study's sample includes 3 public schools, 4 tribally controlled schoolsz,
and 1 Bureau of Indian Affairs (BIA) controlled school.

Where a school is located can be a useful indicator of the socioeconomic

status of students, and thus can be a barometer of schooling factors including

lpefinitions of special terms and symbols used in this chapter are provided in .
Appendix A, :

zTribally controlled schools are those schools which are operated by a tribe
under contract to the Bureau of Indian Affairs.
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- -Indian .stydents..this may be. particularly. important. because it may influence

2B.2

2-2

the type of technological, curricular, and personnel resources available to
students (Brookover & Schneider, 1975; Brookover & Lezotte, 1979; McDill &
Rigsby, 1973). There are two aspects of school location which are important
in considering schools which serve Indian children. The first is whether or
not the school is on or adjacent to a reservation. The second is the

socioeconomic level of the immediate environs. In this study all of the
schools are located on or adjacent to an Indian reservation; all are in
relatively remote, rural areas; and as characterized by the study's data
collectors and by the principals of the study schools, all are in low-income

areas. .

School size has been found to affect how students are supported and
challenged in the educational process (Flagg, 1964; Morocco, 1978). For
their fluency in English and how comfortable they feel in the academic program
being provided in school, both being factors that may ultimately influence
student achievement. Equally important may be the proportion of Indian
students in the studert body.

For the elementary schools that participated in the study, the number of
students in grades K-6 averaged 186, with a range from 55 to 406. In six of
the eleven schools, 100Z of the students were Indian and in all cases Indians
made up over 80% of the student body. An overview of the schools in the study
in terms of grade K-6 enrollment and the percentage of Indian students is
given in Table 2.2. '

COMMUNITY, SCHOOL AND HOME LANGUAGE USE

The extent of use of a local tribal language, English, and other languages
varies greatly among Indian communities. There are whole communities which
are nearly monolingual in an Indian language (e.g., some'isolated Navajo
communities); communities where just about everyone is proficient in Englgsh

and the native language, and in which people use both on a daily basis

21
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TABLE 2.1. <Characteriatics of participating school districts
™. Ppistrict Number of Schools _No. Students i Study Tribal
= ‘] Code in Study Cohort A '~ "Cohort B Governance group

/[ 902 1 52 (19%) 3% (19%)  BIA Navajo
1 910 2 61 (22%) 56 (27Z)  Public Navajo
1903 1 26 (9%) 23 (11%) Tribal  Hualapai
- °1"906 1 20 (7%) 12 (6%) Tribal Apache

s (912 1 30 (11%) 18 (9%) Public Crow
915 1 31 (11%) 28 '(13%) -Pyblic Metchif

~ 1920 1 26 (9%) 10 (5%) Tribal Lakota

: - ~| 926 3 36 (13%) 24 (11%) Tribal Choctaw

"~ ITOTAL 1 278 (100%) 210 (100%)

3
B e L GNP B

TABLE 2.2. School enrollment in grades K-6
School Code Tctal Enrollment Percent Indian Percent Indian Percent Indian

Grade K-6 - Grade K-6 Grade 1 - Grade 3
9021 368 1002 100% 100%
9101 406 89 90 87
9102 144 - 85 83 83
9031 156 ) 83 130 100
9062 112 100 100 100
9121 218 99 95 97
9151 290 100 100 100
9201 142 100 100 100
9261 55 100 100 100
9262 96 100 100 100
9263 55 89 88 73
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2-4

(e.g., some Crow communities); and communities which are nearly monolingual in
English (e.g., some Indian communities in the eastern United States). Also,
the extent of use of an Indian language, English, and other languages will

vary from home to home within a community.
a&. Community Language Use

To assess the extent to which Indian languages and English are used as
means of daily communication in the study's communities, data were collected
from community leaders.and a sample of parents. They were asked to identify
the language most frequently used in ten types of social situations.l For
each of these ‘situations, respondents were asked to specify whether the
language or languages most frequently heard were: (1) the local Indian
language; (2) English; ov (3) another language. Respondents were also given
the opportunity to state 'Don't Know' for each situation.

To arrive at an index of the extent of native language use in the
communities associated with each sample site, a difference score was
calculated by eliminating all 'Don't Know' or 'Other Language' responses, and
subtracting the total number of positive responses to 'Use English' from the
total number of positive responses to 'Use Local Indian Language' for all
respondents from each community. The scores could range anywhere along a
scale from -10 (English is the only language heard in all of the specified
social situations) to +10 (the local Indian language is the only language
heard in all of the specified social situations), with a score of zero
indicating that English and the local Indian language are used about equally
in the comaunity. To determine the extent of native language use, data from
all of the completed forms for a site were averaged to compute the score,
since it was assumed that all of the students at a site came from a single
community.

lThe selection of specific social situations was taken from the linguistics and
anthropological literature on language death and obsolescence (e.g., Dressler and
Wodak-Leodolter, 1977). See Rudes et al. (1988 page D-7) for a listing of the 10
specific situations.
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‘The eight study communities represent a broad range of different situations
with regard to use of English and the local Indian language. The project
receiving the lowest rating received a score of = 7.60 (Project 915),
indicating that English was used predominantly in the community, but that
there was at least some use of the Indian language .as well. Thus there was at
least some -- even though in some cases very little —— use of the local Indian
language in all of‘;he project communities. Conversely, in the communities
with scores indicating more use of the Indian language than of English, the
highest score was + 503 (for Project 926), indicating some consistent use of
English in all cases (see Table 2.4).

Because the extent of Indian language use in an Tndian child's community is
potentially an important variable and may be highly correlated with program
services and their outcomes in terms of school performance in English,

_ projects were put into three categories for some spbsegueh; anslyses. These
three categories are: (1) predominant use of the Indian lanégégé in the
community: possible score range of +2.5 to +10; (2) roughly equal use of the
Indian language and English: possible score range of =2.499 to +2.499; and
(3) predominant use of English in the community: possible score range of -2.5
to -10. The projects in each category are-shown in Table 2.3, below.

TABLE 2.3. Categories of commhnitv language use
based on community language use index

Category N Project
(1) Predominant Use of English 1 915

Language in the Community.
Possible Range: -2.5 to -10

(2) Roughly Equal Use of the 3 903,906,920
Indian Language and English.
Possible Range: =2.49 to +2.49

(3) Predominant Use of the 4 902,910,912
Indian Language in the 926
Community. Possible Range:
+2.5 to +10
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b. Language Use in the Home

‘More directly related to the child's language learning than the extent of
ugse of English and the Indian language in the community is the pattern of
language use found in the home. Parents who do not speak Erglish in the home
deo not reinforce English skillis learned in school, and may not be able to help
with homework.

Therefore, parents were asked which languages were used by the mother or
femaie guardian in the home, and by the father or male guardian. The
responses were comhined to creat® three categories of language use by
parents: (1) one or more non-English langusges, but not English; (2) English |
and at least one other language; and (3) English only. B

Table 2.% 'provides a project-by-project comparison of the pattern of use of
English and an Indian language in students' homes with the index of Indian
language use in the communities served by the projects. As the data in this
table show, Indian language use in students' homes tends to be greater in

communities where there is greater use in general of the Indian language.

TABLE 2.4. Home and community language use in
participating districts

Languages Used at Home by Indian Parents

(Parcentage of Parents) Index of Extent of
Indian Language Indian Language English Indian Language Use
Project @ Only and English Only XN in the Community
926 72 26 2 58 +5.03
902 16 74 10 19 +4,70
910 3 89 8 93 +3.33
91.2 - - - 0* +2,50%
906 46 36 18 22 +1.00
903 2 82 16 50 +0.71
920 4 85 11 27 . -1.00
915 0 2 98 51 -~7.60

*No parent questionnaires were completed at this Qite, and the index of
community language use was hased on data provided by school personnel and
linguists familiar with the project.
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c. Language Use in the School

Because Indian students' English language proficiency is an important
factor in their educational attainment (Galliland, 1986), wvariables that

L K

affect the overall school language environment were identified. They include
school district policies relative to the use of English and other languages
both within :and outside the instructicnal context, the principals' launguage
background, the principals' attitudes toward the use of non-English languages
in the gchool, and the use of English and other languages sutside the
classroom by principals, teachers, and students.

School district policy toward the use of non-English languages provides a

measure of the specialized resources available to assist Indian children. in
the educational process. A specific district policy can also influence how

L

instructional staff interact and react to Indian studeats.

The data related to school policy toward the use of languages other than
English are taken from responses to question: in the ‘School District Policy
Questionnaire. In 63% of the districts, r@spondents<1adic§ted that there as
a district policy concerning the teaching of languages other than English as a .
subject area in the elementary grades; Indian »tudents may receive instruction )
in the oral and/or written language arts of their native language in all of
the schools with an explicit policy.

The extent to which Indian students, teachers, and other staff actually use
a language other than English in non~instructional situations is another
useful indicator of school language environment. A composite variable was
therefore created that describes the extent to which principals, teachers, and
students use a language other than English outside the classroom context. The
composite is composed of three items: (1) the extent to which teachers use é
non-English languages when interacting with Indian LEP students; (2) the
extent to wliich Indian LEP and English-proficient students use English when
interacting outside the classroom; and (3) principals' use of a language other
than English with non-English speaking students. A higher scnre on this
composite indicates greater use of a language other than English, 3.0 being
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‘the lowest score possible and 6.0 being the highest score possible. The
distribution of this -composite, as shown in Table 2.5, indicates that English
is the primary language used in the large majority of schools.

Taken together iheée findings reveai~g'change in school climate with
respect to Indian language use from that reported as late as 1969 in "The .
Kennedy Report.” As indicated in that report and other references, the
general policy of most schools, ia particular Bureau of Indian Affairs

‘
t s .
L o NN e s ),

schools, up to the 1970s was to discourage use of an Indian language by ) J

students, and even to punish them for its use.

TABLE 2.5. Extent of non-Engliéh language use outside the
-classroom by principals, teachers, and students

Composice* Number of

Score Districts Percentage

3.0-4.0 5 46% :
4.1-5.0 3 27 ,
5.1-6.0 ' 1 9 :
Missing - 2 18

TOTAL 11 _ 100%

*The composite variable was created by combining responses from the three
items: (1) The extent to which teachers use non-English languages when -
interacting with Indian LEP students; (2) the extent to which Indian students :
use English when interacting outside the classroom; and (3) principals' use of
a language other than English with non-English speaking students. A higher
score indicates greater non-English language use, 3.0 being the lowest score
possible and 6.0 being the highest score possible.
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C. TEACHERS AND INSTRUCTIONAL PROGRAM

During visits to the project schools each teacher of each student in the
study was 1ntérviewed. Utilizing a specially developed questionnaire and
reporting form; these- teachers provided a description of the instructional
program of each of their Indian students. Subsequently, the responses from
each of the student's teachers were aggregated to provide a separate
description of the instructional program of € - student in the study.

Students in Cohort A received about 23 hours a week of academic instruction
and students in Cohort B received about 26 hours. Table 2.6 presents the data
on the average number of hours per week of instruction in academic subjects
for the Indian students. To help put the data for Indian students in this
stﬁdy into perspective, the table also shows the data from the 23 school
districts in the first year of the study. In overall total hours of

instruction, the Indian students in this study received more hours of academic
instruction during Year 1 than did the larger sample of Indian students.

As the table shows, the major portion of the instruction for this study's
students was in English language arts (approximately 58% of the weekly hours
received by students in Cohort A and 47% of the hours received by students in
Cohort B). For most students, English language arts instruction was divided
between the regular school curriculum and special supplementary instruction in
English language skills. Special instruction in English was received in both
vears of the study by 71% of the students in Cohort A aud 43% of the students
in Cohort B, with 73% of the Cohort B and 77% of the Cohort A students
receiving such instruction during the study's initial year.

While about half of the instructional time for both cohorts was devoted to
English language arts, overall the students received an average of less than :
two hours a week of instruction in the language arts of an Indian Language; f
and, as shown in Table 2.7, most of the students received no such instruction
at all. Indeed, only 20% of the students in Cohort A and 27% of

. 0
K
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TABLE 2.6.

Mean number of hours per week of i.struction in all
academic¢ subjects for Indian students

Subjects:
Regular English

Cohort A ‘Cohort B Indian Students in
: ‘ 23 Year 1 School -
Districtsd
Year 1 Year 2 Year 1 Year 2 Cohort A Cohort B

Reading 6.7 5.8 5.7 5.9 5.8 4.3
Other - 4.0 4.6 3.8 3.9 4.0 3.7
Regular English Total (10.7) (10.4) (9.5) (9.8 (9.8) (8.0)

Special Englishb

Oral English 3.3 1.8 2.6 1.5 2.0 1.6

Other 0 0.6 0 0.7 1.0 1.3
Special English Total (3.3) (2.4 (2.6) (2.2) (3.0 (2.9)
Indian Laaguage

Reading 0.7 4 0.5 0.8 0.4 0.3

Oral 1.3 0.3 1.0 0.9 0.9 0.6
Indian Language Total (2.0) (0.7 (1.5 @@.7) (1.3) (0.9)
Mathematics 4.1 4.3 5.2 5.2 4.0 4.7
Science 1.6 1.8 - 2.8 2.6 1.7 2.3
Social Studies 1.3 1.7 2.7 3.5 1.5 2.4
Ethunic Heritage 0.8 G.8 1.3 1.2 0.6 0.9

Total

No. of Students

(23.8) (22.1) (25.6) (26.2) (21.9) (22.1)

250 225 185 201 576- 472-
577 474 -

R
PR L LT A [
I N . . 1
R 7] . 'S .

: 8Jndian students in. the 23 school districts included in the first year of the

study. The means are based on all students for whom data were obtained; when
students did not receive instruction in a particular subject area, a value of
zero hours was included in the mean. .

b"Regular ¥nglish” refers to the English instruction provided to wonolingual,
English-speaking students and other students who are proficient in English.
"Special English” refers to an inctructional program, such as ESL, that utilizes
materials and methods especially designed for teaching English to LEP students.
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TABLE 2.7. Percentage of students receiving instruction in language
arts of an Indian language and the mean number of
hours they receive

Cohort A Cohort B -
Percent receiving Parcent recelving M
instruction Mean hours wnstruction Mean hours
Year 1 46% 3.7 36% 1.9
Year 2 267 2.7 30% 4.3

FIeHIN

e greasTe e sl iuns

the students in Cohort B received such instruction in both years of the study, 4
and in only two of the districts did all of the students receive instruction *f
in an Indian language. s

Thus, not surprisingly, almost all the instruction offered these students
was provided in English. Indeed, in one project teachers made no use of
Indian language when providing instruction. Across the rest, less than 20X of
the imnstruction in'Hath, Science and Social Studies in either cohort in elither
year was provided in an Indian language. In Cohort A the average use went
from 17% in year 1 to 12% in year 2, and in Cohort B it went from 18% to 112,
On a project-by-project hasis, the amount of Indian language use in academic
instruction decreased each year as well. For example, in the district where
use of an Indian language during academic instruction was greatest, students
in Cohort A received 40% of their instruction in math, science and social
studies in their Indian language in year 1. In year 2 the mean for these
students dropped to 28%. Third-graders in that district received 15% of their
instruction in an Indian language, and in the fourth grade such instruction
amounted to only four percent.

Language of instruction is closely related to characteristics of the

instructional staff, and whether or not Indian students' teachers are

themselves Indian may affect students’ interest and performance in school.
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3 _ As shown in Table 2.8, 44X of students in Cohort A and 62% of students in

) Cohort B had an Indian as their main classroom teacher in at least one of the

T two years of the study. Although there is éonsiderable variation in this
regard wittiu cohort across the eight districts, at least some students in all

C of the districts had at least one Indian teacher, thus indicating the presence

of Indian professionals on the teaching staff of each of the study schools.

. Similacriy, the table shows that most students —— and at least some in every

;t? district -=— had at least one teacher who used the local Indian language when

""" communicating with students outside of class.

Whether students receive most of their academic instruction from a
professional teacher as opposed to a classroom aide may also influence student
performance. Présumably it is preferable for students to be instructed by
certified teachers, but often students with limited proficiency in English
receive gubstantial portions of their instruction from an aide. To determine
the extent to which this was true in this study's sample the main classroom
teachers of each of the students were asked to indicate whether "when Native
American students receive instruction in areas such as math, science and
social studies ... (a) the classroom teacher provides most/all; (b) the aide
provides most/all, or (c) both teacher and aide share this instruction
equally.” Teachers  were also given the opportunity to indicate none of the
ahove was the case. As shown in Table 2.9, a substantiai portion of the
academic instruction provided to a large proportion of the students, :
particularly in year 1, was provided by an aide, and in two of the districts '
an aide provided all of the instruction to the first graders in the study's
initial year.

o
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TABLE 2.8. Percentage of sté%entsswhose main teacher is Indian
and percentage with a teacher who used an Indian
language with students outside of class

Percentage of students
with a teacher in Year 1
or 2 who used an Indian |
Percentage of students' whose main teacher is Indian language with students |

. Cohort A _ Cohort B _

District Year 1 Year 1 Cohort Cohort

Code Year 1 Year 2 ot 2 Year 1 Year 2 or 2 A B

902 . 332 642 62% 53% 0% 532 942 47% o
910 51 35 35 68 34 50 35 55 Co
903 4 76 68 0 100 100 88 100

906 0 - 0 100 100 100 0 100

912 100 27 100 94 39 94 70 94

915 0 0 0 61 46 75 ’ 0 57

920 0 100 83 - 0 0 100 0

926 0 0 0 38 47 38 8 42

- 27 41 T 44 55 43 €7 51 61

TABLE 2.9. Percent of students who received a substantial amount of
academic instruction from a classroom aide

District _ Cohort A Cohort B )
Code Year 1 Year 2 Year 1 Year 2 .

902 63.5% 100% 1174 0z

910 100* 32* 76 32

903 100* 0 100 0

906 0 - 0 0

912 50% 0 6* 0

915 100 0 0 0

920 0 100=* 0 0

926 0 100 0 0

TOTAL 51% 47% 367 185

*Most or all is from an aide.
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Chapter 3. CHARACTERISTICS AND PERFORMANCE OF INDIAN STUDENTS

3A A. STUDENT CHARACTERISTICS

The students in the study represent six Indian tribes and virtually all
(99%) were born on or near an Indian reservation. Residence on or near a
reservation is an important variable in understanding Indian students'
academic performance because of the important cultural and linguistic
influences on Iadian children of life on the reservation. For most students,
their current school was the only school they had ever attended. Almost all .
(96%) had attended kindergarten and 76% had attended at least one year of a
pre-school program. The mean age for first-grade students in the study (as of
January 15, 1986) was 7.1 years (S.D.=.52) and 9.2 years (S.D.=.65) for
third-grade students. These are in the range of the ages one would expect for &
first and third-grade students.

3A.1 ORAL LANGUAGE PROFICIENCY

To get a uniform measure of English and Indian-language proficiency for
students across all projects in the study, arrangements were made for teachers ;
of students in the study sample to completc an instrument entitled the Student :
Oral Proficiency Rating (SOPR).2 On this instrument, students were rated by

lpefinitions of special terms and symbols used in this chapter are provided in
Appendix A. ' :

2The SOPR is a rating instrument that is a slightly modified form of the Student
Oral Language Cbservation Matrix (SOLOM), an instrument used in California to
assist in student placements. The SOPR provides a measure of student proficiency
based on actual comprehension and production within formal and informal classroom
discourse situations. The data that form the basis of the teacher ratings of
student oral proficiency are the numerous classroom discourse situations in which

_ the teacher and the student have used the language of interest. Thus the data
used are drawn from extensive dailly interaction with the student and are not
limited only to selected topic areas or selected language skills. Since no
specific assessment situation is required for the rating, student reticence or
_test-wiseneas is much less a factor in the ratings. For these reasons, the SOPR
ratings are expected to be more valid for the study purposes than any scores
obtained through the use of the tests available commercially. Also, the general
format of the SOPR is such that it can be used for all language groups, provided
that there is a qualified te :cher available to rate the student in the native
language. (For additional discussion see Rudes et al., 1988, and Zehler, 1985.)
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teachers who were proficient in the language being rated, whether English or
the Indian language, and who were also familiar with the student's use of that
language within a range of classroom situations. Students were rated on a
scale of 1 to 5 in five categories of oral proficiency: comprehension,
fluency, vocabulary, pronunciation, and grammar. A rating of 1 indicated
minimal or no proficiency ia that category of languagé proficiency while a
rating of 5 indicated ability éﬁuivalent to that of a monclingual speaker of
the same age as the student being rated. A total score was calculated by
sumning the scores for the five individual categories; the total score
possible thus ranged from 5 to 25 with the exception that for all the students:
in one site who were known never to have heard an Indian language the total
score of 5 was changed to 0 {or to -4 for use in some analyses).

The means of the total scores for the English and Indian language ratings
are presented in Table 3.1. As the table shows, the language proficiency of
the students varies by district, there being greater variation ‘among districts
with respect to the Indian language than English. Overall, the students may
be considered as having a functional, but not fully fluent, proficiency in
ﬁnglish which was a little greater for third-graders than first-graders.
Proficiency in an Indian language is rather limited for both first and
third-graders, with students in one of the projects having no proficiency at

all.
TABLﬁ 3.1. Mean English and Indian language SOPR scores

Dis- English Indian Language

trict Cohort A Cohort B Cohort A Cohort B

Code [Mean SD . No. Mean SD No. Mean SD No. Mean SD

902 17.7 5.16 51 17.1  6.01 38 16.8 5.88 47 18.1 6.54

910 19.8 2.68 39 19.2 3.00 40 15.5 4.50 39 17.2 6.17

903 19.3 2.33 24 20.6 2.25 23 12.5 4.67 24 16.3 5.70

906 15.6 3.72 16 19.2 2.44 9 17.8 7.14 16 12.4 7.48
. 912 20.6 4.74 30 22.2 3.60 16 14.8 8.55 30 18.7 6.35
H 915 21.2 3.49 28 20.4 2.63 28 4.00 O 29 4.0 0
’ 920 20.6 2.36 24 24.6 .52 10 14.8 4.92 25 14.8 6.97
; 926 17.2 3.81 36 17.4  4.20 24 17.5 4.84 36 19.8 3.80
f TOTAL {19.0 4.15 248 19.5 4.26 188 14.4 6.78 245 16.3 7.00




ACADEMIC APTITUDE

‘compared to national percentiles for a cross section of students of the same

-mean score is quite low for cohort B students at site 906. While we do not

To provide a measure of the child's academic ability which would not be
operationally dependent on a knowledge of the English language the Raven
Progressive Matrices Test was used. A review of the distribution of total
scores -on thé Raven for grades 1 and 3 indicates that a very large part -of the

entire range of possible scores is covered. When scores on the Raven are

age in the US, the Indian students in the sample score at about the national
norm. As shown in Table 3.2, the mean score for ihe students in Cohort A is
equivalent to the 58th percentile and the mean score for Cohoré B is
equivalent to the 45th percentile (Raven et al., 1986). As tlie table also

R

shows, there is some variation among the sites. Relatively low mean scores
for students in both cohorts are found at site 903 and 920. Similarly, the

have the data to clearly explairn the reason for these particularly low means,
we suspect it 18 related to the fact that the communities served by these
sites are all extremely isolated, traditionmal, and poor, even in comparison to
the other sites in this study, and that in district 906 students may leave the
tribally controlled study school for the nearby public school after they have
increased their English language ability.

TABLE 3.2. Mean Raven scores and comparison of scores
with the publisher's national sample
Dis- Cohort A Cohort B
trict | Mean Mean Mean Mean b4
1Code | Score SD No. Age Zile | Score SD No. Age ile _
902 19.8 5.27 50 7yr2mo. 59 29.7 7.84 35 9yr3mo. 42
910 | 20.8 4.86 58 7-1 64 25.6 3.36 48 9-1 40 ;
903 16.6 4,85 24 7-3 35 24,5 8.05 22 9-4 27 f
906 21.2 6.11 16 6-11 66 26.5 9.74 8 9-4 33 ‘ )
912 23.5 5.33 30 7-1 77 32.7 7.28 15 9-2 62
19.6 4.6 29 7-1 58 27.6 7.61 27 9-1 43
15.3 6.36 24 7-2 35 27.5 9.18 10 9-8 . 36
19.0 5.32 34 7-2 55 25.8 9.08 24 9-0 40
19.7 5.63° 265 7-1 58 27.2 8.18 189 9-2 45
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Not surprisingly, further analyses indicates that Raven scores definitely
are related to mastery of English. The correlation between Raven total and
English SOPR is .17 for grade 1 and .30 for grade 3; these correlations are
not high, but they are statistically significant. Bearing in mind that the
Raven is a nonlanguage test, it seems unlikely that mastery of English is
among the causal factors accounting for high Raven scores. Rather, wé
surmise, there is some causality in the opposite direction; students with high
Raven scores tenc ‘to have a high level of academic aptitude including Ehe kind

. of verbal ability that is useful in learning English. There appears to be no

such causal relation for the Indian-language SOPR, however. The explanation
is probably that all the students, regardless of the extent to which they have
been exposed to their tribe's Indian language, either in or outside of school,
are under some pressiure from the school to acquire proficiency in English (or
if they are already proficient in English to continue improving their skills
in it). Conversely, there its not likely to be uniform pressure on students to
augment their skills in the tribal launguage.

HOME ENVIRONMENT

Family structure and parents' educational levels are also factors which
have been shown to be related to academic achievement (Laosa, 1982a; Laosa,
1982b; Henderson, 1981; Lambert, 1977; National Center for Education
Statistics, 1978; Rosenthal, Baker & Ginsberg, 1983). There is also
considerable evidence to suggest that parents’ interest and involvement in
education can affect the academic outcomes of their children (Gore, 1974;
Kjolseth, 1972; Cervantes, 1978; Cervantes, Baza, & Torres, 1979). Therefore,

a series of questions was asked relating to these areas.

The children in the study came from moderately large families. Overall,
the mean family size of students in the study (both Cohort A and B) was 5.9
members, with only moderate variation among sctool districts (from 7.8 to J.1
members). With respect to education, the fathers of Indian children had
completed ahout a half year more of schooling than mothers, but the méan for
neither was above the 11th grade (i.e., 10.17 years for mothers and 10.75 for
fathers). Again, thefe was relatively little varigtion across communities
with respect the the years of schooling of either mothers or fathers of the
Indian students in the study. . 36
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The academic orientation of a family can also be inferred from various
z}: activities in a household. Parents with high educational expectations may
V require that children spend more time on homework, may read more to their
éhildren, or may encourage more reading. Table 3.3 shows thc mean number of
hours per week which Indian parents reported that their children spent doing
homework, reading (other than homework), and being read to. As is shown, on
the average these Indian students spend a little over three hours a week on

homework, but there is considerable variation from site to site.

Parents were also asked to estimate the amount of time their children

ih watched TV or VCR programs in English, listened to the radio in English and
1istened to the radio im anuther language. -As shown in Table 3.4 there was
considerable difference between districts but little difference across the two
cohorts. Total listening and viewing time ecualed an average of 12.3 hours

per week.

' TABLE 3.3. Mean hours per week spent by Indian students doing

] homework, reading (other than homework), and- being read to

- Dis- ‘Doing Homework Reading Being Read to
trict Cohort A Cohort B Cohort A Cohort B Cohort A Cohort B
Code | Hrs N Hrs N Hrs N Hrs N Hrs N Hrs N
902 1.5 8 2.8 8 1.9 8 1.5 8 1.0 8 1.1 8
910 3.2 34 3.1 40 1.9 34 2.6 40 2.0 34 1.6 40
1903 | 4.5 24 3.8 23 3.8 24 2.9 23 3.5 24 2.4 23
906 1.5 13 3.0 5 .9 13 1.0 5 1.0 13 02 5
1912 NA - NA - . NA - NA - NA - NA -
915 1.6 20 3.1 19 2.6 20 3.1 19 2.4 20 o7 19
920 1.9 17 2.3 9 3.1 17 1.2 9 2.8 17 2.1 9
926 4,7 30 5.0 22 1.5 30 1.6 22 1.0 30 .6 22

{- TOTAL | 3.1 146 3.5 126 2.3 146 2.3 126 2.0 145 1.4 126

a'l
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TABLE 3.4. Mean hours per week spent by Indian students
watching TV or VCR programs in English, listening to
radic programs in English, and listening to radio
programs in another language

Cohort A Cohort B

istrict TV/ English Other ™v/ English Other

Code VCR Radio Radio N VCR Radio Radio N

901 4.1 1.4 . o4 8 7.1 3.6 1.6 . 8
910 8.4 2.9 .8 34 5.2 2.3 o7 40
903 9.9 3.1 .3 24 10.4 2.4 .1 23
906 2.4 4 0 13 5.4 1.8 0 5
912 NA NA NA . - N NA NA -

915 11.8 3.3 0 20 15.1 2.5 .1 19
920 9.9 4.7 1.4 17 7.4 2.1 1.0 9

926 13.5 3.1 .1 30 11.6 3.4 .9 22
TOTAL 9.6 2.9 .5 146 9.1 2.6 4 126

The parents' interest in schooling is also reflected in their perceptions
of the relative importance of the education which the child receives in school
versus the education which the child receives in the home, in the community,
and elsewhere outside the school. When asked their opinion on this issue, 94%
of the parents stated that they considered the education their children
receive in school to be "very important.”

Pavents' perceptions of the quality of the education their children
received were somewhat lower than their assessment of its importance.
Overall, 13% rated the education their children were receiving as fair to
poor, 32% as good, 30% as very good, and 252 as excellent.

Finally, the academic orientation of a family may be reflected in the
expectations which parents have for the amount of schooling which the child
will probably complete. The pareuts of 45% of the Indian students expected
their child to go on to college, including 8% who expected their child to go
to graduate school. Less than 3% of the parents expected their child to go to
school through no more than the 9th grade.

a8
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B. ACADEMIC PERFORMANCE

The vocabulary, reading comprehension, and mathematics subtests of the
Stanford Achievement Test (SAT) were selected as the primncipa. measures of
academic achisvement for this study.1 The overall study design called for
testing :students in the spring of 1986 and the spring of 1987, and the results
of analyzing the two vears of test data are presented below.

A comparison of the Indian students with national norms is presented in
summary form in Table 3.5, and in more detail in Tables 3.6 and 3.7. As the
tables show, overall the performance of the Indiaan students is quite low on
all of the tests, ranging from the 15th percentile to the 35th. Perhaps even
more disturbing is the trend of the scores across the four grades. Figure 3.1
graphically shows this trend. The scores for vocabulary, reading and math
relative to national norms all decline sharply from the lst to the 2nd grade.
From the 3rd to the 4th grade there is neither a decline nor improvement with
respect to vocabulary or math, and although there is a relative improvement in
reading in terms of the actual number of items correct the difference is an

improvement of less than two points (see Table 3.6b).

TABLE 3.5. Summary of SAT percentile scores
for vocabulary, reading and math

Mean Percentile

Cohort A Cohort B
Year 1 Year 2 Year 1 Year 2
Vocabulary 26% 15% 197 8%
Reading 28 20 25 35
Total Math 24 19 27 27

39
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TABLE 3.4(a) SAT Vocahulary and resding scotes aad national

percentiles: Cobort A

SAT-Baglizh Scoras

Vocabula - Reading
Year | o Year 2 Year 1 Rear 2
1g= * 3
teict :
tode N k3 S el F G Tle] ¥ x S Tile | N x Q  Zle
=
902 48 16.5 4.32 .16 |47 14.6 5.05 .11 48 16,3 6.90 ,13 48 16.6 7.47 .15
910 3 17.2 4,15 .19 (61 16.0 3.38 .15 k) 19.5 S%.50 .22 60 16.7 6.83 .15
903 23 19,1 3.77 .26 |24 15.7  3.37 .14 2% 22,6 8.0 .28 26 17.8 8.24 17
308 20 15.7 3.50 .13 |20 13.7 2,13 .8 25 17.4 6.5 15 20 17.4 7.87 .16
912 30 22,5 S5.49 41 j A 18.8 4.41 ,26 30 28.5 9.10 44 22 27.5 8.3 39
15 30 23.4 6,47 46 |31 18.7 6.00 ,26 30 2.8 9.16 3% 31 22,5 £.22° .26
920 23 23.1  5.39 .44 |20 18.5 4.49 .25 23 29.4 8.16 46 19 24,6 C.46 30
26 35 18.2  5.26 .22 |34 16,7 5.63 .11 35 23.3 8.10 .31 3 20.0 8,90 ,21
TAL [248 .19.2 S.60 .26 [RS8 16,1 4.78 ,15 |248 22,2 8,92 .28 {258 19.5 8.33 ,20
TABLE 3.6(") SAT Vocabulsry and reading scores and natfonal percentilest Cohort 3
SAT English Scoves
— Vocabula — Readir -
L Year 1 Year 2 Year 1 - Year ¢
[T T
toict
e N X G Zile| N . X S %le| N % Qo Zile | N ki S°  Tile
|902 35 12.86 4.39 .11 } 39 12.33 4,35 .9 35 26.66 9.30 .21 37 26.84 11.07 .27
910 27 16,15 6.21 ,22 | 55 18.84 8.51 ,30 39 24,08 8.89 .17 56 32,73 12,99 ,39
FO3 22 16,77  4.09 .24 | 23 15.74 4.53 .18 22 34,66 9.14 37 23 31,25 10.>° 37
906 8 12,50 4.87 .10 |.12 10.42 4.36 ., S 8 23.25 8.60 .16 12 18.67 S5.18 .12
912 [ 18,50 S.21 .31 | 16 16,31 4.44 ,20 17 36.53 10.13 ,42 18  32.89 11.60 ,40
915 28 19.04 45,30 ,33 | 28 19.64 S5.83 .34 28 30.46 12,97 .28 28  34.96 13,95 .45
20 10 17.40 4,99 .27 9 16.22 5.45 ,20 10 33,00 12,72 .35 10 32.40 10.79 .39
26 24 11.96 4,10 .9 | 24 13.33 s5.04 .11 26 26.29 11,97 .21 26 28,58 10.55 .31
OTAL [160 15.38 S5.66 .19 |206 15.93 6.74 .19 183 28.72 - 11.11 .25 208 30.53 12.18 ,38
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TABLE 3.7(s) SAT Mach scores and national percentiles: Cohort A

. . Concapt of Nuaber Computation and Application

- Year 1 Year 2 Year 1 Tear 2

Dis~- -
Jectee
-|Code N X &  %ile} N = o Zile| N x o Ztle | N X o Zile}
902 48 18.17 S.04 .17 | 42 16.95 S.98 ,20 | 48 26.44 7.08 .24 3 37.8311.69 N/A
910 39 21.82 4.57 30| S8 16.09 4.73 .17 { 39 28.97 6.99 .32 60 37.07 3.87 N/A
903 23 15;96 3.71 10} 24 15.88 6.60 .17 }{'23 22.35 6.3 .15 26 36.5k 15.3% X/Al
906 20 17.80 6.21: 15} 20 16.20 S5.67 .18 ] 20 22.20 8.38 .14 20 35.30 12.75 N/A|
912 29 22,17 S.06 32| 22 19.23 S.40 .29 { 30 25.23 8.89 2 22 35.77 9.11 N/A
915 30, 2.0 s.v .32} 3 18.65 7.1 .27 | 30 30.63 6.53 .38 31 41.84 14.84 N/Al
920- 23 24.65 A.00 43} 19 22.58 3.42 44 |23 30.48 6.55 .37 20 41.30 8.86 N/A
926 | as 18.29 5.26 .17} 34 17.41 8.7 .22 | 35 24,00 9.41 .19 34 32.12 13.26 /A
TOTAL |-247 20.09. S.57 .22 250 17.49 6.06 .22 [248 26.51 8.07 .25 247 37.13.12.21 AN/A

“TABLE 2.7(a) SAT Math seoves sad national perceatiles: Cohort A (Cont.)

247

o Total Math

: Tsat L Year 2
[Dis~

qeelet: . B .

‘{Coda N < S Tlei ¥ X G Ulas
1902 48 44,60 11.48 .21 135 §5.97 66.19 .19
910 39 50.80 10.¢7 .32 |57 $3.83 13.25 .17
903 23 38.30 9,14 .13 |24 $2.42 21.35 .15
906 20 40.00 14,21 .15 {20 $1.50 17.99 .15
912 29 47.83 12.37 .27 |22 $5.00 13.33 .19
913 30 §2.83 11.33 .36 |31 60.48 21.41 .25
920 23 §5.13 9.11 .40 |19 63.16 11.33 .29
926 3y 42.29 13.66 .18 |34 49.53 19.25 .13
TOTAL 46.65 12.72 .26 P42 $4.89 17.28 .19

41
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TABLE 3.7(b) SAT Math scores and natfonal percentiles: Cobort B

> . Concept of Number Computation
- sar 1 Year 2 Year 1 ~Year 2

’ 19~ -

¥ : tict. . ”

5 Joode | % ¥ T zud « T 9 ud w  F G Stle| ¥ TG e
902 .35 18.09 s5.23 .31} 37 13.54 S.01 .24} 35 25.74 9.0% .13 37 18.73 .71 2
910 k3 20.03 5.23 .41} 33 18.27 7.51 44| 24.08 6.94 297 %6 22.43 7.74
903 22 18.82 S5.27 34 23 14.61 3.9% 9| 22 25.77 4.63 % 1 13.00 -~ 1

-, 906 T8 15.53 8.98 .23] 12 11.33 5.26 .16 8 16.25 10.93 .12 12 10.92 4.46- 8

- 912 17 20.82 4.17 44| 18 16.44 4.62 .36 17 20.65 6.76 .2 17 24.41 7.33 40

: 9153 28 17.06 4.93 27| 28 16.11 6.53 .35 ] 28 24.43 7.9 30 28 1.5 8.31 32
920 10 21.10 4.01 A4S} 10 17.50 6.06 .41 10 19.90 7.46 .19 10 25.70 6.22 43

.- 926 1 2 14.25 6.26 .19 24 13.79 6.71 .25} 2% 18.67 9.30 .16 26 17.7% 9.2 2

. TOTAL {182 '18.23 S5.90 .32]207 1S.61 6.39 .33}183 23.06 8.25 .26 | 185 20.51 8.57 29

< TABLE 3.7(b) SAT Math scoras and national percentiles: Cohort B (Conmt.)

Math Applications _ Total Math

N Yesr 1 Year 2 Yesr 1 - Year 2

: I‘” e -

: trict .

+ - Code L] % o Tid ¥ f o lel N x S 6] X X o 221

: 902 - 35 15.43 6.72 26} 39 16.67 8.5 .26 | 35 60.25 18.00 .29 37 43.2219.37 21

- 919 k] 15.26 S.58 .20} S6 16.98 6.98 .27 ; 38 59.47 13.79 .28 $S 57.93 19.23 33

i 903 22 20.32 4.3%9 .36} 23 17.22 S.88 .27 { 22 64.91 11.31 .36 1 48.00 -~ 21

- 906 3 9.50 2.08 .7 12 10.58 6.37 .11 4 29.75 12.59 . & 12 32.83 14.17 .8

912 16 20.69 S.17 .38 16 20.81 7.4 .37 ] 16 63.69 11.99 .34 1S 60.5317.83 36

: 915 b ] 17.51 7.8 .281 28 23.18 8.15 .45 | 28 $9.07 16.07 .27 28 60.82 20.22 36

: 920 10 19.50 S.46 34f 10 21.00 6.58 .38 | 10 60.50 16.04 .30 10 64,20 15.34 A0

925 2% 15.50 8.58 21] 24 15.87 9.53 .25 | 2% 48.42 22.64 .15 26 47.42 23.9° 20

|TOTAL {177 17.12 £.63 .26 208 17.77 8.13 .29 1177 58.51 17.14 .27 | 182 53.86 20.77 27
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F16URE 3.1 NATIONAL PERCENTILES OF MEAN SAT VOCABULARY, READING
40_] AND TOTAL MATH SCORES ACROSS THE FOUR GRADES OF THE STUDY
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The decline in SAT scores relative to novms differed for different levels
of English oral proficiency. Table 3.8 presents the SAT means and the
corresponding percentiles for students classified on the basis of English SOPR
category. The "Gain” rows in this table show the year 2 minus year 1
difference in percentiles.

As Table 3.8 shows, the percentile differences for Cohort A are all
negative; in other words there appears to be a systematic loss between grades
1 and 2. Furthermore, the high SOPR category (23-25) génerally shows larger
declines in percentile than the two lower categories; this is probably pzrtly

-due to regression towards the mean, resulting from the fact that the variable.

on the basis of which the students were categorized for this analysis — i.e.

‘English SOPR -— has a higher correlation with year 1 performance than with

year 2. The correlations between SAT scores and English SOPR are shown in the
last column of Table 3.8 to facilitate comparison. The largest percentile
loss for the high SOPR group is 18 points (for Cohort A Vocabulary); this
coincides with a sharp drop in correlation with SOPR from .60 to .46. However
in view of the overall psttern of decline in percentiles from year to year it
seems most unlikely that regression towards the mean is the sole explanationm.
The students who start Cut low in terms of SOPR also start low on the SAT, and
they continue low. At best ther~ are barely holding their own; the high SOPR
students, who do not have much of a deficit, if any, in English in year 1
actually lose ground in year 2. 'For Cohort B (i.e., the change from grade 3
to grade 4) the results are slightly better, in the sense that at all three
SOPR levels the students seem to be improving in Reading Comprehension and
holding their own in the other two subjects. The Cohort B year l-to-year 2
changes in terms of percentile level seem to be fairly uniform for the
different SOPR levels. The reason for the difference between the results for
Cohorts A and B is nct evident; it may be due to chance.

On a district by district basis the Cohort A results are no more
encouraging. As shown in Table 3.9 which provides a summary of the individual
district percentiles in vocabulary, reading and math across the two years, the
percentiles corresponding to project means are low. Of the 96 means (8
districts x 3 subtests x 2 years), 7% are in the 0-10 cutegory and 38% are

44
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betwesn SAT score and Eaglish SOPR

‘Dapendent i & .
varisble s Eng.SOPR Eng.SOPR
(SAT) 9 5-17 18-22 .

TABLE 3.8 SAT mesn rights scores and corresponding percentiles for students
in three categories in terms of English SOPR; also correlation

Gata -3 -12
i 3 71.3 8 135 15.7 20 85
2 & 1.8 8§ 35 15.6 18 85
Gain o -2
11 16.0 12 65 2.7 29 109
2 2 1.2 10 65 20.7 22 109
Gain -2 -7
1 3 13.1 10 & 28.4 24 94
2 4 2.1 18 & 30.1 34 94
Gain 10
11 38.0 13 57 48.5 28 102
2 2 42.2 7 57 56,2 12 102
Gain -6 -9
1 3 45.6 13 %7 57.6 26 77
2 4 2.1 5 %7 53.6 27 #H
Gaia 2 1

45

Eng.SOPR

23-25
M Zle X M XMle ¥ M Zile X
Vocad A 1 1 15.1 1t 65 19.4 27 110 26,1 4 S0
2 2 13.3 8 65 16.0 15 110 19.7 a1 so

=18
17.9 2% 36
18.3 28 %
-1
28.9 45 0
25.7 33 30
-12

7 &4 45
38.7 53 45
9

6.1 43 &9

65.7 33 49
-10

67.8 40 35

66.9 4% 35
4

.50
49

56
.48

.56
oS

49
.46
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helow the 20th percentile in terms of national norms. This is a poor showing
in view of the fact that school means are expected to cluster more tightly
around the overall wean than do individual students. How much of the sub-par
performance in math is due to deficits in the English language skills
(vocabulary and reading) is not entirely clear; but what is clear is that
progress in reducing those deficits (with the possible exception of reading

skills for Cohort B) is discouragingly slow.

TABLE 3.9. Number of projects in various SAT
percentile categgries for vocabulary,
reading and math

, Cohort A Cohort B
JPercentile Vocabulary Reading Total Math Vocabulary Reading Total Math

0-10 3 0 0 4 0 2
11-19 .7 6 9 3 3 1
20-29 5. 4 4 5 4 6
30-39 0 4 2 4 6 6 '
40-49 3 2 1 0 3 1

rCategories combine the two vears of the study; each project was counted twice
for each subtest (i.e., Year 1 and Year 2)

4060D/4.88
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~ published national norms and are attending schools which receive federal

Chapter 4. POSSIBLE EXPLANATIONS FOR INDIAN STUDENIS'
LOW ACHIEVEMENT TEST SCORES

A. INTRODUCTION

The major finding from the previous chapters is that the academic
achievement test scores of the .Indian students are extremely low and that over
the two years of the study they either got worse or stayed the same. This is
in spite of the fact that these students have academic aptitudes equivalent to

grants to provide special, language-related instructional services to these
students. While these results. are substantially worse than results from the
most recent major study of Indian students in schools receiving funds through
the federal Indian Education Act (Young et al., 1983), the two samples are
quite different. All the students in this study were residents of relatively
traditional, isolated communities on or near reservations, while the earlier
study included many Indian students living in urban and suburban locales.

The purpose of this chapter is to report on various analyses undertaken to
explain, or at least suggest reasons for the low scores. The test results for
these students in the first year of the study are 2ssentially the same as
those for the larger sample of Indian students of which they are a part (Rudes
et al., 1988), and there is no reason to believe the second year results for
the larger group would not have been similar as well. Thus, the Gata iz this
study suggest that Indian students have serious academic deficiencies which
their schools do not seem to correct. Clearly a serious problem exists, and,
although beyond the original purpose of this study, it is important to use the
data at hand to better understand the nature of that problem and to provide

direction to future inquirjes.
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B. SUMMARY OF EXPLANATORY ANALYSES

In order to gain additional insights concerning the Stanford Achievement
Test results, a series of descriptive and inferential statistical analyses

were performed. These analyses fell into four basic categories:

e nmultiple regression analyses, in which various combinations of wvariables
were used to predict outcomes on Year 1 and Year 2 SAT scores in
Vocabulary, Reading Comprehension, and Math Total;

e path analyses, in which more complex causal models were developed and
tested, in order co understand causal sequences.leading to Year 2 SAT
outcomes ;

e analyses of covariance, in which selected predictor variables were used
as main effects In analyses of variance of Year 2 SAT scores, and other
variables were used as covariates (in order to study interactions of key
variables); and

students_homogeneous on such variables as Raven (aptitude) and English
SOPR (oral profieiency) were analyzed using simple comparison of means.

For logistical and statistical reasons, only a limited number of predictor
variables could be used for these analyses tespecially the ‘path analyses,
analyses of covariances, and focused subgroup analyses). In general, the

variables used could be placed into Zive categories:

(1) Student Characteristics

(a) Raven Progressive Matrices (total adjusted score)
(b) English SOPR total score
(¢) Indian SOPR total score

(d) Year 1 SAT adjusted scores in Vocabulary, Reading Comprehension and
Math Total

(e) Pre-kindergarten school experience (no, yes)

(2) Instructional Variabies

(a} Hours per week of instruction in English, special English, English
reading, or mathematics

(b) Percentage Indian language use in math, science, soclal studies, and
ethnic heritage (or math only) 48
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(3) School/Community Variables

(a) Percentage of LEP students in grades K-6

(b) Percentage of students who sometimes speak an Indian language in or
around the school (categorized on a six-point scale)

(c) Extent of Indian language use outside of classrooms by students,
teachers, and principal (composite)

(d) Indian language use in the surrounding community (composite)

. .
etk ko wrretisia o d

Teacher Variables (M = average for wain teachers in each of two years, A =
average for all teachers in two years) )

v v C it -

(a) Use of Indian language outside of classroom (M,A)
(b) Self-identification as Native American (M,A)
(¢) Years of teaching experience (M)

(d) Whether teacher (as opposed to an aide) provides most of instruction R
in math, science, and social studies (M) }

(e) Proportion of instructors who are aides, not teachers (A)

Home/Family Variables g
- " \_éé
(a) Parents' years of education (composite with more educated parent i
weighted three times as heavily) 3

A

(b) Parents' use of English in the home {composite) ﬁ
(c) Presence of English language newspapers and magazines in the home 0
(composite) 5

(d) Hours per week child spends: '
e being read to “y

e reading ;

¢ doing homework ?

° wgtching/listening to TV/radio programs in English

(e) Parent's ratings of importance of school (categorized on a three point
scale)

(£) Parent's interest in child's education (composite)

(g) Parent's expectations for how far the child will go in school
(categorized on a five point scale)

49
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4C.1

C. SUMMARY OPF ANALYTIC RESULTS

There are a variety of potential explanations for the performance of Indian
students, and‘datgfrelevint to many, but not all, of them were collected as
part. of this study. Those for which datg are available and analyses were
performad can be thought of in terms of the following five categories: (1) the
academic aptitude of ‘the students; (2) the English language proficiency of the
students; (3) the amoutt  and language of instruction; (4) characteristics of
the instructional staff; and (5) characteristics. and expectations of students'
familins, Results from the. analyses pertaining to these categories of
potential explanation are summarized below, with:uwore detailed descriptions of
the analyses involved provided in Appendix C of this report.

ACADEMIC. APTITUDE

One obvious possible explanation for low achievément test scores is the
academic -aptitude of the students. If the students' aptitude is low, one

wculd,e:pﬁgp‘19&;ggpfgfmancg»gg<qchieveheﬁt tests, However, as described in o

Cliaptar 3, the nean dceres for students in this study were not particularly
low. Indeed: #iiy 'were equivalent to the scores of the publishers' large and

presumably reprazéntative Talted States rormative group.

Moré specifically, two versions of the Raven Test of Progressive Matrices
were used as the measure of academic aptitude in this study. The Raven was
-selected because it is ﬁot dependent oa language ability and it widely
regarded as culturally appropriate for Ipdian -students (for example, see the
discussion in Gilliland, 1986, p. 8). That there is an appropriately broad
distribution of test scores across the atudy's students, and as would be
expected, the Raven scores are posltively‘correlated with the achievement test
scores of the study's Indian 3tudents (they are even a better predictor for
students in Cohort B than Cohort A) provides further support for the |
appropriateness of the test. Thus, since the scores of students in Cohort A of
‘this study were at -the 58th percentile of the normative group and students. in
Cohort B: were at the: 45th percentile, it is clear that academic aptitude does

not explain the low achievement test scores.
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4C.2 ENGLISH LANGUAGE PROFICIENCY

A second: possible explanation for low achievement test scores is a lack of
Engligh lapgnage.skiils among the Indian students. Low English language
proficiency would be expected to impact especially on the Vocabulary and
Reading Comprehension subtests of the SAT (but less so on Math subtests).

Mean English SOPR scores were in fact considerably below native speaker levels

(Cohort A = 19.5, Cohort B = 19.9 out of 25) and were correlated with SAT

subtests in both years (see Table 4.1). ;
!

TABLE.- 4.1. Correlations of English SOPR and SAT scores

Cohort A Cohort B
Reading Vocab. Math Total Reading Vocab. Math Total
Year 1 .492 . 609 .530 .567 .380 - 449
Year 2 .486 .459 451 .450 .395 .408 4
n . 182 182 161 140 122 113 &

The correlations between English SOPR and SAT scores were also less for Year
2 than for Year 1 (except for Cohort B Vocabulary subtes:s). This is the
pattern which would be expected if schools were teaching Engliéh skills in Year
2 which are ralevant to the SAT tests, and thus the English SOPR was a less

B N R

valid measure of English proficiency in Year 2 than in Year 1.

Low SAT scores can only partially be attributed to low English proficiency,
however. Low English proficiency should have had more impact on Reading
* Comprehension and Vocabulary scores than on Total Math scores, yet Indian
students scored equally low on all tests (in comparison to national norms).
Also, the mean English SOPR scores of Indian students were above those of
IM-LEP’ students in the main LEP study (Young et al., 1986), yet stulents scored
lower on Math SAT tests. '

AL,
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"INSTRUCTION

A third possible explanation of low SAT scores concerns the amount or
nature of instruction. Two types of variables were studied in this regard:
(1) the amount (houra per week) of instruction in specific subjects; and (2)
the extent to which the Indian language was used in instruction.

Aithough there were a number of simple corvelations between instructional
variables and outcomes, these correlations were lowered to near zero once
student hackground characteristics were controlled for. Thus, for example,
students with low English-SOPR scores received more .special English
instruction and scored lower on SAT tests. The negative relationship between
special English instruction and SAT scores was artificially produced by a
pedagogically sound approach of providing special English instruction to those

most in need.

The results of our causal analyses thus showed very few statistically
significant relationships between instructional approaches and achievement
test outcomes (see Appendix C). The instructional variables which were
studied thus are probably not major causes of the Indian students' low

achievement scores.

INSTRUCTIONAL STAFF CHARACTERISTICS

A fourth possible explanation of low achievement test outcomes for Indian
students concerns the characteristics of instructional staff. It is possible
that *he absence (or presence) of Indian staff, the experience of such staff,

or the use of aides may be key factors in achievement outcomes.

A number of such factors were studied in regression analyses and other
special analyses. In generaix instructional staff variables were not reliable
predictors of outcomes (they had low simple correlations and highly unstable
beta weights in regressions). Although there were a few interesting findings
in special analyses (students in some subgroups appeared to do better if they
had both Indian and non-Indian teachers), the overall findings provide little

explanation for low achievement -test outcomes.
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4C.5 HOME/FAMILY/COMMUNITY CHARACTERISTICS

A fifth possible explanation of low achievement test scores is the
community apd,family environment in which Indian students live. Such factors
as low English language use in the school and commurity, low parental
education levels, and low educational expectations could all be factors in low

Indian. student achievement.

A number of such factors were examined in the regression and path
analyses. The results .showed consistent and substantial correlations of
achievement test scores with six variables. Test scores were negatively
correlated with:

e community use of the Indian. language;

. percentage of students speaking the Indian language; and

e use of the Indian language outside of classrooms by principals, teachers,
and students.

Test scores were positiveiy correlated with:

¢ parents' use of English in the home;
® hours per week the child spends reading; and '
e parents' expectations of how far the child will go in school.

In regression analyses, the beta weights for these variables tended to be

. unstable and less substantial. This was due to the fact that many of these
predictor variahles were intercorrelated (especially those relating to Indian
language use). Nonetheless, it appears that lack of exposure to English in
the home, school, and community, the lack of reading in the home, and low
parental expectations regarding education all may be factors in the low
achievement test scores of Indian students. In this regard, it should be
noted that parents of Indian students reported less reading by their children
and had lower educational expectations than did parents of students in the
main LEP study. Indiarn students had more exposure to English in the home and
school, however, than did IM-LEP students in the main study (see Year 1
Report). '
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- 4C.6 SUMMARY
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; The results of our analyses provide some clues concerning the low

%' achievement test scores of Indian students in the study. Community use of

; : Indian languages, and the subseguent low English proficiency of students, do
» put students in Title VII Indian sites -at an educational disadvantage. Lack
of exposure to English 1s not a sufficient explanation,. however. Indian

L students scored. lower on lMath. subtests than did studeats in the main LEP
study, even though their English oral proficiency ratings were higher.

There is also evidence that certain home/family characteristics may be
important. Both the amount of reading at home b, the studénts, and parents'
?‘ expectations for educational level to be achieved, were correlated with
. achievexent test outcomes, and were lower for Indian students than for
students in the main LEP study. Ulack of home support for educational

achievement may thus be an important factor.

On the other hand, the variables related to instruction and instructors
which were selected for analysis do not appear to explain the low achievewment
outcomes. The fact that outcomes (;n comparison to norms) were lower in the
second year of the study than in the first suggest that there may be problems
with the instruction provided. However, identifying the nature of these
o problems will require either further avalysis of the existing dzta or new
research on the instruction of these students. Some thoughts on pogsible
factors are presented iun the next gection of this chapter.

In summary, two factors (lack of exposure to English and lack of home
support for educational achievement) have been implicated in the low
achievement test scores of Indian students in the study. Assessing the
absolute and relative importance of these and other factors (especially those
relating to instruction) will require additional study, however.
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D. IMPLICATIONS AND OTHER AVENUES TO EXPLORE

4D.1 UNEXPLORED FACTORS

In the preceding section we examined several variables which might have
axplained the poor academic achicvement of sample studencs. As noted, only a
partial explanation of why the achieveuent of these students was so low was
found. Besides the factors discussed in- the preceding section there are a
number of others which conceivably were responsible for the poor performance
of. the students, but which could not be included in the present study; they
fall into two categories: (a) factors which are common to all sites aud thus
.could not vary, and (b) socioculturai factors on which it was not withir the
bounds of the study t) collect extemnsive data. Each of these categories is

. discussed below.
a. Factors Common to All Sites

There were four variables which were common to all sites but which
distinguish the sites from other school systems. These factors may explain
low scores, hut their influence could only have been studied if comparison
schools had been included im this study. Thus, their influence was impossible

to determine.

1) Socioeconomic status of the students

This could not be studied because almost all of the sampie students came
from families with low to very low sociceconomic status.

2) Integration versus segregation

This could not bhe studied because the student populations at all of the
-schools included in the study are entirely or almost entirely Indian.

3) Attendance at rural versus suburbai. versus urban schools
The schools included in this study were all located in extremely remote,

rural areas, thus precluding investigation of he effects of this
variable on student achievement. .
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&) Residegce on or near a reservation ver'sus residence away from a
regservation

This important variahle could not be studied because virtually all of
the students included in this study had lived their entire lives on or
near a reservation.

On another note, the smail size of the student sample also imposed
restrittioqsepu‘the search for explanations for the low achievemont of the
students. Several potentially interesting analyses of explanatory variables
had to be abandoned when the number of available cases became too small.
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b. Unexplored Cultural and Sociological Pactors

L3N

Gilliland (1986, pp. 3-9) points to a number of sociocultural factors as
potentially responsible for the poor academic achievement of Indian students.

These factors are:

e Cultural differences (i.e., between the student's native culture and the
culture of the school);

® Teacher's lack of undevstanding (i.e., lack of knowledge by
instructional staff of the student's native culture);

° Differences in values (i.e.,rfetween the student and the teacher);

® Differences in learning styles (i.e., the greater prevalence of
1earning by model” versus 1earning by rule” among Indian students, the
reverse of what normally occurs in school);

e Lack of motivation (i.e., lack of perceived relevance of knowledge
obtained in school to 1ife outside the school);

e Differences in background and languege (i.e., between the student and
the teacher);

e Home and community problems (i.e., problems which the student must deal
with at home or in the community); and,

e Use of inappropriate tests (i.e., use of culturally biased tests).

DEVELOPMENT ASSOCIATES, INC..
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vith regard to Gilliland's final point, i.e., the "Use of inappropriate
tesfs,' two types of tests were administered to students in this study. They
were: (1) a test of academic aptitude (the Raven Progressive Matrices) and (2)
a test of academic achievement (selected subtests of the Stanford Achievement
Test). The Raven Progressive Matrices is listed by Gilliland (1986, p. 8) as
one of four examples of tests which are appropriate for use with Indian
studeats, since it is a non-language test which requires no knowledge of any
particular culture:

The question of. the "appropriateness™ of the subtests of the Stanford
Achievement Test is somewhat more complicated to answer. All achievement
tests measure cultural knowledge as well as skills knowledge. The
"Vocabulary” portions of achievement tests are explicitly and intentionally
tests. of cultural khowledge since a word is not "known” unless its
culturally-based meaning as well as its spelling and pronunciation are known.
Similarly, "Reading comprehension” suhtests intentionally require a
significant amount of cultural comprehension. Furthermore, while mathematics
is an abstract, culture-free system, it is relevant in real-life situations
only ta the extent :hat it is associated witn culture bound behaviors such as
buying/selling, banking, cooking, etc. Thus, mathematics tests also test
cultural knowledge. It may be questioned whether Indian students living in
remote rural areas on or near reservations to know genersl American culture as
reflected in the SAT subtests; however, to tke extent that it 18 a goal of the
school to teach general American school subject knowledge — which includes
teaching general American culture — the subtests of the Stanford Achievement
Test are probably an appropriate measure of the acquisition of this
knowledge. Furthermore, all the data we have indicates that teaching general
American school subject knowledge is a goal of the schools included in this
study and, thus, that the SAT subtests are probably appropriate measures.

Some data relevant to addressing the factors mentioned by Gilliland were
gathered during this study. For example, data or student and teacher
ethmicity were 6btained~and could be used to address the issue of "Teacher's

lack of understanding,” at least in part. (It would also be necessary to know
the extent to which teachers not of the same ethnicity as the student had

acquired some understanding of the students' cul, are, a topic on which the
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study did not obtzin sufficient data.) Data were aiso collected on teacher
language background, classroom organization, teacher attitudes towards the use
" of native language in instruction, use of special instructional materials, and
other variables which may be relevant. Thus, further analysis of existing
data would appear to be justified.

Diffevences between the students' native culture and the culture of the
schools or their teachers may explain, for example, the Indian students' poor
performance in math. Davison and Schindler (1986) in their stuly of Crow
Indian students conclude that three factors adversely influence the students'
ability to learn English language mathematics: (1) the role of language; (2)
the students'culture; and (3) the students' learning style. With respect to
culture and learning style, Davison .:nd Schindler conclud..

“The influeace of the students' culture, and the perceived relevance of the.

mathematics curriculum, is seen as an additional problem. Except for working
with woney, students do not perceive the mathematics they- learn in school to
be of any use to them, nor is the school currfculum seen as.culturally
relevant. Most significantly, the students did not share either a large
number or a wide vrange of goals. The school curriculum, as far as these
students were concerned, related to just one goal -— earniag money. Even
though these students were youn;, school had very little meaning for them.

"The methods by which mathematics is typically presented do not consider
the Indian student's learning style. Textbooks are typically written for
white middle class America and present mathematics as an essentially abstract
subject. While many textbook series now make reference to the use of tactile
and visual aids, few teachers present mathematics in other than an abstract
manner. The Indian student depends upon a more sensory approach to be able to
learn mathematics effectively.”

However, truly adequate investigation of the factors mentioned by Gilliland
] and those investigated by Davison and Shindler would require data collection
methods which were outside the scope of the study. For example, several would
be best addressed by the kind of in-depth, rich data obtainable only through
gsuch quaiitative data collection methods as ohservations and ethnographic
interviews. Such would be the case, for example, in addressing the topics of
"Cultural differences,” "Differences in learning styles,” and "Home and
community problems.” Similarly, the investigation .of other of these factors
would requirg more extensive parent interviewing than was carried out as weil
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a8 interviews with study students, something which was not done in this
study. This would be the case, f§§§§i§m§i§, fot "Differences in values,”
"Lack of motivation,” and "Home and community problems.”

B 4D.2 NEED FOR FURTHER RESEARCH

The most significant finding from the analysis of the data for ‘the second

year of this study is that the scores on academic achievement tests of
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elementary grade-level Indian.:students attending school on or near Indian

:gsefvntions are quite low, and that these scores declined or remained .the

same over the two years of the study. This is true, even though “ae schools
~ in-the study were receiving and had received in the past federal funding

P
P .

targeted at improving student achievenent.}
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Although none of the schools in this study were producing students who were

doing well in terms of nationmal norms, there are some schools on or nedr

oy 4

Indian reservac.ions where this is t.uc the case. There has been much effort

.
s b1

and experimentation regérdiqg the education of Indian childrem over the past
20 years and reputedly there has been some success. Tt would be appropriate,
therefore, to identify systematically those schools which are having

verifiable success in terms of achievement test results and, in comparison to
schools such as those in this study, to identify factors associated with that
success. Based on the results of such a study, recommendations for

improvements in the education of Indian childrem could be drawn.

1A11 of the schools included in the study receive Title VII (Bilingual Education
Act) funds. In addition, most receive ECIA Chapter 1, Title IV (Indian Education
Act), Johnson-0'Malley, or other federal funds intended to improve the academic
achievement of disadvantaged students.
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Part 1.

Term

Aczdemic instruction

Adjusted score

Algonquian-language students

Appendix A:

GLOSSARY

ABBREVIATIONS AND SPECIAL TERMS

Meaning

Used in discussion of instructional services
to refe; to math, science, social studies,
and ‘ethnic heritage instruction as distinct
form instruction in language arts or other
subjects.

. test score corrected for omitted items by
addiag to the number of items answered
correctly a value equal to the quotrient
obtained when the number of items omitted is
divided by the number of options per item.

Students whoseinative language is an
Algonquian language (e.g., Atsina -(Gros
Ventre), Ojibwa, Passamaquoddy).

A set of LEP instructional services received
by a studént at a given time and defined in
terms. of the following five characteristics:

1) Percentag> of use of the child's native
language, in instruction in subjects
other than language arts.

(2) Whether special instruction in English
is provided.

(3) whether simplified English is used more
than regular English in instruction in
math, science, social studies and
ethnic heritage.

(4) whether simplified English is used more
than regular English in teaching
English language arts.

(5) Whether instruction in native language
arts is provided.

There are 32 clusters.
Raven Coloured Progressive Matrices

(This was the level of the Raven
Progressive Matrices Test used in grade 1.)
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Term

English-language students

EP

ESL

Indian

LEP

IM

IM-LEP

IM-LEP Study

Major cluster
Navajo-language students

Other Indian language students

Raven

Rights score

SAT

S.D.

A-2

Meaning

Don't Know
(Response to questionnaire item)

Students whose native language is English.

English-proficient

Engligh-as-a-Second Language

Individuals (singularly or collectively),
and their possesaions, who are descended
from one or another of the indigenous
peoples of the Americas, exclusive of Aleiits
and ‘Eskimos.

Limited-English-proficient

Language minority

Language-minority limited-English-proficient

"National Longitudinal Evaluation of the
Effectiveness of Services for Language-

Minority Limited-English—?roficiepg Students”

The six major categories in which the 32
clusters are classified.

Students whose native language is Navajo
Students whose native language is an Indian
language, but not Navajo or an Algonquian or
Siouan langunge..
Raven Progressive Matrices Test
Different lévels were used in grades 1 and
3--the CPM level in grade 1 and the SPM
level in grade 3.

A test score equal to the number of items
answered correctly.

Stanford Achievement Test

Standard deviation
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Part 2. STATISTICAL NOTATION

X3 Frequency

M Mean

N Number of cases

n Number of items in test

c Number of choices per multiple-choice item
S.D. Standard deviation
Tik Correlation between variables j and k

(Unless otherwise specififed it is the Pearson product-
moment coefficient.)

rys : Reliability of wvariable 1
X Mean of variable X
s Standard deviation of sample

(This 18 the standard deviation obtained using N as
the divisor.)

8y Value of s for variable X
G Estimate of population staudard deviation

(This is the standard deviation obtained using N-1,
or number o degrees of freedom, as the dirisor.)

Gy Value of G for variable X
RS *Rights score (i.e., number of test items answered
correctly)
0 Number of test items omitted
A Number of test items attempted
I Adjusted scoré (i.e., score adjusted for omitted items)
fs Standard multiple regression weight (beta weight)
R* *Multiple correlation.coefficient
R Multiple correlation coefficient adjusted downward by Wherry

skrinkage formula

. *Note the two definitions of R. Context makes it clear which one is appropriate.
. 6{5
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B2

B2.a

STUDY DESIGN AND INSIRUHENTATIONl

1, INTRCDUCTION

The design for this study called for a two-year longitudinal evaluation,
modeled after the study design of the "National Longitudinal Evaluation of the
Effectiveness of Services for Language-Minority Limited-English-Proficient

Students.” The first part of the study was focused on describing the services

offered to American Indian limited-English-proficient (LEP) students in
elementary schools which receive Title VII funding. The: second part of the
study locked at the academic performance of American Indian LEP students.
Title VII projects were selected as the study focus because they would provide
an accegsible source of Indian LEP students and because there was interest
within the Department nf Education in a description of Title VII project
services for Indian students. The conceptual framework, sampling plan and
instrumentation for the first year of the study were described in Appendix C
of Rudes et al. (1988). Here we describe the sampling plan and
instrumentation for the second year of the study.

2, STUDY DESIGN

THE SAMPLE

The basic research plaﬁ for this study called for two cohorts of students
in a national sample of schools served by Title VII-funded projects. The
first cohort (Cohort A) consists of students who were in grade 1 during the
1985-86 school year. The second cohort (Cohort B) consists of students who
were in grade 3 that year.

labbreviations and other sj2cial terms used in this study are defined in the
glossary in Appendix A.
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B2.b

The sample for the main on-site data collection during the firsé year of
the study consisted of 23 of the 56 funded Title VII projects serving Native
American students in the elementary grades during the 1986-87 school year.l
These 23 projects served a total of 1588 first and third grade Indian students
vho came from 16 different tribal groups, and who had 18 different native
language backgrounds. For the sample.'for the second year of the study 8 of
these 23 projects were selected. The épecific projects which participated in
the second year of the study are shown in Table B.1l. These 8 projects served
278.'Cohort A and 210 Cohort B students who, as shown in Table B.2, came from
7 different tribal background and who, as shcwn in Table B.3, had 7 different
native langauges.

DATA COLLECTION INSTRUMENTS AND INFORMATION SOURCES

At the 23 sites visited during the first year, data were collected
regarding school districts, schools, principals, instructional personnel,
ﬂarents, communiity leaders, and students. During the second year of the
study, data were gathered only from sample students and thelr teachers.

Much of the data collection during the first year focused on "control
variables”. The need for control variables in such a study is critical. The
term “control variable” as used here refers to a variable that helps prevent
distortion of the results that might otnerwise occur from different
instructional programs as a consequence of different levels of ability and
potential among the ntudents in the groups being compared, or other factors
extraneous toc the focus of the study.

INote that, because of the high cost of data collection in Alaska, the decision
was made by the U.S. Department of Education to exclude projects in Alaska from
the main data collection for this study. In addition to the 23 projects included
in *he ‘main data collection Zor the first year, data were gathered using case

_ «study methodology on two California projects. The findings on these two projects
were reported separately, in Appendix A of Rudes : . al. (1988).
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TABLE B.1.

The eight Title VII projects participating in the

on-gite data collection for Year 2

LS

White Mountain Apache Tribe (White Mountain Apache Reservation, Arizona)
Peach Springs School (Hualapai Reservatioa, Arizona)

Kaibeto Boarding School (Navajo Reservation, Arizona)

Central Consolidated School District #22 (Shiprock, New Mexico)

Dunseith School District #1 (Dungeith, North Dakota)

Lonenan School Corporation (0glala, South Dakota)
School District 17H (Hardin, Montana)

Misaissippi Band of Choctaw Indiana (Philadelphia, Mississipp‘)

TABLE B.2.

Number of students in the sample by

tribal group

Tribal group

Number of Students

1. Navajo 208

2. Choctaw 60

3. Mitchif (Metis) 59

4 « Crow 48

5. Hualapai 47

6. Oglala (Lakota) 34

7. Apache 32

TOTAL 498

TABLE B.3. Number of students in the sample by

native language

- ‘““ . ;-',« —/‘
|
1

Language Number of Students
1. Navajo 174
2. English 99
3. Choctaw 60
4. Crow 47
5. Hualapai 42
6. Lakots 33
7. Apache 32
8. 0jibwa (Chippewa) 1
TOTAL 498
i
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&hriéqb different 'kinds of contr 1 variables were deemed desirable. These
included a baseline measure of academic ability level independent of the

child's languagé, an evaluation of the child's degree of oral proficiency in
English and in the Indian language and measures of -achievement in English and
mathematics. Also included are measures of home context which prior research

-uggests may confound the effect of the instructional treatment variables of

ptimary interest. The first of these variables (the baseline measure of
acddemic ability) is provided by the Raven Progressive Matrices, the second by
theé Student Oral Proficiency Rating (SOPR), and the third by scores on the
Epslish and mathematics subtests of standardized achievement tests which the
students took last spring.. The home context measuyes are provided by -a
questionnaire develop:id specifically for tbis s;uﬁy. Detailed descriptions of
thesé instruments appear in Appendix C of Rudes et al. (1988).

Other instruments used during the first year were for the purpose of
describing tie instructional treatments received by each student, the
characteristics of the providers of those treatments, or their educational
context. Each Of these measures was either developed for the "National
Longitudinal Evaluation of the Effectiveness of Services for Language-
Minority Limited-English-Proficient Students,” and modified as appropriate for
this stidy of Native American students; or developed specifically for this
study. Again, details of these instruments are provided in Appendix C of

‘Rudes et al. (1988). The specific instruments which were used for data

collection during the first year of the longitudinal study are shown in
Exhibit B.1.

During the second year of the study, the Student/Teacher Data Form and the

‘Student Instructioral Language Record Form were again completed by teachers of

sample students to provide the study with current information on the
instructional services being received by the students. In addition; the
appropriate levels of the Stanford Achievement Test math and English subtests
were administered to study studeats.




EXHIBIT 3.1. Study instruments

Instrument
Project Director Questionnaire:

School Statistical Summary Form:

School Priiscipal Questionnairze:

School Policies and Procedures Porm:

Instructional Staff Questionnaire:

Support -5taff Questionnaire:

Student/Teacher Data Form:

Student Instructional Language Record:

Student Performance Record:

Parent/Home Questionnaire:

Home/Community Lenguage Use Form:

Studen> Background Questionnaire:

Student Oral Proficiency Rating Form
(English):

Completed by

‘Title VII project directors

Developament Associates staff
from school records and
reviewed by school principals

the principal of each school
participating in the study

Development Aszociates staff

all teachers of content
subjects who work with students
in the ‘study sample

all aides, tutors, volunteers,
or resource staff who work with
studgnts in the study sawmple

the homeroom. or ‘main teachers
of each of tho studénts in the
study sample

all teachers of content

subjects who work with students

in the study sample

the homeroom or main teachers
of each of the students in the
study sample

one parent or guardian for each
student in the study sample

a sample of parents of study
students, and a sample of
tribal leaders at each site

Development Associates staff
members from student records

the homeroom or main teacher,
or another teacher or aide who
is fluent in English
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EXHIBIT B.l. Study instruments, continued

Instrusent

Student Oral Proficieacy Rating Form
(Native American Languege):

Academic Aptitude Measure (Raven
Progressive Matrices)
Coloured Progréssive Matrices:

Standard Progressive Matrices:

Stanford Achievement Subtests
Vocabulary

Reading Comprehension
Concepts of Number

Math Computation

Math Applications:

Completed by

the homeroom or mai:: teacher,
or another teacher ¢r aide who
is fluent in the language on
vwhich the child is being rated

each first grade student in the
sample .

each third grade student in thke
sample

511 of. the students in the
study sample.
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3. COMPOSITE VARIABLES

Before the data analysis was begun, a number of composite variables were
developed, in most casés by combining on an a priori busis selected
questionnaire items dealing with the same topic.l Formation of many of the
co-posites2 began ‘at the time the questionnaires and rating :scales were
being developed. Using a composite of several .questionnaire items dealing
with the same general area, rsther than using the individual items themselves,
has at least two adventages.. Fir.~, the composite (a weighted 6r unweighted 'S
sim.of seversl items) is likely to be more reliable than any of thé individual K
items; and second, using a composite often makes the findings more
comprehensible ard easier to interpret.

When a composite 1s to be developed, it is necessary to decide whether it
should de done on aumi a_priori basis or empirically. A wide variety of ?

R R R TV R

statistical methodologies exist for developing composites empirically (e.g.,
nultip’: regression, multiple discriminant analysi'., factor an:lysis), but:

s W e

in a study such as the present one there are sound arguments against eacii of

them. A priori compcsites have the advantages of greater comprehensibility, f
convenience, and credibility, and they have an additional advantage in that :
they make better use of available data, since they do not require a set-as’da

subsample. Thus, this approach, rather than a more empirically driven one,

was adopted for developing most of the composites presentad in this report.

11h a Zew cas. the composite was formed by combining ratings on rating scales
or scores on tests, rather than responses to questionnaire items.

2These composites are generally described briefly at the point in the report

where their use in data analy-is is reported. Some are desrribed in somewhat
more detail in Arpendix D of Rudus et al. (1988).
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B4 4. SCORING OF TESTS

Because the present study is self-contained, incorporating its own -control
‘variables, it is no. ‘dependent on published norms in order to evaluate
results. This gives ¢~ the liberty. to modify the scoring procedures used by
the test publishers in standardizing their tests where we have reason to
believe that the modifications may increase-tbe validity -and usefulness of the
results. ‘We huve taken advantage of this circumstance to make some minor, but
we think useful, changes. ° It should be noted that implementing these changes
will not impair the results in any way, since in addition to obtaining scores
by the modified procedures we have also obtained the conventional set of
rights séores. Thege latter ﬁill serve .a useful purpose, in that they will
make it possible to use publishers' norms.

B4.a XINDS OF /SCORES

Both the Staanford Achievement Test (SAT) and the Raven Progressive Matrices
are normally given scores equal to the number of items answered'correctly
(hereafrer referred to as “rights scores”); among items not answered
correctly, no distinction is made between omitted items and items answered
jncorrectly. This mode of scoring a multiple—cholce test assumes that every
student answers every item. When that assumption does not hold, the child who
omits itews if he or she is uncertain of the answer is penalized inequitably;
the child who males a guess on all such items will probauly get about a third
of them right purely by chance if they are three-choice items, a fourth if
they are four-choicc items, etc., while the child who omits deprives himself
of thie advantage. One way of handling tais problem is to "correct” the )
rights scores for omitted items by -adding to the score the estimated number of
items the child would have gotten right by chance had he made a guess rather
than omitting the items. We choose to call the score obtained this way the
"adjusted score.”

In our judgment, using adjuéted scores is superior to using rights scores.
To exprecs this judgment in somewhat more technir-1 terus, adjusted scores
tend to give a more valid indication of the studznt's level of knowledge or
ability than do rights scores. If none of the examinees omits any items; it
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‘makes no difference which mode of scoring is used, because the rights score
and the adjusted score are exactly equal; but to the extent that children
differ in their tendency to omit items when they do not know the answer, it
can make a big difference. Because using adjusted scores instead of rights
scores has no effect (and therefore can have no 111 effect) when no 1tem§ have
been omitted, and because it can represent. a major improvement -~- an increase
in fairness —— when items have been omitted Ey some children while other
children have answered every item, whether they know the answer or mot, we
decided: %o use adjusted scores as the principal scores for both the Stanford
Achievement Tests and the Raven. However, as indicated above, we decided to
also make a record of the rights scores, to permit comparison with the norms
developed by the author or publisher.

As has been impiiéd, rights scores have been used as the basis for norms
and other statistics provided by the test publishers or .authors. Those who
prefer rights scores Dase their preference on the belief that in scoring tests
by hand it is easier to obtain rights scores than adjusted scores, and that on
theoretical grounds it does not make much fifference which kind of score is
used since the correlation between them is typically very high. However, in
the present case all scoring is done by computer, and even when the
correlation between rights and adjusted scores are very high, there are still
likely to be some children who omit large numbers of items, which can
substantially distort the results not only for the children affected but for
, research analyses that include these scores. Thus in subsequent chapters when

we report data involving test results, those data, except where indicated to
the contrary, Qill be adjusted score data.

B4.b SETS OF VARIABLES SCORED

There i3 a slight difference between the 1list of tests from the Primary 1
SAT battery (used ir gradé 1) and the Primary 3 battery (used in grade 3). In
the latter the followiig tests are used: '

Vocabulary
Reading comprehension
it Concept of numbar
{f Math: computation
Math applicationa My 4
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In the Primary 1 battery, oa the .other hand, the last two of these five
areas are combined in a. single test, "Mathematics Computation and
Applications.” To facilit.te comparison of grade 1 and grade 3 results, we
have scored the 22 Primary 1 computation and the 23 applications items
separately as well as together; and in the Primary 3 battery, we have
obtained a combined .score for these two tests is well as scoring them

separately.

For somewhat similar reasons we have also slightly -expanded _ade set of
scores obtained for the Raven. The Raven Standa=d Progressive Matrices (SPM),
: which 18 given in grade 3, consists of five sets of 12 items each — Sets A,
?; B, 'C, D, E 5~ Set A being the éasiest snd Set E the rost difficult. The
: Coloured' Progressive Matrices (CPM). given :in grade 1, consists of three sets
of 12 items each — Sets A, AB, and B. Se ' A and B are identical to the
like-named sets in the SPM except that in the CPM the items ar» colored.
Since the sole function of the coloring is to serve as an attention-grabber
‘for the very small children for whom the CPM is intended, and since the colors
provide: no clue to the answers, we obtained separate scores for A+B in both
CPM. and the 5PM. The purpose is to facilitate direct comparison between
grades 1 and 3 on an identical -set of Raven items.

Table B.4 summarizes the scores obtained and other miscellaneous
information about the Raven and SAT tests.
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S
TABLE. B.4. Miscellaneous information about Raven Progressive Matrices
and Stanford Achievement Tests
Kinds of No. of
Score Options
Obtained*® Per Item Number of Items .
: [Raver: Progressive Matrices ;
e ‘Coloured (CPM) ;
Sets A+ B AR1I 6 24 -
Sets AB ARI 6 12
Total (A + AB + B) RI - 36 2
Standard (SPM) :
Sets A+ B ARTI 6 24
Sets C + D +E. ARI 8 36
Total (A+3 + C+ D + E) RI - 60 l
Primary Primary Primary :
levl»1 3 1 3 :1
~ ‘|stanford Achievement Test
‘English
Vocabulary AR1I 3 4 38 38
Readirg Comprehension AR I 3 4 40 60
Total I - - 78 98
Math
Concepts of Number AR1I 4 4 34 34
Computation ARI 4 5 22 42
Applications AR I 4 5 23 38
Computation + Applications RI - - 45 80
Total RI - - 79 114 .
Total (English + Math) I - - 157 212
I*Code for "kind of score” l
A = Yo. of items attemptcd ‘
R = No. of items risht ;
I = adjusted score !
w‘
:'\
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Appendix C. THE SEARCH FOR CAUSALITY: METHODOLOGY AND DATA

1. INTRODUCTION

This appendix focuses on ef orts to determine the extent to which various :
factors are related to achievement in thrée areas (English language ;
vocabulary, reading in English, and mathematics) and to draw inferences as to :
which of these relationships, if any, may be "causative.” We have put the
word "causative" in quotation marks because, as 1s agreed by many /
stznisticians, the question of what causes what is such a complex one that in
most circumstances causation is virtually impossibl. to determine
definitively. Nevertheless we have brought to bear a broad array of
statisticians' tools — crosstabulations, breakdowns of means and standard
deviations by subgroup; Jorrelations, multiple regression, analysis of
variance, analysis of covariance, and path analysis - in an effort to at least
throw some light on the question, with respect to Indian schoolchildren. The :
factors investigated, as probably (or at least possibly) having some ;
relationship to student achievement, fall in the following seven categories: o

1. Initial status of students ("control variables")

2. Instructional variables

3. Previous scores on achievement tests 7
Note that this category logically belongs with category 1; however it
was found more convenient to treat it separately.

4. School variables

5. Teachitr variables

6. Home-and-family variables

7. Preschool

The variables in each category are described in Chapter 4 Section B,
togethetr with, a similarly brief description zbout each of the achicvement

measures.

2
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C.2 2. ANALYSIS OF THE DATA
C.2a &IGRESSION AMALYSIS

As a start in investigating the role of the student's initial status and
the‘instiqbtfon received, correlation matrices were run and used as the basis
of multiple regtession aualyses against the. .three criterion variables --
'Vbcabuia;y,‘Réading-Comp:ehension, and Math Total. This was done separately
fﬁf“fi\ sats of independent variables - "Set I,” consisting of the first three
of the seven categories above, and "Set II,” consisting of categories 4-7.

For the Set I variables. 12 separate multiple regression analyses were run (3
criterion variables x 2 éohorts x 2 years). For Set II it was only necessary
to run 6 analyses; this was because the independent variables in this set
(assentially school, ‘teacher, and family variables) either were stable enough
that data on them only had to be collected once or else, if they were likely

to differ from year to year, they were averaged over the two years. Therefore
the year 2 criterion measures were the only ones needed for this set of
multiple regressions.

Table C.la shows the Set I regression analysis results for-two independent
variables = SAT Vocabulary and SAT Reading Comprehension - and Table C.l1b
shows the corresponding results for SAT Math. /s shown in the two tables, the
12 multiple correlation coefficients rangs from a low of .50 to a high of
«83. When aﬁjusted* downward to make the multiple correlations comparable
to each other even when based on different numbers of cases and different
numbars of independent variables, the reductions turn out to be quite small
(.01 to .04) and the corracted values still quite large (.46 to.81).
Inspection of the two tables reveals that the largest Year 1 standardized
regression weight (b2ta weight) in almost every analyses is for English SOPR.

For the Math criterion, the Year 1 Raven betas are alsc quite substantial,
particularly for grade 3. In most cases ti.. Indian SOPR has a negative

i’

*Adjusted by the Wherry shrinkage formula, which corrects for the effect of
R number of independent: variables aad number of cases. (The resulting reduction in
the multiplé R is greatest when the numbar of cases is small and the number of
‘e varidbles large.) |
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TALE c.u Hulttvlc vegrassion gaslysis for predicting SAT Vocn ry
asd SAT thhg Cosprehension from fastructionsl
sod othar varia
Note: Rach of the 8 multiple regression analyses is
based om listwise data.
SETA WEIGHIS AND ;
~ CORRELATIONS -WITH INDEPENDENT VARIABLES }
comomr A comont 3 B
‘Rov  Depesdent Iadependent Year 1 Year 2 Year 1 Yea::-2
Varisble Yariables R Yrade 1 Grsde 2 Grade 3 . Crade 4
. . B ¢ B A= g_=
AT, “*Comtrol varisbles® ) e
Yocab Raven .08 .18 04 313 a8 27 20 .27 e
Toglish SOMR Sl .80 03 A6 38 42 09 40 o
Isdfen SOR =05 =.28 -08 =.23 =22 =24 =13 -.20 ;
Taglish fustrection Nrs/wk
(m + Spec.) R
Y.lt 1 08 -21 - hd 08 ~.08 - - !
Y“t,z - - .06 04 baand - A1 .00 :_
Special Baglish ' N
Year 1 =18 =34 - - 03 =10 -— = ’
Year 2 -— - =08 =17 -— - =07 .14
Math, sci., and soc. studies {nstrectiom
2 in Yadian leaguage -
Year 1 -09 =-.28 - - -.04 =11 - -
Year 2 - = =04 =26 - - .20 .03
SAT Yaar'l
Vocsbulary - = 49 .67 — - Sl .64 B
Idl. Comp. - - .13 .53 - - 19 33
Multiple R «65 89 50 72
| & (uj\uud sultiple R)* o6& «67 46 .69
e 6 3 6 8 .
Nes g 233 183 . 132 124 -
ar “Coatrol variables” .
Mln‘ Raven .07 .18 .08 0231 .24 .38 12 42
Coup. Inglish SOPR A5 49 A3 49 A8 .56 07 &7
Indiss SO .13 -,03 w03 "01‘ =01 -, 08 -,03 -,03
Instruction variables
Kaglisk {nstructicn
Res/wk, Year 1 05 =.15 - - =01 =18 -—_ -
xt'/*o Year 2 - - .04 10 - - -,01 ~.11
Math instruction .
ltl/'k. *
Year 1 =17 -.29 - -— -,03 =-.16 baand band
Year 2 ' - - =09 =.27. - - =-.03 .02 M
% 12 Indisn laug. ’
Year 1 =12 =23 - - =06 =.14 - - ,
Year 2 - - =02 =30 -— - 048 .01
SAT Yesr 1
Vocabulary | = - 0h .56 - - (7 a8
Rdg. Comp. - - .63 77 - - «67 79
Multiyie B .56 .79 .60 .81
R' (Adjustcd multiple R)* 3] W78 58 o7¥
nfe (] 8 (] 8
[ Lol 233 183 150 124
B
N-1
* Corrected by Wherry shrivkege formule: R' = 1-(1-2) ,
N-a=1 !
** Notation 3
3 ® 20, of independent varisbles -
N = no. of cases ’
by
79
é;!
B e el e e e - [ - "
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TABLE C.1b Multiple regrassion analyses for predicting SLT Math Totsl
from instructiomal and other varisbles

Note: Xach of the 4:Tultiple regression

anslyses 19 Lased on listrise dats. 4
BETA WEIGHTS AND
X CORRELATIONS WITE  INDRPENDENT VARTABLES
%
: COBORT ‘A . : COEORT 3
FoL. Row Independent Year 1 Year 2 Yesr.1 Year 2
N L Varisbles . - _GCrade 1 . Grade 2 . . Grade 3 Grade &
’ o B r 8 = B =
v "Control varisbles” ' )
R 1 Raven 27 37 0 .30 43 53 11 .52
¥ 2 m.h SOB . 050 036 009 .‘S 039 0‘9 .08 o“
v"(\ 3 Illlill_son 007 ~e 03 013 ~e 02 '.02 -.01 -01‘ -.08
S Tostructionsl varisbles.
N . Taglish instruction
‘ 4 Hre./wk: yr.'1 =12 =23 -— -— =02 =13 -— -
! ‘b ltt. ,*3 b 2 O 2 — — oo‘ .00 - _— -on e 08
: Math {nstruction
: Hes. , wk.
! Sa Yr. 1 . 00 ~o N - - 09 =04 had -
! Sb Yt. 2 - -— -.M 009 - - 016 .03
: Z in Indien language .
. 6‘ i‘“! 1 ’ 001 -012 - haand .M ".08 hnad hand
_“ Gb ‘.‘i 2 hngad - -013 “.13 — —— .0‘ -006
o SAT Year 1
) 7 Vocabulary - - Jd2 N -— - -18 .38
: 8 h‘d’,ng Comp. - - 04 51 - - 33 «68
S Math .Total —-— - 55 .69 -— -— Sh 75
Multiple R 64 73 64 83
R (Adjusted multiple R)* <62 71 «62 .81
ke 6 9 6 9
i L 219 168 145 29

N-1

#* Corrected by Wherry shrinkage formulas R' = /1 - (1-82) .
N-n-1

**  Notstion
8 * no. of independent varisbles
N = no. of cases

v - 8r

(‘sl,




regression weight (as well invariably having a negative correlation with the
criterion vusriable). ‘fhe chief exceptions are that the regression weight is
+.13 for grade 2 Math, and +.15 for grade 1 Reading Comprehension.

A large part of the difference litween Year 1 and Year 2 results is
undoubtedly due to the inclusion of the SAT Year 1 scores as independent
variables in the Year 2 analyses. In these .Jnalyses the SAT variable
corresponding to the criterion variable has a high beta weight in each
regression analysis.

Between them, the "control variables” and the SAT Year 1 scores reer t6
accéunt fotr almost all of the criterion variance that can be predicted by Set
I variables. That leaves little or nothing for the instructional variables.
Thus both the amount of instruction provided and how that instructiou ‘is
divided between presentation in English and in an Indian language tend, in
most cases, to have only a negligible beta weight.

Using as the basis adjusted multiple correlation coefficients obtained as
successive variables or subsets of variables are added, the corresponding
Jacremental change in percentage of criterion variance accounted for has been
computed. These percentages are shown in Table C.2, in the columns headed by
"/A\". Each successive value of /\ represents the percentage of total
criterion variance accounted for by the indicated lndependent variable or
subset of variables after all the preceding variables have been taken into
account. Thus, for instance, in grade 3 that part of Irdian SOPR that is
independent of Raven and English SOPR accounts for 4.5 pe}cent of the
Vocabulary variance. This table shows clearly the preponderant effect of
English SOPR, and in the case of Year Z data the Year 1 SAT scores, on the
Vocabulary and Reading Comprehension criteria. Raven also has a substantial
effect in some cases, particularly in Cohort B. As for the Math criterion,
the Raven piays a much more important role than for either .of the other two
criteria; in the case of the Cohort B data it accounts for over one-fourth of
the Math variance.
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@djua;cdlnultipie correlation coefficients and percentage of dependent variable vsriance explained by thew. whea various
" subsets of indeperlent variablea are included, )

NOTATION

n .= number of inderendeat variables on which R' 1 based.
R' = adjusted-sultiple correlation cccfficient (adfusted using Wherry shrinkage formula; see footnote in Table C.la).

10,0@‘)a = percentage of-variance accounted for by R'.

IQS- inctegeutng.chauge-iu»perqgntagc of .variance :*qounted for.

“6{;: fhis table is based on the same data as Tables C.la and C.1b.

>

N

INDEPENDENT
VARIABLES

Raven

+ English SOPR

+ Indian SOPR

+ Year 1 .instructional variables

Raven e

+ English SOPR

+ Indian SOPR!

+-Year 2 instructional variabled
+ Year 1 SAT

Raven .

+:English SOPR

+ Indian SOPR

+ Year 1 instructional variables

.Raven

+ English:SOPR

+ Indian SOPR

+ Year 2 instructionalvariables
+ Year 1:SAT

SAT Vocabulary .

sai Reading Comp.

SAT Math Total
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22.0
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-14.0
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-1.1

17.1
13.9
-4
1.5
30.3

165
497
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.548.
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783
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10.7
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6224

294
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.512
.603
.610
.619
.809

R T

S e S

82

I b T e WU D

[ SN

e e e s eI T M eiiane s -

83

S an B i e e e s

o
et

et o i T o % S e St S



~c-;7,,

The results of the six multiple regression analyses involving the Set II
independent variables (home, school, teacher, etc.) are shown in Table C.3.
It must.'be recognized of course, that there is undoubtedly soze correlational
overlap between the two sets of variables. Each of the six anaiyses had 21
independent variables: 3 .school variables, 7 teacher vsriables, one preschool
experience variable, and 10 home-and-ramily variables. As shown in Table Ci3,
‘the adjusted multiple correlation coefficients for these data are much: sualler
than' the raw values: This:is to be expacted when, as in the present
situ;tiopi the number of cases is relativily small, and the number of
independent variables large in relation to the number of cases. There i3 no
analogous correction formula available for the regresslon weights; although
they, too, are affécted; thérefore .they should not be taken at face value.

‘As ;seen in Table C.3, only about six of the variables have fairly
éﬁbqtint;éi»cotrelations with the criteria. [For three of the six variables,

the correlat:ons are negative; for the remsining three, positive - as follows:

o Variables negatively correlated with criteria:
- Percentage of stud its speaking an' Indian language (Row 2 of table)

- Extent o tndian,language use (by students, teachers, and
principal,. in and around the school (Row .3)

~ Whether the classroom teacher (as oppcied to aides) provides all
the non~language-arts instruction

e Variables positively correlated with criteria:
= Parents' .use of English in the home (Row 13)

-~ Hov’.s per week; the child spends reading, apart from homework
:asi.ignments (Row 16)

—- Parental expectations regarding how far the child will go in school
(Row 21)

Most of these variables, however, do not have substantial .beta weights - or
1f they do; the beta weights are not all in the same direction. The principal
exception is for the Row 2 v;riablg (pe*cgﬁtage of students speaking an Indian
language), for which most of the beta weights are substantial, and all six are

YD 84
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Table C.3 Multiple regression analyses. for pud.u:ting Year 2 SAT _scores
from various acbool, teachet. and farily variables

Note: Each of the 8 mult’plc-regression analyses is based on listuise data.

BETA WEIGHTS AND

CORRELATIONS HIT!I I.IDB?/PBNDENT VAIIABLBS

Y —t

i . SAT (Form B) v ﬂt”(rom !) SAT (Form B)
S0 Vocabulary Reading Cowp. Math Total
o Cohort A Cohort 8 Cohort A fohort B Cohort A  Cohort B
g;,q v - . . Crade 2' Crade 4 Grad.‘ 2 ‘Grade & _ Grade 2 “Gnda 4
) ‘ ] B r 4 r Y.} r B r A = B =
School variables )
1 X LEP in grades K~6 .72 =.06 .32 =12 J2 =.19- -.52 -.04 91 =08 .01 -.14
s 2 % of ltuhnn spi-ting an Indian language -.36 -3¢ =.29 -.51 -.24 ~.33 =17 -.39 =.64 =24 -.42 .50
T 3 Indisn la:gusie usc outside of class Ol =25 -.15 =-.48 -.05 -.11 -,70 -.43 I %06 =72 -.59
' - Teacher variables -
Y 4 " May use“Indian language with students, isutside . . . .
3L clagshik(hxk) 28 35 .27 .55 .06 29 L1042 04 79 .23 -.06 .12
; 5 “/May use ‘Indisn.langusge with students, outside{T'*3 ]
- -clagsikk (Ak) .08 .20- -.,31 .00 -.37 -.01 =-,18 -,01 -.64 .13 23 .04
6 Conaiders self a Native A-etican***(ll**) 10a 09 .22 -.68 .08 .56 .18 ~L.16- ~.02 39 .28 .52 11
. 7 ‘Considers self a-Mative Americankta(Ate) Ques. -.54 .11 .82 .07 -.46 -.10 .76- .00 -.92 -.03 .32 ,11
: 8 Years -teaching expexisnce (Mi#) -.19 -.19 .27 .16 -.23 -~,18 .08 .17 .16 -.21 14 .09
e 9 Classroom teacher provides sll MSS instruction(l) )
¥ x vn.,aothct,‘e.g. atde - (0) (Mh4) : =05 =-.28 -.16 -.29 =13 14 16 -.16 -.09. -.19 +28 -.18
- 10 ‘ IsQ1) or is: not«(O) an:atle (A™*) -29 -.04 =55 .00 =65 =22 13 .05 02 =07 =10 .2
' ’ Ptucﬁool” ai:parieucc ’ . )
11 Did child ‘atténd prescniol 2hka -.05 -.10 .00: -.28 13 .18 .04 -.16 A3 7 .21:=.16
Hose - and. fuﬂy urhblu . . ’
- 12 Parénts' education - Composite B -.03 .00 .08 .21 .01 -.03 06 .11 .03- .01 12 .10
13 wl'atentl' use-of English in. the home - Composite .07 .25 34 .61 -.17 .00 -.25 .32 -.13 .0Ff =22 .40
14 N ,gluh\mlpmtn or-magazines ia the home -.03 .10 .09 .23 01 .10 -.08 .01 .03 -1:’ -.08.-.,01
: 15. Hours/week spent: Being read:to Jo A1 =12 .01 ° -.04 .12 -.24 .07 =.04 .08 .03 .17
16 Hours/week spent: ‘Reading ~{8 .13 00 .23 18 .23 .27 .37 Jd9 .21 25 .33
1 Bours [#eek speat: 'Nltadio programs in English 17 .26 -.13 .06 -06 .23 <11 .06 02 .18 =.16 .07
18 Hours /week spent: Homework -.09 -.08 .23 .07 .02 .06 13 .10 =13 =03 -.07 -.11
19 Parent's view of importance of school -02 .02 -.01 .12 -.05 =-.10 .02 .15 -.06 -.12 =-.16 .11
20 Parent's intereit in child's education -7 .00 .01 .07 .07 .08 .07 .06 Jd2 a2 -.02 .03
21 Parental expe.ctar.jfr.g A2 ..28 09 .20 09 .25 .28 .28 06 .2z 20 .17
N Multiple R -SR .76 .64 J2 .67 .75
Vo R' (Adjusted multiple R)* o34 .64 .46 .51 .51 .46
nhd 21 21 21 21 21 21
. (AR 85 72 85 71 84 49
#Corrected by Vherry shrinkage formule. .(See Table C.la footnote, for form:la.)
“ *{Notation
n = no, of independent variables
8 Q 8 . R no. of cases
l C 5 ‘M = average of main teachers' ulpo-uel
w2 S Am aggtegauon of all tuchorn = main and othe:

w‘ ,..wm....,m L b3
5 N m*-‘nﬂt uhm.andnochl ntwuu . . .
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negative. The Row 1 variable (percentage of LEP students in grades K-6) has
by far the numerically highést beta weight in most of the six regression

~anaiy$és, but one of these high wveights is negative (and one weight is

esgentially zero). Other oddities are that the Row & and Rew 5 variables,

‘which are essentially tho same variable excupt that one is for the main
teacher and the other is for-aggregated teachers, tend .o have betas with.

dpppsitgasigns‘gahd in some analyses these contradictory betas are numerically
very lirge). Tha same phenomenon also occurs for another pair of variables
(the Row 6 Row 7 pair). All these peculiarities are probably explained by the
“bouncing beta” phenomenon < the' tendency for betd coefficivnts to be very
unstable when intercorrelations among the affected variables are high,

particularly when the number of cases s .not large. In view of :all this
instability we recommend not paying .too much attention to the beta weights.

(The correlations ceaf icients are much more stable and in a ceftain sense
more inforuative; 1.ke the beta weights they are shown in Table C.3.)

Neverthelegs, in spitc of the questionable. nature of some of the beta
weights, it seemed advisable to chack fur* er on two of the variables for
which these weights were substantial - the Row 4 variable (Teacher

Questionnaire item 28a) and the Row 6 variable {Teacher Questionnaire item

10a) =~ to determine whether analyses of variance wit.i two- independent
variables (the questio.uaire item response of the child's teaci er and the

¢lii1d's Raven' score) ‘would reveal existence of a re.i relationship (e.g., a

-gignificant effect for the questionnaire item). Table C.{. shows the results

for question 10a and Table -C.4b shows corresponding data for question 28a.
(The exact wording of the questions is sYown /it the top of the tables.). The

‘main effect for question 10a was .significant for two of tne- six analyres of
. variance (two cohoris, three crit~rion. variables); for question 28a none of

. I ®
the six was..significant.

Because of the mildly encouraging results for question 10a we went one step
further for the two sets of data for which. the main effect was significant, by
obtaining means-aud standard deviations on the dependent variable for each of

stS'iéVEl-of‘91gnifiqénée was uged as the cutting point.
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‘TABLR C.4a Two-wsy astlysis of varisace 2f studests’ year 2 scorss o SAT Vodabulary: -1 -
Readi cuEhnn_ioc_. and Meth Totsl, with Ravea total and responses .o
of uein t7 chers to question 102 as the independeat varisbles

Queastion 10.(s) Do you i;ouidcg yourself to be s mesbér of ¢ Nitive Assricen group? I

. N@coocosocncossocosece 1 . B,
‘Y“..:..o...oo..,..... 2 M

i

- w m = .
Rdg. Comp. . Math Total R
K ¥ [ ] 7 a& -

- e

£

v

-iA 2 Main ‘eftects’
.00 29.22
00 3.65

00" 17.02
20 5.36

.04 .26

8.9

“Ravea . L
‘Questiocn 10s. (3 lévels) 1 4 :03 -

‘Iatarsction 31 77 8,20 .00 Do

1 1

2 2

2 2
Residual. variasce - 238 237

EEIN ~ -

23 - 2%2 ¥
“ . Rl
= = &

3 & Main effects
X .00 23.30
.36 1.32

. Riven 7.06 1. .01 18:°3 1
£ Ouestica 10a (3 levels) .00 2 .3 1.02 S I L
Iateraitice 255 -2 .08 2.45. as - f o
v Reatdual variance 180 o
: - TOTAL ‘ 185

[
Zar ~-
N 1

GEN ~ -
w A

v " Mo. of-caves - | R
8 Cohort A 264 243 228 Ny
- : fohort3 ’ . 185 187 264 ;

2

TABLE C.4t Two-wey smalysis of verisnce of stulents’ yedr 2 scores om SAT Vocabulary | I
rehension, and Math Total, with Raves totsl snd-zuepoases :

Y of sain teachers to guastion 28e as the independent ciriables; ;
IS Quastion 28.(s) When you iatersét witn your Native Ascricsa LEP studeats owteide of :
: the clsssroom ‘(12 Lallweys, lunih roows, after-school sctivities or-other] =
. informal coutscts), do you ever 1se & langusge other than Zuglish? S
k...Q.. ® heeso 1 *

Y“..Q.;',..oooo‘o..ooc 2

Sodrces of AN ? Voeab. . . Math Total _~ e
. Varisace Variable; ° ¥ df p r 4t p T da& p '
Cohort Grade ] c
T b . . < L . 18

¢ { A -2 Main effscts: i I
' E n 00 16.07 ‘1

h ‘Raven . 8.53 1 1 .00 28,01 1 . .
- Question 28a (3 levels) 1.26 2 .29 1.0 2 .22 1.77 2, .17 o
Iateraction - l.22. 2 .30 2,98 2. .05 .50 .2- .08, K
‘Residual variance 238 237 222 .
"TOTAL” 263 242 227 i

Los 4 "aia effecte
: “ Raves .00 23.90
45 2 2 .8l 1.33:

] Intevaction 1.9% o15 6.30 .00 .23 2
LT ; ’ ‘Residial variance B 180 L 158
e : ) “TOTAL. 185 186 163

s L 4.

6.95 N 19.54

Raven
Question 28s (3 1levels) .80

~ -
~ -

~
-
O‘N N

A : 244 243 228
t 3 . 186 187 164
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three mean response levels on the questionnaire item. The results (shown in o
TabZe, C.5) indicate that ‘the, relationghip i3 not unidirectional. The means
are rerkedly higher for children who had: had at least one Indian teacher and
one non-Indian teacher than for ¢hildren ail of whose teaphers, or none of
whose teachers, were Indiaan. The explanation for these findings is not
evident: But it may be~relevegt‘that‘tﬁevsigniffeant effects occur only for
‘Reading -Comprehension and Hathemétice?é two subjects in which the teacher
plays a major role in transmitt;ng‘skills = as opposed to the kind of
vocabulary measured by the SAT Vocabulaiy test, which in normal circumstances
is learned prinarily nutside of school.

PATH ANA, VSIS

Path analysis, which is an elaboration of multiple regresclon, was the next.
‘step inthe analyses. Separaté ‘path 1odels were daveloped for Year 2 adjusted
gcoreé on the- Vocabulary, Reading Comprehension, and Mathematics Total
portions of the Stanford Achievement Test. Theoretical models were developed
and wire tested using procedures suggested: in .a paper by the United States
General AccouptiqghOffice~(1982).* Thig approech uses regression results from.
all ‘intermediate variabtles and from tiie final outcome variakie, and uses
standardized regression cnefficients for v~idirectional path coefficients and

simple. bivariate correlations for bidirectional patn coefficients.
- The variables used in the path models were:

e ‘Community Language Use;
e Raven: adjusted total score;
e Hoiirs: English Ingtruction (Year 1);

. Percentage Indiachanguage Use in Math, Science, Social Studies, and
Bthnlc Heritage [or Math-only] (Yeafr 1);

Y SAT [Vocabulary, Reading Comprehensiom, o Math Total] (Year 1):
relevant ad justed score on the Standard’ Acbievement ‘Test in Year 1;

*U S. General Accounting Office, Tnstijute for Program Evaluation. “Methodology
Transfer ‘Paper 1. Causal Analyeis: A Hethod to Tdentify and Test Caiise and:
Effect ‘Relatiouships 'in Program Evaluationgxi) Washington, D.C.: February 1982.
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three mean response levels on the questionnaire item. The results (shown in o
TabZe, C.5) indicate that ‘the, relationghip i3 not unidirectional. The means
are rerkedly higher for children who had: had at least one Indian teacher and
one non-Indian teacher than for ¢hildren ail of whose teaphers, or none of
whose teachers, were Indiaan. The explanation for these findings is not
evident: But it may be~relevegt‘that‘tﬁevsigniffeant effects occur only for
‘Reading -Comprehension and Hathemétice?é two subjects in which the teacher
plays a major role in transmitt;ng‘skills = as opposed to the kind of
vocabulary measured by the SAT Vocabulaiy test, which in normal circumstances
is learned prinarily nutside of school.

PATH ANA, VSIS

Path analysis, which is an elaboration of multiple regresclon, was the next.
‘step inthe analyses. Separaté ‘path 1odels were daveloped for Year 2 adjusted
gcoreé on the- Vocabulary, Reading Comprehension, and Mathematics Total
portions of the Stanford Achievement Test. Theoretical models were developed
and wire tested using procedures suggested: in .a paper by the United States
General AccouptiqghOffice~(1982).* Thig approech uses regression results from.
all ‘intermediate variabtles and from tiie final outcome variakie, and uses
standardized regression cnefficients for v~idirectional path coefficients and

simple. bivariate correlations for bidirectional patn coefficients.
- The variables used in the path models were:

e ‘Community Language Use;
e Raven: adjusted total score;
e Hoiirs: English Ingtruction (Year 1);

. Percentage Indiachanguage Use in Math, Science, Social Studies, and
Bthnlc Heritage [or Math-only] (Yeafr 1);

Y SAT [Vocabulary, Reading Comprehensiom, o Math Total] (Year 1):
relevant ad justed score on the Standard’ Acbievement ‘Test in Year 1;

*U S. General Accounting Office, Tnstijute for Program Evaluation. “Methodology
Transfer ‘Paper 1. Causal Analyeis: A Hethod to Tdentify and Test Caiise and:
Effect ‘Relatiouships 'in Program Evaluationgxi) Washington, D.C.: February 1982.
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e SOPR English: total score;
¢ SOFR Indian Language: total'‘score;
° Hour8>;nglish Instruction (Year 2);

o Percnntage 'Tndian Language Use in Méth; Science, Social Studies, and
Ethaic Htritage {or Math -only] (Year 2} and

e SAT [Vbcabula*y, ‘Reading Comprehensicn, Math Totall (Year 2): reievant
) anusted scorzs on the Stanford Achievement Test in Year 2.

These variables are described in Chapter -4, Section B.

The results of the path model analvses are shown in Pigures C.1 to C.6.
The path analyses do not greatly expand the 1nsightg'from the multiplé
regression analyses described in the preceding section. The path anaiyses do:

suggest that:

e treatment variables (hours. of instruétion, percentage Indian language
use) are relativelyﬂwyak preductors of Stanford Achievement ies” . ~“omes;

e Raven scoreS'a:e‘somewﬁat stronger predictors for the third-grade cohort
than the first-grade cohort;

e the strongest predictors of SAT test scoves are other test scoves or
ratings (previors SAT tests, Raven tests, -oral proficiency ratings)
In addition to the above findings concerning the uirect prediction of
achievement test -outcomes; there are two findings which are related to

non—criterion variables:

‘0 community 1anguage use is more strongly correlated with Indian language
oral proficiency than with English oral proficiency (1ndicating that
Indian language proficiency is less variable within sites than is English
proficiency); and

o tieatﬁegt vatiables are moderatily predicted by community languages use.

C.2c COVARIANCE ANALYSIS

Since analysis of varicace (or covariance) may show significant effects
wherg#qultipig regression and its variant, path analysis, do not, the next
stép was to run analyses of covariance, 1a an effort to determine whether the
linguage of instruction really had as little effect, as the multiple regression
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results made it appear to have. In preparation for these anaiyses, Tables
C.6a, C.6b, and C.6c were provided, showing the means and standard deviations
-of 'SAT Vocgbulary;€Reading Comprehension, and Math rispectively, for subgroups
fairly homogeneous with respect to English SOPR (divided in 3 categories),
Indian SOPR (4 categories), and percentage of time English is used in
instruction (2 categories). The percentage-of-time variable, as in the case
of the multiple regression analyses, is for ma"h instruction when the
criterion variable is SAT Math, and for mgtb,.zsience, social studies, and
-ethn? ¢ heritage instruc*’>n combined when the -criterion variable is SAT
Vocabulary or Reading Comprehension. Because for most students. the Indian
léﬁguagernas used relatively little, if at all, percentage of English use was
_“Alchotomized at. 89% (a rather high point on the 0-to-100 scale).

Separatelr “or each ¢ohort for each year of the study (i.e., separately fsr
each grade) an énal}sis of covariance. of the percentage-of-time~in-English
dichotomized variable was carried out for each of the subgroups homogezeous
with respect to the English and iudian SOPRs. The two covariates used in the
Year 1 analyses were (1) Raven total and (2) hours per week of instruction in
English (in the case of the Vocabulary gﬁd Reading Compreliension criteria) or
in math in the case of the Math criterion. For the Year 2 an.lyses tlere was
also a third -covariate, the year 1 SAT score corresponding to the criterion
variable. The results of these 12 covariance analyses (3 criterion variables,
4 grades each) are summarized in Table C.7. In this table the P ratio,
degrees of freedom (df), and significance level (p) are shown for each
' covariate, eact main effect, and all interactions. The results for the most
part confirm the multiple regression findings. The Raver 18 cousistently
‘sighificAnt)(at the ".00" level, i.e., under .005) for all Year 1 analyses; in
Cohor: B it is also significant {at the .05 level or lese) in the Year 2
analyses. It is perhaps noteworthy tpat number of hours per week of English
instruction is s) vradically significant zt the .05 level (twice out of eight
analyses) as is the zurresponding vélue'for moth instruction (one out 4 four
:anaIyses),.in spite of the generaliy negligible magnitude:of the .corresponding
beta. weights in Tables C.la and C.1b. Liks the Year 1 F values frr English
SOPR, the F values of SAT covariates in the Year 2 analyses arc all
-significant at the ".00" level. .
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Bag
son

23-25°

1822

5-17

Total

23-25

18-22

5-17

Total

23-25

18-22

$-17

Total

23-25

18-22

$-17

Total
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TADLE C.6a Mesns and staudard devistions of S.A.T. Vocabulary
‘for .students classified on the basis of Zuglish SOPR, Indisn SOPR,
and parcentage .use of English language in teachiag subjects

‘other than lasguige stts

E:— % of time Raglish is used iz instruction —
More thn 89.0% JRE——

$9.0% or less

E:--- Isdien SOMR ----:] E:-—- —— Indlan-SOPR ----:]

13-17 18-22 23 ‘toc’u 13-17 18-22 23~ Total
n 20.60 24,57 19.50 20.50 22,00 26.08- 21.67 24.33 26.50 25.56
o 5.9 2.99 .71 4.65 4.43 s.31 58 6.66 4.95 S.16
h | H 7 2 4 18 25 3 3 2 k1
M 19.47 18.35 17.46 19.20 19.05 20.%0 19.80 18.46 23.00 19.73
@ S.41 4.69 6.35 2.95 S.14 4,55 &4.47 4.22 2.3 4.43
X ;9 20 13 H 57 20 10 24 2 56
M 15.38 13.89 14.40 16.20 14.97 15.09 15.89 14.00 15.14 15.19
6 3174 4.17 2.95 3.05 3.45 2.1 3.46 2,94 2.73 .74
N L] 9 10 10 37 1 9 4 7 31
|
o
N
M 20.14 18.7S 18.50 15.00 18.63 20.10 18.75 2§.33 20.36
e S5.76 3.59 3.54 S5.29 4,91 6422 6.70 S5.13 —= 6.15
) LA 3 16 a4 3 o0 28
M 17.82 16.17 13.64 13.80 15.62 16.95 18.89 15.95 16.00 16.86
[ 3.37 3.24 3.11 2.49 3.51 4.22 3.76 4,89 - L. 44
% n 12 1n H 39 20 9 2 1 St
M 13.50 12.67 11.00 14.91 13.13 14.25 14.14 13.00 16.00 18.24
L 2.27 2.52 2.40 3.42 .1n 3.77 4,95 -~ 3.96
1 8 3 10 11 32 8 7 1 1 17
b |
-
"
¥ 18.50 12.C0 11.50 16.33 14,78 18.50 20.67 18.00 17.20 18.40
L It .00 7.78 4.16 4.58 $.89 7.02 6.16 6.26 5.82
N 2 2 2 3 9 12 3 H H 25
M 15.58 17.82 15.92 17.00 16.43 17.06 12.33 12.60 12.90 14.76
[ S.73 3.09 4.83 2.33 4.58 6.9 S.51 2.88 3.67 S5.47
N 12 1n 12 2 7 16 3 S 10 34
¥ 11.00 11.60 14.00 17.00 12.29 26.%0 10.00 9.00 19.60 10.52
[ .10 3.1 -— 2,83 2.97 — 1.41 4.58 1.95 411
N 5 H 1 2 14 1 2 H H 13
M
v -
N
v 19.50 18.33 23.50 19.67 20.00 16.82 20.33 14.80 17.20 16.92
e 3.54 11.02 6.36 5.03 6.50 6.52 6.11 2.68 4.38 5.37
N 2 3 2 3 10 n 3 H H 25
¥ 10,13 16.80 14.75 12.33 13.78 18.10 12.67 16.83 13.00 16.69
[ 3.56 &£.49 3,88 4.37 4.72 6.30 6.03 6.62 3.08 6.14
k| .8 10 8 6 32 21 3 6 H 3s
M 10,00 13.20 9.33 11.00 11.45 11.40 13.00 14.00. 9.40 19.92
e == 8,76 3.79 S.66 6.31 3,29 o= - 2,19 2.84
ki 1 H 3 2 11 H 1 1 H 12
M
-
N

24.33
S.17
s2

19.39
4.79
‘113

15.07
3.13

19.23
.54
233

19.73
$.73

16.32
4,09

13.5L
3.43
49

16.39
4.90
183

17.44
S.68

15.63
5.06

11.48
3.60
27

15.25
$.35
132

17.82
5.80
34

15.30
5.66
67

11.17
4.72
23

15.23
5.93
124
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Tag
2328

18-22

5-17

Total

23-28

18-22

5=17

Total

23-25

18-22

5~17

Total

23-25

18-22

5=17

Total

TABLE C.6b Mesns-and staudard devietior) of S.A.T. wzg_%u&mn
for students classified on the basis of Eaglish SOM, {an SOMR,

and percentage use of Zaglish laugusge.in teaching mibjects
other than langusge ar:e

—e= % of time Euglish is used in instructios
—=99:0% or less' More than 89,08 ——————

E—-—— Todisa SOPX --—-j
4=12 13-17 18-22 2325 Total

XX LGE £QX TQE XQE QK UQE XL HQGX AGX XQX

H 4
v

%q® WX LQX HKq

“£q X

SOPR ey

— Tedisn SO —————
T B 18-22 23-23 ~4* Total

24,80 31.43 35.00 27.50  29.11 30,12 19.67 31.67 37.%0  29.76
7.46 9.24 S5.66 6.81 8.10 7.90 3.06 10.41 .71 8.23
s 7 2 4 18 26 3 3 2 %

© 21,26°20.30 24.69 26.60 22.18 24.00 23.00 25.08 20,50 2.16
9.22 6.42 8.08 9.86 8.19 7.50 :6.88 6.6l 2.12 6.83
19 20 13 s 57 20 10 24 " 2 6
14.13 19.11 17.30 20.40 17.89 17.91 17.89 18.25 20.00 18.42
© 4,32 7.36 6.33 7.12 6.61 S.19  S5.88 5.68 4.90 .19
s 9 10 10 k) 1 9 4 7 3
25.43 21.50 27.00 24.67 24.50 2%.19 23,75 35,33 — 26.07
10.60 13,30 2.83 6.03 9.45 Gel3 11.70 1.53 ~— 8.68
7 4 2 3 16 2 4. 3 0 28
23.09 19.08 18,27 20.60 20.18 22.55 19.22 23.00-22,00 22.12
8.13 6.89 S.1& 7.09 6.88 9.37  7.66 7.43 —— 8.18
m 12 u s 39 20 9 20 r 50
15.62 19,50 11.20 18.09 15.58 15.75 14.86 10.00 11.00 14.76
4,47 7.51 4.56 7.87 6.70 6.63 4,06 — s.31
s 4 10 1 33 s 7 1 1 17
42,67 31.00 35.00 40.36 38.73 36.77 39.00 34.40 37.40 36.69
3.06 S5.65 15.59 7.73 9.00 11.18 18.03 7.50 9.71 10.58
3 2 3 7 15 13 3 s [ 26
23.83 33.33 28.93 30.67 28.98 29.69 22.33 27.00 28.40 28.56
6.32 8.90 11.28 9.20 9.59 11.18 9.02 9.38 7.21 9.55
12 12 14 6 & .16 3 s 10 3%
20.83 19.20 27.00 18.83 20.06 30.00 17.50 19.80 19.00 19.92
4.5 .86 —— 6.11 4.58 — 7.78 10.33 4.18 7.50
6 [ 1 3 18 1 2 s s 13
43.00 43.33 36.50 43.33 41.90 37.15 47.00 37.33 38.78 38.61
1.41 9.29 12.02 14.01 9.34 12.03 8.89 8.71 7.90 10.04
2 3 2 3 10 13 3 6 9 31
22.38 30.40 31.10 36.80 30.58 31.71 32.50 30.57 24.25 30.75
7.29 8.50 11.64 10.23 10.52 12.10 6.25 12.09 9.95 11.24
8 10 10 10 38 21 4 7 4 36
23,00 24.00 24.33 26.33 24,93’ 23.00 28.00 29.00 20.40 22.83
— 3,39 7.64 11.02 7.52 $5.48 ~—— = 4.62 5.22
1 s 3 6 15 s 1 1 s 12

29.54
s2

23.16
7.58
13

18.13
5.97
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TABLE C.6c Mesus and stasdard devistious of S.A.T. Math Total
for studeats classified ou the basie of Raglish SOMR, Indian SOPR,
sod percentage use of Eaglish lasguage ia teaching amath

L of- time Caglish-is used in lnnttlctien
89.02 or less thn 89.0% —_—

[:?"" s """‘:] E:““‘ IEZIE; L0 3 e
-4=12 .13-17 18-22 23-25 Total 4=12 13-17 18-22 23-25 Total

M 52.25 55.57 72.00 62.00 56,31 56.63 61.00 57.2% 45.73 $5.89
o 9.71 793 == == 9.17 11.35 8.89 9.57 7.48 10.99
X 7 1 1 13 27 3 4 4 38
M 47.11 46,70 48.15 52.20 47.66 49.22 52.86 30.71 44.00 50.28
o 13.41 8.01 11.66 8.23 10.76 13.14~ 9,99 7.00 == 10.26
‘. 19 23 2 s 67 18 7 17 1 43
M 35.61 38.75 40.57 44.36 40.03 37.00 25.38 32.75-31.%0 35.31
e 9.33 10.26 13.07 12.38 11.38 8.3 11.06 7.09 3.% 9.13
X 9 4 ? 9- 29 100 13 4 2 9
u -

o~

]

M 47.00 57.50 61.00 61.00 57.%0 64.63 72.60 69.00 47.00 65.70
e = 31.52 —= 2.83 15.28 18.56 21.40 14.63 —=. 18.33
X 1. 2 1 2 6 27 s 4 1 7
M 84.00 63.30 53.14 — $8.30 57.10 '$6.88 59.90 64.20 58.36
@ === 12.02 16,31 —— 17.13 17.39 10.93 12.33 9.09 14.07
X 1 2 7 0 10 29 17 s 72
M 49.28 37.00 41.71 53.75 47.8%0 41.89 42.22 43.00 34.00 43.70
e 6.3 —— 12.6516.29 13.77 18.45 11.60 12.73. 3.1 14.07
n 4 1 7 8 20 9 9 2 3 23
.|

o~

N

M 63.33.69.00 74.00 69.86 69.27 68.75 83.33 63.40 63.50 68.36
o 10.41 15.56 7.00 11.45 10.42 ‘13,25 11.02 12.88 22.20 15.45
X 3 2 3 ? 15 12 3 [ [ 28
M. 61.58 66.17 62.7! 60.33 63.02 $8.86 37.57 47.00 66.44 $7.10
e 9.54 10.65 13.03 9.97 10.93 18.40 24.79 17.20 19.84 20.36
] 12 12 14 6 " 14 3 s 9 1
M $2.33 46.75 39.00 55.67 47.88 49.00 29.00 42.60 46.00 42.31
o 14.64°14.20 —— 16.67 15.20 — 4,24 23.35 14.83 17.19
X 6 4 1 6 17 1 2 s s 13
L.

-

N

M -=~ 66.00 71,00 72.67 70.29 64.83 76.00 67.40 64.20 66.56
o = 14.14 9.90 29.69 18.78 15.87 20.07 4.67 12.21 13.84
L 0 2 2 7 12 3 s [ 28
M 44.20 58.67 51.10 61.33 $4.07 $6.74 $59.60 61.50 57.30 $8.13
o 19.52 30.01 27.20 22.32 22.2% 21.29 7.57 17.92 4.95 18.08
X s 3 10 9 2 19 s 6 2 32
M 48.00 37.75 53.33 55.17 49.13 34.67 49.00 — 34,25 36.25
o 19,92 14.66 16.65 25.13 19.91 19.50 - — 13.77 14.711
X 3 I 3 s 16 3 1 0 4 8
M

o

N

56.00
10:47

48.68
10.60
uo

37.67
10.30

47.47
12.39.
219

64.56
18.00
43

38,35
14.36
82

43.60.
13.92

36.68
16.71
152

63.70
13.

60.57
15.69
75

45.47
15.05
30

59.69
17.14
145

67.38

"14.79

32

36.27
20.01
59

44.83
19.03
24

56.97
19.95
113




B TABLE C.7 Analysis of covarizace®® of SAT Vocabulary, ludh{ Cosprehension, szl Math Tozal
;‘ (corresponding to dats of Tsblec C.6s, C.6b, and C.6e)*
SAT  VOCABULARY
COHORT A . ) COHORT B
“Rowe Sources of Year 1 Year 2 Year 1 Year 2
ok Variances Grade 1 Grade 2 _ Grade 3 Grade &
' Y 4 »p T 4 P 4 p r a -
. Covatietes . ’
I § Raven Total ° 8.63 1 .00 38 1 S 11.40 1 .00 40 1 o
Do ‘Hes/wk fnstruction: )
2 o. .English. 1 16,47 1 .00 A0 1 .76 02 1 .90 2.85 1 X%
§f o Math :
” .3 " Yr..1 SAT score. -— - - 139.54 1 .00 —_— - - 87.50 1 .0C
= Main Effects
;?"- & A. Raglish SOPR 47.04, 2 .00 1.08 2 .3 7.13 2 .00 229 2 a1
- 3. Indtsn SOPR 1.13 3 .3 72 3 .Sk 151 3 .22 .59 3 .62 |
C. T Inglish used in
: {astruction in: z
§ . Ga o Non-Tanguage arts [i- 4.53 1 .03 51 1 .48 .69 1 .41 76 1 .3¢
: (1] o Math
Iateractions - i
ot AB 33 6 .92 2.37 6 .03 JA9 6 .97 50 6 81
A AC 31 2 .27 A9 2 .82 292 2 .06 529 2 .01
L 8C 21 3 .89 42 3 .7 2.06 3 .1 1.85 3 .1
: 10 ABC 52 6 .17 48 5 .79 1.87 6 _.09 1.67 6 .16
l: i1 Restdeul variance 207 157 106 97
12 TOTAL 232 182 13 123

, Cohort N C.6b, and Ch.c
! A 168-233 for details
k0 3 115-150

-

* Nusbers of cases

See Tables C.Ge,

#8 PEach of the 12 analyses of covariance is based on listwise data.




“Table €.7 (Conit.)

SAT MATH TOTAL

SAT READING COMPREHENSION

. COHORT B

41720/2.88




c.2d

As for the main effects, all of the year 1 values of F for English SOPR are
significant at the ";00" level. It thus appears that English SOPR plays

" -gomewhat: the same role in Year 1 as the SAT variables play in the Year 2

analyses. None of F values for Indian SOPR are significant at the .05 level.
In regard o ‘the percentage-of-time-iir-English variable, only ome of 12 F
values (Vocapulary, g:adgjl) is significant. The percentage-of-time variable
for .the Vocabulary criterion, it will be recalled, is percentage of English in
math; ‘science, and social studies instruction. That it has a significant F

watio just. for grade 1 is probably due to the fact that it is in grade 1 that
‘the students' English 1is poorest, and that ‘therefore the bemefit they receive

from hearing English used routinely is greatest. This interpretation is
supported by the direction of the relationship between vocabulary and the
percentage-in~English variable; the correlation (for the Vocabulary Gra': 1
analysis) is a substantial negative ome (-.283).

. Rather surprisingly, the language used in math instruction appears to be
somewhat irrelevant with respect to math achievement; none of the four F
ratios evan comes close to significance. Perhaps the advantages and

disadvantages. of using the Indian language cancel each other out.

As for the interactions, there are only sporadic instances of statistical
significance (2 out of 48, both of them occurring for the Vocabulary

critgrion); we attach no particular importance to them.
FOCUSED' SUBGROUP ANALYSIS

The three preceding sections of this appendix (1.2., the sections on
regression analysis, path analysis, and covariance analysis) dealt with
statistical analyses based on all available cases. Now we turn to a set of
analyses in which each analysis is based on a tightly defined
mutlidimensionally homogeneous group of cases, which is split into two
subgroups differing in one important dimension: the percentage of instruction
that 1s presented in English. These analyses really amount in effect to a
modification and simplification of the covariance analysis approach described

above.. We compare it to covariance analysis because it considers the results
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for homogeneous subgroups. Bit instead of making the groups homogeneous with
: respect to a barticulér Variable by statistical control (i.e., usisg the

- variable as a covariate) it was accompliched directly, by classifying the
atudents on that variable. More specifically, this fourth approach, as
applied in the present instance, consisted in 6btaining criterion meuns for
- subgroups homogeneous with respect to four dichotomized variables: English-
SOPR, Indian SOPR, Raven, and percentage-use-of-English-in-instruction, this

Sy o ot s s e

AH

last-named variable again being for instruction in math, science, and social
%‘ studies in the case of the Vocabulary and Reading Comprehension criterion

ety eyeas
Q. j

; variables, and for instruction in math in the case of the Math criterion.

é‘ Thus this approach is about the same as that resulting in Tables C.6a, C.6b,
. and C.6c, except that in those tables the SOPRs had more than two categories
; each, and Raven was not a classification variable. The final step in these
e focused subgroup analyses was to compare criterion variable means on subgroups
g' paired in such a. way that the pair is homogeneous on the SOPRS and the Raven,
:{ but one subgroup of the pair is high and the other low, on the dichotomized
' percentage-of-use-of-English variable. Table C.8a, shows the Vocabulary and
Reading Comprehension resulis for the 4-way breakdown of cases; Table C.8b
shows the corresponding data for Math. It will be noted that the subgroups

are organized into the pairs to be compared.
é These two tables permit exploration of the following three hypotheses.

1. For the Vocabulary criterion

Students will learn more English vocsbulary if English is used when
they are being taught math, science, and social studies than if some

other language 1s used.
2. For the Reading Comprehension criterion
Students will improve their English reading skills more if English is

used in the course of theil? math, science, and social studies
instruction than if some other language is used.
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‘I.'Mt.! C.ts '!mo ad su«lnﬁ Aevietions of Yeer 1 3AT Vocobulary end tesding Comprahension
) for-students claseified oa 'the beets of SOPX scoras, Raven, “eud percentsge ues of
. the” mu-h hamc ia teaching math, sciexce,- -and socisl studies
Note: ‘All of: th chuifiud.on nrubl.u -have been dichotomized iato a “plus” category and a
“ataue” utmry
% use SAT SAT Pair
E Eaglish Vocab. Rdg. Comp. r
¥ LI g ¥
: + .+ 27 + 2.1 4.7 16 25.9- 8.7 16 v
- 17.4 2.9 1 24.6 7.1 41
+ + - 18 + 19.6 S.4 1u 27.8 6.3 1 29
- 23.1 6.1 7 29.7 10.5 7
+ -+ 57 + 2.2 5.4 3 7.4 86 37 v
- 20.9 S.3 20 2.0 9.0 20
+ - = 49 + 21.0 S.4 20 24,6, 6.9 20 134
- 20.2 4.7 29 23.6 8.8 29
- + 4 16 + 14.8 1.7 4 18.8 6.9 & v
- 16.2 3.6 12 22.0 1.4 12
- + - 18 + 14.7 3.3 7 20.6 4.6 7 v
- 14.5 2.6 1 16.2 3.4 1
- - ¢ 13 + 15.6 3.3 7 20.3 6.3 7 n
- 14.2 4.3 8 17.9 7.4 8
- - = 33 + 6.1 3.1 19 18.3 S.3 19 8v
- 15.1 4.3 14 15.8 4.7 14
3 3 + 4+ > 22 + 14.5 5.9 10 33.2 6.9 10 n®
- 16.2 3.7 12 35.8 1.7 17
— + + - 15 + 12.5 3.7 4 29.0 13.0 4 b3
- 15.3 4.0 1u 30.4 8.3 13
+ - & 30 + 20.1 6.0 15 8.4 12.0 16 ®n
- 17.4  S.2 18 31.0 9.2 16
$ - = 32 + 16.1 6.3 13 26,3 10.2 13 AR
- 15.3 4.7 19 29.0 9.9 20
- 4+ + 4 + 15.5 7.8 2 30.0 14.1 2 5r
- 1.5 4.9 2 22.2 8.3 6
- 4+ = 10 + 9.7 3.1 6 20.7 6.7 6 (13
- 1.0 3.7 4 18.2 4.6 6
- - ¢ 3 + - - 0 - - 0 ™
- 12.3 4.0 3 23.3 129 3
- - - 16 + 1.8 S.2 6 22.2 9.5 6 1.3
B - 1.8 2.3 10 22.6 S.7 10

*The classificetion variables are dichotomized as follows:

"Minus” “Plue”
category category
Eaglish SOPR 5-18 19-2%
Indfan SOPR 4-18 19-2%
Raven
¢ (Cohort A) 0-20 21-36
s’ (Cohort B) 0-28 29-60
% use of Taglish .
Ta Cohort A Up to 89.0% More thaa $9.0%
In Cohort 8 Up to 88.0% More thaa 88.0%

"?predntogs use of Snglieh In tesching 1ath, science, -iud social studies.
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TABLE €.8b Means: and standard deviations of Yaar 1 SAT Math Total for students classified on

the basis of SOPR scores, Raven, 4ud percentage use of the Puglish language {n
teaching wath,

“ainus” category

- wotet All of the clann%!ieceion variables have been dichotomized into a “plus”™ csategory aund a

% use of
Eagtieh™

+ +

+ + 0+ +

+ - * +

+ - - +

- + + +

- + = +

- - + +

- o - +

C;twtt A -~ Grede 1 Cohort B = Grade 3

L] - M o~ N
1.5 10.8 19 -68.4 1584 13
54.3 7.3 7 69.4 13.4 11
49.3 11.3 17 45.0 9.7 S
49.3 11.3 17 60.1 9.1 14
56.3 10.1 49 72,1 14.6 19
$0.3 8.0 7 68.5 11.9 12
51.2 11.0 30 51.8 13.3 12
2;4 9.2 18 62.6 9.8 19
41.27 1.6 S 49.7 31.6 3
50.2 8.4 6 59.4 18.5 5
37.8 9.7 9 41,2 13.3 8
35.6 - 12.5 5 49.8 8.5 4
41.0 9.7 10 - - 0
47.0 7.4 S 60.7 12,0 3
3s.6 9.4 25 44,9 24,7 7
32.4 9.9 7 41.5 14.1 8

SAT Math Total

Patr

*The classification variables are dichotosized as follows:

Zaglish SOMR
Indian SOPR
Raven
¢ (Cohort A)
S (Cohort B)

% use of Eaglish

“Miaus®
category

5-18
4-18

0-20
0-28

Up to 89.0% Mors than 89.0%

“Plus”
category

19-23
19-25

21-36
29-60

**percentage uss of ¥agiish {a teaching math.
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3. For the Math criterion

Students. will learn. math better if they are taught it in a language
they unierstand well than 1€ the instruction is pregented in a
language in which. their ‘proficiency is iimited. (In connection with
this hypothesis it should be recognized that to ‘the -extent that the
hypothesis is supported for math; it .can reasonably be inferred by
extensionqthat analogous hypotheses regarding the language of
instruction for teaching science and social studies would also be

supported.)

To check on whether this third hypothesis is supported by the empirical
data, it 1is necessary to know in which language - 3inglish or an Indian
language - the students are more bréfibient in their speech and comprehension
Bf,thg.spoken language. Since the same five scales. (Comprehension, Fluency,
Vocabulary, Pronunciation; and Grammar) were used on the two SOPRs, and since
the wording of each of the five S-point scales was identical for the two
SOPRs, dichotomizing the two SOPRs at exactly the same point makes it
reasonable to assume that if a student is in the higﬁ-category on one and the
low category on the other, he (she) has a better command of the language for
which his SOPR is in the high category. Therefore in the case of the Math
criterion, paifs 3,4,5, and 6 on Table C.8b - 1.e., the four pairs for which
one of the two SOPRs is high and the other low ~ are critical in determining
whether there is any evidence in support of hypotheses 3, stated altove. For
the other two criterion variables (Vocabulary and Reading Comprehension) all
eight kinds of pairs shown in Table C.8a are relevant. Therefore for the
Vocabulary and Reading Comprehension criteria the Cohort A and Cohort B
results are summarized in Table C.9 for all eight kinds of pairs. For the
math criterion, Table C.9 includes only the data for the four critical pairs
(#3, #4, #5, and #6),

For both the Vocabulary criterion and the Reading Comprehension criterion
there are 15 critical comparisons - (15 pairs with data for each category of
the dichotomy on percentage use 5f English). For the Math criterion there are
only 8 critical comparisons (four kinds of pairs, two cohorts for each). As
shown in the bank of three columns at the right of Table C.9, 9.5 of the 15
comparisons (a tie was counted as .5) for the Vocabulary criterionm, 9 of the
15 for Reading Comprehension, and 6 of the 8 for Math turn out to support the
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TABLE C,9 Checking the Table C.88 and C.8b duts igainst thres hypotheses

‘Hypothesis 1. Yocabulary scordy sre higher if instruction in math, science and
social studias.is mostly in English than if snother language is
weed o:tm!.nxy.

Hypothesis 2, Rasding Comprehansion scores are higher if instruction in math,
m.msocm-mmuucuyauuuumummr
laaguags is usad extensively..

Bypothesis 3. Math ecores are highir if meth instruction is mostly in ¢ language

student understands well than if another languaxe {s used extensively.

I-use-of-English category
< high (+) or low () — - X
for which the maaa criterion score

shordd be the
hu)n: ons Are the results
is the higher aceording to. in" line with
_ of the two hypothecis the hypothesis?
' Row : -
j ] Yoc. 'Bdg. Math Voc. 'Rdg. Math . Voes RMg. Math
A1l Al + + + hi hi hi 13§ yes Yos
A2 + + - lo lo hi hi no 0o
A3 + = + .hi  hi  hi hi hi hi ye8  Yes  yas
Ab * - - hi hi hi hi hi hi yos yes yes
LS - + + 10 1o lo hi hi lo no no ., yes
AS - 4+ = hi hi hi hi hi lo yes yas 00
A7 - - + hi Le hi hi yes yes
A8 - - - hi hi - hi hi yas yes
3 3 Bl 4+ + + lo lo hi hi 0o no
B2 + + - 1o lo hs he no 0o
83 +* =~ + hi hi hi ) 3 hi hi yeos yas yes
B4 $ = - hi 1o 1o hi hi V ht yeos no no
33 - % + hi hi lo hi hi lo yes yes yes
36 - + lo hi lo hi hi lo no yes yos
Y2 - - o+ - ' - M Wi - -
38 - = - - lo hi hi ? no
No. of pairs for which cowparison data are svailable 15 15 8
No. of pu.n which fic thé hypothesis 9.5%% 9 6

*Identified as in TablesC.8a and C.8b.

A tis is counted as .S.
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~corgeépond;ng hypocheses: hypothesis I for Vocabulary, *ypotheses 2 for
Rgading:Conprehension, and hypothesis 3 for Math. Thus thé,hypotheses are
-supported, though by no means proven, by the maﬁle C.9 dats, ‘The results,
though in the right direction for supporting the hypotheses, are not
significantly differeiit from chance. It is important to recognize that
alternative hypctheses could almost certainly be formulated with which the
empirical data would be at least as compatible.

3. SUMMARY OF PINDINGS AND IMPLICATIONS

Two of tlie main findings of the analyses described in this appendix are (1) ;
that the best predictors of achievement are some of the initial status s
variables - thé Raven, the English SOPR, and previous scores on the SAT = and ;
(2) that the instructional variables investigated (amount of instruction in
specific subjects, and language of 1nstguction) are not significantly related
to outcomes (or at least that significant rela.ionships were not manifeated in
the sample studied).

The English SOPR turns out to be an even better indicatoe.of how well the
children in this study will do in school (as measured by three SAT subtests ~
Vocabulary, Reading Comprehension, and Mathematics) than the measure of
academic aptitude used - the Raven Progressive Matrices test. This is
somewhat contrary to the usual situaticn in which academic performance is
being predicted. Not surprisingly, in educational research the best predictor
of academic performance is typically found to be academic aptitude. The
somewhat diffecent findings of the present study aré in line with expectation,
however; they are undoubtedly a consequence of the fact that so many of t*e
students in the study fall in the limited-English-proficient category. These
students thu~ aré ‘0% able to perform at the level that wouid otherwise be
-expected on the bhasis of their academic potential (as indicated by the
o s aptitude test). It seems reasonable to suppose that as the children ‘%j

<édth:¢£gh achool, and as their English improves, the Raven will
vecon a better predictor and the importance of the English SOPR will ﬁ

¥ o .
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'6f:the Cohort A and Cohort B correlations: of the Raven with criterion data

‘correlation coefficients, tend to be largely negative.

‘incorporate jeér‘l'SAI scores as independent variables, they supplanted

Ppresent instruction, showed some differences, but generally they were not

decline. Indeed that process is already under way as revealed by a comparison

(fhésé-ffé/are\conéidergbly higher for Cohort B, which is two years further
along in school) and a similar comparison. of cohorts om the English SOPR
correlations .(which are somewhat lower for Cohort B than A).

The Indisn SOPR does not appear to. be closely related to achievement but
what ‘relationships there are, both in terms of regression weights and

In line with the well-known aphorism that past performance is the best
predictor of future performance we have found that the year 1 score on an SAT
test is an. excellent predictor of the. year 2 SAT score on. the same subject.
In the year 2 multiple regréssion analyses, in which it was feasibie to

English SOPR and the best predictors.

However the past—status and past-performance variables we have been talking
about in this section - i.e., Raven, SOPRs, previous SAT's — do not account
for all the variance. As a matter of fact, as can be seen from Table C.2 by
adding up the values in the ZS colums (i.e., the percentages of variance
accounted for) for all rows except instruct?onal variables, only about 45 to
65 percent of the year 2 SAT variance is accounied for. If a modest
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percentage is added for the effects of hcme and family varfables that are
independent of the variables already taken iato account, that leaves a

R .

substantial percentage unaccounted for. In other words there is plenty of
room for instructional variables to have an effect. The effect they are

¥ -

having, however, apnears to be surprisingly slight. Our investigation of the
effects of number of hours of instruction, and 10ice of language in which to

large enough to be statistically significant.
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What should be cbﬂncludedikfm“‘}thg‘};ﬁﬁiﬁre to demonstrate statistical
:sigﬂifiganée for findings cogzerning instructional methodology? One view,
probably an unduly pessimistic one, is that nothing the schools do matters -
that whether the child is successful in school is almost wholly determined by

. ‘conditions beyond the school's or teacher's control.

) A second. explanation and probably an important one, of the failure to show
statistically significant effects for instructional methodology variables is
the fact that so little of the instruction 1s p .sented in the Indian
language. (The grade 1 -edian is only about 10 percent.)

As for the independent variables in such categories as "school variables”
and- "teachers variables” (categories: from which the instructional methodology
_ wariables discussed .above hive: been excluded), their correlations with the. i
criterion measures (achievement test scores) tend to be either low or .

unstable.

Among the home-and-family variables the ones that have the highest
correlations with the criterion variables are: (1) parent's use of English in
the home, (2) the amount of time the child devotes to reading (apart from
homework -assignments) and (3) parental expectations regarding how far the
child will go in school.
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AppendixD: TECHNICAL ADVISORY PANEL MEMBERS

Donald Allery, PhD (Chippewa)
Consultant.
Red Lake Band of Chippewa

Vivian Arviso, PhD (Navajo)
Director
Teacher Ttzining
Navajo Community College

‘Mike Charleston, PhD (Choctaw)
Professor
Educational Administration
Pennsylvania State University

Lioyd Eim, PhD (Onondaga)
Director
Indian Education
Buffalo (New York) Public Schools
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