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ABSTRACT

In this thesis, the rela-tienship between initial primary
language instruction in secondary contenf classes and the
subsequent content area academie achievement of.‘ »adolescent
immigrants is examined. The evidence for,,the successful transfer of
concepts and skills learned in a st‘udent's'primary language to a |
second 'Ian'guage at b»oth the elementary and secbndary level is
discussed. Based‘ on this theory of Iinguistie' interdepenvdence, a
model»seco-ndary bilingual‘ pro'gram i's’ proposed wh‘ich promotes
academic achievement.

Using _this: model as a g_u'ide, a district'e secondary level math
pregram is' analyzed }‘tc‘) determ:ine if statistical evidence ceu'ld be
found to support the ‘hypothesis that intitial prihary language use
leads to long-term academic achievement. Three ‘independent
variables--initial language of instruction in math classes, years in
the» United 'Statee and pre-existing rrnath abilities--are analyzed to

,determ’ine their relationship with the dependent variable, high



""v'.’-;school math profrcnency scores

AIthough the Irmrted number of subjects prevented any
”"deflmte conclusmns about the statrstlcally srgnrflcant rmpact of

i fprlmary Ianguage use trends |n the data coupled wrth student

tntervrews mdrcated that mrtnal prrmary Ianguage mstructlon at theif

"-'(‘secondary IeveI |s probably benef|C|aI to- the Iong term academrc RO

- :ach|e\rement of adolescent |mmlgrants As‘ more Studles'of*
secondaryﬁlev.el phmary language mstructlon are carrred out vmore "
: defmltlve conc|usuons can be made ‘} In the meantrme tt |s
',',recommended that”dlstrlcts }utllrae prlmary Ianguage mstructron to

the greatest extent possrble
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Chap_ter One: I}ntrOduction'} ,

Backgrotmd of the Study

Research in the field of bllmgual education has repeatedly
documented the connectlon between initial instruction in a student'
primary language and eventual academic achieve’ment in a second
- language (Cummins, 1979; Krashen and 'Bibe"r,,‘ 1.,988'). Most of this
research has concentrated at the elementary Ie‘vel,' comparing the
) achlevement Ievels attained at the end of grade 6 of those Ianguage
mmorlty students ‘(LMS) who have been enrolledlln blllngual or non-
‘bilingualipro"g.rams since kindergariten :,.(HaktJta and» .G'ould, 1987;
‘Dolson, 1985; Willig, 1985; Snow, 1990).

Statement of the Problem

Beyond these studies that focus on the elernentary.ley_el,,there
has been far less attention to the effectiveness‘ of"‘primary language
- use at the ‘secon'da.ry level.  For the most part, secondary students
who immigrate to the United States have a good foundation of
literacy skills in their primary Iang‘uaget ., ~Despite this first
language proficiency, many ‘years are required to develop

conversational and academic second language skills. During -this



fime, these students dftenkfauﬂ behind in the increasingly demanding
cohtent areas. 'F»or this feasoh, primary Ianguage' content
- inst?uct,ion haslvbe»ehg freqUentIy em'phasized'- as a necesé‘ary'
component of any éecohdafy bvi\l’i‘ngual _lprogram.(CoIIiver, ‘1989; Lucas,
Henze and Donato, 1990; Friedlénder; 1991) What is lacking,
however, is avs‘yst‘ematic analysi,sjéf éeqohdary primary Ianguage
programs. Such .an analysis must} look é_t p‘rimary-languag-e‘
instruction not onIS/ as a means ‘of‘VCOntin"uing» in-depth content
‘Ievarning, but also as a‘kéy to evéntuajl academic achieVément m
mainstream content classes in high sdho-ol énd” beyond.
‘Research Qﬁestiohs' |

The intent of this paper is io_exé,mine the chnne,ctidnv}between
adolescent immigraﬁt stu‘d‘elnts' initial use Qf'v prfma‘ry 'I,avng,uage in
-content classes at the se_conda'ryl level and thése same stqdeht,s‘
~eventual academic achfev"em‘enf intheir second I}ang‘uag‘e._ In »order
- to adequately examine this topic, a feview of related literature will
first answer these g.éne_ral questionsf Wﬁat is the thebrétical basis
‘f'or fhe transfer of content skills and knowledge from one Ianguage”

to another? How‘do -Ianguage acquisition abilities of students



| arrlvrng in the us. at ’different ages 'yairy'? ‘7 What is the comparative
impact that second language and prrrnary langdage approaches have
" on 'academlc achrevement |n content'classes at any,level’? . .
Havrng establlshed the posutlve effects of vprlmary language
~use in content‘classes ln general the appllcablllty of this ‘research
v_to the secondary Ievel will be addressed by surveylng vl/hat the
' l|t‘erature reveals about these questlons What ewdence is there for
. the effectrveness of prlmary. Ianguag_e _use{ in seconda‘ry: level content
classes? What is the historical'vand 'convtentporary 'st}}at.‘Lls of
vsecondary blllngual brograms usmg prrmary language lnstructlonal
approaches’? Usrng the rnformatlon complled |n thlsllterature
review, what would a model ‘secondary billngual progra‘m promotin'g
‘academic achievement for vadolescent .arrivafls Io}okv li’ke'? |

In order to quantlfy the effectlveness of thlS model |n
secondary content classes for adolescent lmmlgvrants‘ thls study
will focus in on the one content area W|th the most readlly avallable
data, mathematlcs A:,: local district's _sec_ondary: bllingual math
program .Wil,lbe analyzed to try to answer the mai‘n‘,ouestlon of.‘thiv_s

study: How much influence does initial primary langitlage use in math



classes for adolescent immigrants have on subsequent second

language math achievement?

' Chaptek Two: Literature ‘Revievw

Theoretical Eramework | |

A study of t}he‘ relationship between primary. Ivangua“ge 'us‘e in
content classes and subsequent academic achievemeht in a second
language rests qn_.v_the question of‘,f whether skills and kn‘owledge
obfaih‘ed‘ in one la.ng.uége' éan be successfully tra‘ns‘fe}“rred td. a second.
language. ’Whatv‘.evidehcev'exisfs,.for i‘téoccurrence’? Wfiat are the
conditions under which this transfer cahkoccur‘?

To answer these questions we‘must begin with ‘jﬁth"r'ee key
theoretical concepts: Iing.uiétié __ihterdependende, the _thv‘re_shold
‘ hypothesfs, and tfansfer of skills aﬁd knoWledge. Althvough each of
these concepts has ‘evolyed gradually oVér the last two decades,
~ James Cummins is largely credited wivth.‘encapsulating these

theories into an easily understood framework.

\/<Cu.mmins' framework: Linquistic interdeoehdence ahd the
/ - _ .‘

threshold hypothesis. In 1979, Cummins argued that "a cognitively

/’A



and academically beneficial form of bilingualism can be achieved
only on the basis of adedUater developedk first Ianguage (L1) skills."
Two hypothesis were descr‘ibved in s,uppbrt of this position: the
"developmental interdepen‘dence';' hypothésis and the “threéhdld"
hypothesis. This first hypothesis argues that the long-term
cognitive énd academic fruits of‘»any _b.il‘ingljal,proéira,ﬁ\v’are' largely
determined by the deg‘ree to which the fi‘r'st language is developed
both at home and in the early stages of schooling. The second
hypotheses proposes that there is a certain point, or "thresh»old," of
L1 development which must be reached to avoid negative, or |
"subtractive,” bilingualism and to eventually reap the cognitive and
academic rewards of .bi-lingual education.

Adapting a model from the Finnish researchers Skutnabb
-Kangas and Toukamaa (1976), Cummins actually identifies two
thresholds and three potential outcomes depehding on a student's
position on the continuum.  Below the first threshdld, negative
cognitive effects, or "semilingualism", occurs thrdughout the
student's schooling. - A LMS must pass this threshold to avoid .

négative effects, but they must reach a higher threshold in order to



keap the positive, or‘v"additivé »bilingual,,"‘ cognitive benefits.

| Qummi.hs ‘(1980)‘ ,Iat‘ef’ -differen.t_iaféd between convers‘ational
" and academic _Ian'gua'ge 'p‘roficiency' |n this framework_f Various
researchers havé 'suggeéted }_ there ‘w'aé. vé clear _dis’-[inbtionv bétWeeh
these two types}of langu’age“and applied Iab‘el-svsuch as
“commuhicative_ a'n,d} énalytic»"competence (Bruher, 1975), "utterance
and text" (Olson, 1977), and "embedded a’nd 'vdisem’bedded language"
'(Doha:llqlson, 1978).  Cummins labelled these concepts "Basic
mfé@é@ﬁéi éo"m?mumcaﬁve Skills* (BICS) and -(:ogn»itiv"é/Academic
Language Proficiency (CALP). Whlle -thésé terms :a‘revf"o,ften used in
an either-or fashion, they are meant to be ICOr’-isidered a;,c_ont}ihuum,v
not a dichotomy. ,

Curﬁmins (1981a) further expan‘ded “YZL‘JF.)'OH the BICVS.-"CALP |
conception of linguistic proficiency by prop‘osing a rﬁoré complex
fOuri quadrantv diag_ram formed by the intersection of two co‘htinua
(see Figure 1). Whereas the BICS-CALP schema helps. to
differentiate between the language skills necessaky to functio}n in
everyday, conversational situétionsﬁ and the 'vl.ah.guag'e._ skills

necessary to function in a more cognitively demanding academic



setting, this latter construct recognizes that there}érevdegrees of
differences within both conversational settings and ac.ademic

~ situations and that these differencés aré a 'function‘ of context and
cognhitive difficulty. Thé vertical continuum of. Cu'mmins' diagram
indicates the cognitive ‘difficulty of the linguistic situation. It.
kanges from the "cognitively undemand_ing", or easy, situavt}ion td the
"cognitively demanding", or difficult, situation. The horizo’hta'l axis
indicates the context in which the linguistic situatio_nvoccurs. It
‘ran‘ges from "co,ntext-embedded". situations with lots of.visual'- clues

to "context-reduced" situations with a minimum of visual clues.
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| ln thrs paper the BICS- CALP duality wrlI be used for the
general purposes of analysrs ‘with the four quadrants sohema belng
utilized for more detarled-drscussro’n ‘ Cummrns suggested .that the
vdevelopmental mterdependenoe ‘and the threshold hypothesrs apply
drfferently to BI_CS and CALP, regardless of_ the context‘ or cognitive |
v_ diffic’ulty_. | In general, he found :th'at BIC development:'iin:“_Lz is a B
~ function more of personality and environmental \v/ariab}lesv than the
level of BlCS‘ dev.elo‘pment.ln L1 (C»ummins ’1980) Consequently,
because there |s no llttle rnterdependence between L1 and L2 BICS
there is no threshold that must be reached in L1 BlCS .for successful
:acqursrtron of L2 BICS N “ | |

On the other hand, CALP deveIOpment: in L1 must reach a
certain’ threshold to carry over into L2. Academlc SkI”S and
knowledge developed in a student's prrmary language can be applied
) cognrtlvely to a srmllar situation in a second language This is
'*known as tra‘nsfer. Transter of CALP is at 'the core of secondary |
blllngual conte'nt education and must bevexamin’ed further before we

- proceed.

{:‘Transfer of academic skills and concebts. The transfer of



, o

écaﬂd'emic_ skills and"cméc’.epts ‘(CALP)' from L1 to L2/v}‘is the
fundamental assumption which is used to justify bllmgual educatlon._
in the U.S. Hakuta (1986) pomts out that desplte the ewdence
pointing to a connect_-iq.n :Jbetween L1 CALP development and acadé‘m:ic’ -
success, littlé concrét‘ef re.é,‘earch has b_éen covn‘dUC”ted to "underétand
the characteriéticé or év.én ;[o demvonstr‘até the existence of the
transfer of skills." ‘Th:evé,‘pecifics of transfer have been difficult to
’pin down, even by Hakuta himself ih his own research.

| /(In 1990, he conducted an experiment addressing the‘questiv‘on
of whether this transfer occurs through the "specific transfer of
trafning" from, in this case, Spanish to English, ’or whéther the
transfer occurs on a more "global" level (Hakuta, 1990).

In Hakgta's experiment, groups of students were taught
specmc llngwstlc concepts related to time or space, flrst in
Spanish, and then in English. Their abilities to recognize these
concepts on an English test were compared to a control group of
students. who did not re¢eive the initial Spanish instruction. Th e
result waé that except in the case of cognates (like temporal

concepts of pasado, presente, futuro ) there was no evidence of
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speoific transfer. ’ln allgroupvs“’ however, success on tihe: English
.tests could be predloted by the degree of overall Spanrsh
development as measured by ‘a pretest of vocabulary and} conceptual
proficiency. In other words those students whose general cognrtrve
abilities in Sp’anish were more _advanced,' also de.mOnstrated more
advanced cognitive abilities. on the .EngliSh postétests. T'h‘ese
Cognitive Academic L’inguistic‘ Abilities» had tranSferred at a more
globallevel ThlS led Hakuta to conclude that transfer of knowledge '
and Skl”S depends more on the overall development of natlve
language CALP th'a'n’,on the teach'ing of a speciﬁ_cv:skillbto be
. transterred. |

Royer and Carlo (1991) devised a method for testing Cummins'
hypothesis that CALP skllls'transfer from one Ianguage to the other
(linguistic mterdependence) but BICS develop independently. ,}ln |
their study of the transfer of comprehensmn skills, 49 Hispanic 6th
g_raders were asked to read or lis’ten to a pair of sentences written
or spoken in the same language. The second. sentenc’e could either be
exactly the same or slightlv different from the first. If different,

the student had to determine whether the new wording changed the
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basic meaning of the ’sentence-or i,f.‘:si‘t'f was slrhply a paraphrase. The
whole testv vvas glven_ separete‘ly 'to these -Stu‘dents-- at three different
~ times over a v1‘ 1/_2__‘year» perl{od,v_. Compa‘risons of previous and
.SUbseoueht. test scor’esev‘v_asused to measure transfer. - Since the o
Iistenlhg. 'sk'illscorr‘esvponded"to an-essentlally non-academic,
conversational.sivt_oa‘tion,:».th»is :aspect of the study was used to
| m‘easure*'B‘ICS. The _ree‘ding skills, corresponding to a more context-
reduoed Situ’atio'n, were used to measure:"CALP.

The results oonﬁrme‘d Cumrnlns' hyoothes'is English reading
(L2) on the Iater test was most "hlghly correlated" W|th readmg |
~skills in Spamsh on the earller tests However there was no
significant' correlation between the early abulrtres‘ in Spanish:
listening and Iater ‘t}ests m -Engllsh Iistening. . Thus; the authors
| concluded that "readmg skills in L1 do transfer to readmg in L2 as
the seoond Ianguage develops" however "BICS acqwred in one
language do not seem to transter,to_Bl‘CS in a second Ianguage. - The
- transfer of reedingo_ skills th“u,s in probably not due to genve‘ral'
language abilities but to _transfer of learned educational strategles.."

(454-55)
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Goldman Reyes and Varnhagen (1984) conducted a study to
determlne whether comprehensron skrlls transfer across Ianguages
: Y"Engllsh and Spanlsh ver3|ons of Aesop's fables’ were elther read or
listened to (dependlng on grade Ievel) and a series of questions
ranging from the cog_nitively-undemanding to vthe 'c'ogn'itivel'y
demanding- were asked-' Students responded erther orally (frrst
‘ ,»vthrough fourth grade) or in wntrng (fifth and sxxth grade)

It was found that in aII grades and W|th all types of questlons
,(S|mple recall through cognltlvely demandmg analysrs)
performance levels in the first language were posmvely correlated
“ with- performance Ievels in the other Ianguage" (p 63) 'This'dire’ct_'
relatlonshlp was attrrbuted to the cross- lrngunstrc transfer of
knowledge

-'Our 'speculation is that information that becomes part of

-a ChlldS knowledge base, regardless of the Ianguage of
~ input,. can be transferred to a ‘second language durlng
- comprehensron and other learning activities. The degree to
which this. transfer occurs will depend upon the child having
prereqursnte parsing and vocabulary entnes for the second
language (p 63) :

If CALP transfer does mdeed occur as the research suggests

- when students reach a certain threshold rn L1 and when L2 basic
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lénguage skills are 'sufficiently developed, the relevant question for
a study of bilingual ‘educ‘atic‘)n in cqnte_nt classes at the secondary
I‘evél is the fovllowing: Hdw does the age of the student relaté to thé
théoretical‘ framework in general, van'd the concept of CALP transfer
in particular?

Age on Arrival

[he optimal age question. To understand how best to meet the

academic needs of immigrant students at the secondary level it is

neceséary to 'ask; V"How .»doe's the age o.f ._the secohdéry -student (12-
18) affect the way Ianguage is Iearned’ and acquired?" -

Early reéearf;h i_h the relationship between_.‘ age and language
acquisition was based on fundamehtal v‘biological misconb-eptions.
- Comparing language developmént to other'physiolcgical processes,
Lennenberg (1967) claimed that the cognitive s{ate known as
"Ianguage readiness" ends around the time of puberty. By thié;_time,'
the brain's cognitive processes becorhes SO firml’y structured that
the "disequilib"r'ium" required for Iingui‘stvic development is too
Iim‘ited for effective second language Ieafning to occur. Thus, he

~ proposed that there is a "critical period" for effective language
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development.

Saville-Troike (1973) stated that this neurologvioal evidence,
if taken in isolation, indicated that foreign language instruotion
should begin at least before age 6 and not later than prerty" 'She |
basee this statemenf on the assumption that the b"kain.sornehow
allocates sp"ac'e to other functions, thus cvrowd-‘i‘n"g out epace for
another language to be» developed effeCti\'/el,y.,‘“ -

She does, however, recognize that -thefe are other‘ factors
“which may be more important. For exafnple | a child'e.‘self-conCept
may be negatlvely effected by the rejectlon of ones Ianguage and
culture compounded by the frustratlon of early academic fallure in a
language ‘which is incomprehensible. | |

In the early 1970's, Ramsey and erght (1974) cornoared the -
degree of English proflolency of early and late arnvals in Canada
| Most of the subjects came to Canada from less developed Southern
"European oountrles such as Greece, ltaly and P_ortugal; Utilizing a
variety of tests which measured BICS and CALP,v'these;'reeearchers’ |
found that students ar_‘ri\_)ing ‘after the age of‘ seven ecored

significantly lower than those arriving .before 'age seven. There was
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- a _"cleér*negati\)e relatio’hship b‘etween. age on arrival and
performance” ‘which th"ey cited as evidence 'for. the ‘hypot'hesis thét
'ther’e is a critical age for second Ian‘guage ’,ac‘qUis»itioh.

At first, researchers éttri}buted»this phéhofhéna to the fact"’
' thét the students came -frém less industrialiied countries. in
Southern Eurbpe} (Cummins, 1979). Then, in 19‘8'1,:"Cu'mmins re-
analyzed these" results taking into accouht that Vocébulary bebomes
more and more challenging \)vith. age. As suggeéted by the
Interdépendencé H:yp‘dth‘esis“,’ studénfs arri\'/ing~"iri the U.S. ,_’at.an older.
age should acqﬁirévcontext-red’uéed aspects of L2 pr‘oficiehc;} (CALP)
faster thah their yOUn_ger counterparts. If the amount of time‘
required to réa_ch }age-grade' norms on a cégnitively-demanding,
confext-reduced test such as'thé Ammons Picture Vooabu/ary Test
is co‘rﬂn'pared across age groups thé results are found to be similar.
However, as' Cummihs points out, since the degfée Qf vocabulary
knowledge required for academic success is significantly different
for a youngér anAd an dlder, student, the older ‘stu:dent's progress i‘s |
more drématic. They have a lot further to gc in*absolut’e tefms than

~the younger immigrant students. This is COnsistent ‘with 'findihgs in
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similar»situationstinvolving Japanese students |n _C:anada,' Finnish
students in SWeden, ‘and »Mexicain ctudents |n the‘ Uni‘ted States.
(Cummins, 1981b; Skutnabb-Kengass and 'Toukomaa,1'976; Troike,
1978) | o | | | |

Cummins (1981b) hypothesized that it will take a LMS
approximateiy 2 years .to reach‘ a ievel. of' prOficiency equivalent to
native English-sp}eaker's in "context-ernbedd‘ed" situetions' requiring
| ntostly BICS. However it will take apprommately 5 to 7 years to
catch up to native English speakers‘ in "context reduced" sntuations
such as those found in most s,econdary content classes. _‘

Snow and Hoefnagel-Hohle (1978) »fu.rther-_chel'lenged
- Lennenberg's Critical Per-iod hypothesis. Using middle-class English v‘
- speakers living in ,the}N‘eth‘e‘rlands, the researc}he,‘rs' cvonducted tests
similar to those of Ramsey‘andf Wright (1974). In ‘:ail‘tests (except
pronunciation, WhICh does have some physroiogical basrs for
development) the post pubescent12 15 year oId group outscored all
younger age groups. ‘ These" findings stood up, aibeit with less clear-
cut correlations, when each alge; Q@Up was compared,”i-with native

Dutch speakers of the same. agev.' Thus, the authors »conclude that "a
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criﬁcalv beriod ekfehd‘ing ‘from age 2 to age 12 does not exi.st"..

| Thev'se find’ivngs. are v-importént for two ”reason‘s.‘ First, these
studies further confirm the ide;as of transfer and Iing’ui’sticv
intérdependence.,. The oldér I:anguage Iearnerévwho haye had more
time to develop. }L1’profi_ciency did better thah their younger:
counterparts. ‘Secc.md, this research shdwé that since the 'fcritiCal
per‘iod 'hypothesis,"'is i’nvv'alid, thesé thebries' of Iin_gu.i‘stic |
devel.oprhent in .the‘ ‘elementary a‘nd sécondary ‘agé“d' students ar.e’

| c.omp'arable.v }Therefore, the fundamental tenets of{ bilingual
education described in the Iaét ‘section can be ap‘pli»ed to thév
.secondary level. Havmg establlshed the appllcablllty of these
theones in general, let us now look at how they would functlon in

the context of secondary academic achievement.

Age and academic achievement. The problem w"ith much of this -
‘research for the purposesvof th|s paperixs thét its prlmary focus is
“not necessanly the type of proﬁcnency requ1red for academlc
achievement. Rat}hevlf.‘tha_h e‘}(amlh‘|n~g general tests of English
proficiency as }host' of these earlier reséarche‘s» had doné, Collier

(1987) ,emphasized 'thev applicatioh of English skills in academic ,‘
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content areas. Thus,l her data will most closely demonstrate the
link betWeen age and CALp.

Collier's (1987) extensive examination ‘of data on standardized
tests in Iangﬁage arts, math, écience and social studies yields
several important conclusions about age on arrival and the
developrhent of language for academic achievement. ‘Cvollier uses the
~ 50th normal curve equivalent (NCE) as a benchmark for academic
achievement in the content areas. The key independent variables,
Age on Arrival ‘(AOA) and Length of Residence (LOR), influenced
achievement as measured by the standardized tests (dependenf

variable) in this fashion:



Table 1
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Age on Arrival (AOA). Length of Résidénce (LOR) and Anggmig Achievement

AA - Schooling in L1 LOR and Academic Achievement
4-6 little or none No norms reached after LOR of 6 years
7-11 2 or more years Reading, language arts, science
- ’ and social studies norms reached
in LOR 5-7 years; mathematics
norms reached in 2 years
12-16 7 or more years Mathematics norms reached after

LOR of 6 years; no other norms reached

Note. From Collier, 1989
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Thus, Collier's study confirméd ‘Cummins' estimate_ that at least
five years were reqUired to reach Ie\}els‘ for c‘ogni.tively demanding,
context-reduced Iahguage proficiency. The adolescent (12-16) ége
results appear to contradict some of the earvlier} ’revs‘,ear‘ch:. Scores
were in fact far from the 50th NCE (31st NCE in .r‘eadving, 38th in
social studies, 37th in science, 42nd in Iangu‘age‘ arts).

One might expect these students to do b‘ette‘vr given their solid
foundation ih.u. This aSSumptign, however, vfailsiv‘togt,ake into
account the fact that it tak‘es ‘several years for these students to
learn basic English and that during th‘is‘ time th‘e cghtent classes are
getting more and more difficult. éincé Collier ‘f‘oc‘us“ed' on English
Only classes, it means that NEP students weré sitﬁng in méinstream
secondary content classroom's without éven the minvima‘l L2 abilities.
Thesev lost years are often never made up. |

As Collier concludes:

"Adolescent arrivals who have had no L2 exposure ‘and who are
not able to continue academic work in their first language while
they are acquiring their second language do not have enough time
left in high school to make up the lost years of academic |
instruction...Consistent, uninterrupted cognitive academic

development in all subjects throughout students’ schooling is more.
important than the number of hours of L2 instruction for successful



o academlc achrevement rn a second language“ (p 527)

Colllers research suggests the followrng

| . ‘1.’ Llngurstrc rnterdependence carrled out through the process of o

'transfer exrsts |n the CALP dlmensron of language acqursrtlon but

"not rn the BlCS drmensmn o

. 2 It takes approxumately 5 7 years for CALP to develop in- L2 th|s

| |s partlally a functlon of the transfer of L1 CALP

' -‘3 8 11 year old arrrvals have the rrght combrnatron of a

| "suffrcrently developed L1 CALP Wthh can be transferred and a ;f. o

'}»lrmrted level of complexrty |n the content areas

4 12 16 year old arnvals usually have sufflcrently developed L1

“»”f_'CALP for transfer? bu, academrc progress rs Irmrted by the

| i rncreasrng complexrty' of content at the secondary level

| ._-5 Students 'arrrv‘rng rn the Unrted States durrng early adolescence

o _’?:may not be able to effectrve ysfunderstand and achreve success in

" ‘malnstream Englls :jcontent classes untll they are almost out of hlgh‘“’: T

eschool unless they are grven rnstructron |n L1 |n content areas for e

o ‘several years

Thus when drscussrng the relatronshrp between pnmary |

- Ianguage use ll‘l content classes and content area achrevement at the ‘.
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-secbndary Ie;v'el, }i.t‘ is clear t‘h‘ét the fhéré frénsfer of Iingui‘st}ic

skills is :hot'sufficieht‘to ensure success. What m‘ust.be exarﬁined
next is how the concepts o}f‘;livnguistic‘ interdependence and fréhsf_er |
relaté to the content areas, with particular emphasis on the use of
prinﬁary Ianguage as ari‘indicator‘ of'subse.q'uent éC‘ademic
achievement. |

Primary Lanqu"aqe Use and Content Area Achievement

There are three basic approaches_td ‘téacihing }c:r‘onte}nt to recent
arrivals at the secondary Ievélg mainstream all-English instruction,
sheltered Engliéh instruction, or pr'i‘n'nafy language ‘i,nﬂs,:trulction. The
key question that must be addreséed is the foIIo‘Wing: Which of these“
approaches is the most likely to Iéad to long-term academic
success? Before considering the implications of this quéstion for
adolescent arrivals at the secondary level, it is important first to
Iooky at the effects of differént language approaches to instruction

in content classes at any level.

'Linquistic interdependence in the content areas and academic
achievement. As described above, Cumrhins and ofhers have -

demonstrated a lihkr between early primary Ianguage development
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and lo.ng-term. success in ‘a‘ sec_onvd“ language. This» link, of cowsé,
depends oh two additional *variéblés‘:}‘ ‘ef_fectiv‘e 'second‘ langUage
instruction and suffici‘e‘ht ti}rkne}(5-7 years) for CALP to develop.
The résult would .be an .:?"additive biIinguﬁal"whose skills and
knowledge m the first Ia-nguage‘ transferred to the éecond language.
This concept of linguistic interdependehce needs to be looked at
furfher. }Specifically, it is 'im»portant to address the relationship
between the concepts of linguistic interdependence and content area
achievement. The key question is the following: What ‘evidence
existé that additive billing‘u'a‘ls outperforrh English O‘nly or
subtractive bilinguals in Contéht area achiev.em‘ent?

Kessler and Quinn (1980) Conéide’ked this queétion in a study
comparing the hypothesis-generating abilities of additive Mexican-
American bilinguals, subtractive ltalian-English bilinguals and
monolingual English-speaking 6th graders. | They found that the
additive bilinguals consistently outscored the other two groups. In
18 different sessions, the students were shown a physical science
problem and then asked to write as many possible hypotheses

explaining the problem in 12 minutes. The answers were scored
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according to the scientific quality of; ‘t'h'_e hypothesis; The additive
bilinguals' mean scorés were' 176,‘ compared to 48 for the
subtractive bilinguals and 41 for the monolinguals.

The responses were also scored for their synvtacti‘c complexity.
While a positive Co_rrelati‘on‘exis.ted betwéen'h.ypothesis quélity and
synfactic complexity for all three groups, it was especially high
(.98) for the addiﬁve bilingual group. This suggests that cognitive
abilities in thé ‘c‘x‘)ntent areas, such as hypothesis-generation, and
primary language competencies are strongly connected. - This
further strengthens Cummins' theory of L1 CALP development as a
tool for later academic success.

Conteht area achievement was also linked with additive
bilingualism in a study of 133 undergraduate engineering and science
students (Mestre, 1981). His subjects were divided into two groups:
Hispanic students classified as predominantly additive bilinguals
and a culturally-mixed group of monolingual students. His results
showed a stronger correlation between the language proficiency and
non-linguistic mathematical tasks in the bilingual group when

compared to the monolingual control group. This suggests that
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‘strong L1 an}d L2 proficiencyv c‘an lead to acadevmicgains even in
content areas not requiring a direct cse o'fh i‘ingt‘iistic abiiities.
Myers and Milne (}1988) further confirmed these results, though

V'\I‘ess conclusively, in an analysis of high school students‘ Ianguage'_
and achievement contained in a Iarge government research project.r
After"controllivng for the influence of other background variables,
they found that students identifying Spanish as their "primary
language" had a higher level of math achievement than'those
~claiming both Englieh and} Spanish as their "prirnaiy ianguage." Nc
attempt is made to differentiate whether these students are
additive or subtractive bilinguals, but the fact that the Spanish
Primary Language group lived in the U.S. approxiinately 3 years less
than the English/Spanish primary language group would seem to
indicate that differences in math achievement may be related to the |
strength of L1 and the concept of linguistic interdependence.

~ Finally, in-an analysis of the thinking proceseesv used to read
and write in both English (L1) and French (‘L2), Cumming and Rebuffot
'(1989) documented a high correlation between thinking skills used

to compose summaries of a highly complex political science text and
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the level of L1 CALP. Using 14 adult Anglophone students of French,
a study was set up invqlving English and French trén’slations of a
series of newspaper articles written ,by Vladami'r Lenin in pre-
revolutionary Russia. _Iri accordance with Cumrﬁins' theories, the
beginning French students with higher levels of L1 CALP were better
’able_t}o understand and summarize the articles in both languages
than could more advanced French students with low L1 CALP. While
lexical and syntactic Iimitaﬁohs are clearly present in the High-
CALP, beginning French students' combositidns, the ability to
ascertain the main idea of extremely complex text written had
transferred to the second language.

This is a skill which is essential for academic success in
mainstream content classes and makes a strong case for tHe
necessity of developing CALP to the greatest extent possible in the
native language.

Sheltered content instruction and academic_achievement.

Despite the compelling evidence that CALP development in L1 leads
to higher math, science and social Studie_s achie\}ement, many

schools still teach content to their LMS through what is known as
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"sheltéred_ instruction”. Cleéarly',-" Y‘She'iltered instruction in useful in
" vsituétipns’\where many differlen't‘ Iahguages 'gr.e repr.e_'s.evnted‘ anq thefé'-
| are',lnot sufficient numbers 'b’f'}‘o'né.language or. cqm'béiteht'teac’:her‘s io |
Vhivave a primary language class. It is also:‘ most he-l.pful at the -
_intermediate and advanced ‘l‘ev"el."as a br'idg.e"to success in
. haihstreém content classes (DUbin‘;‘-‘Es:key‘& Grabe, 1986; Spavn‘os’& ’v
Crandall, 1990; Fathm’arj‘,, Quinn & 'Kesslef, :1'9_92;' Adamson, 1993).
But to équate‘ shélferéd‘ in}s‘tru‘cti'on- W|th CALP devélopment for hon._
'-'Engli's-h .speaking' receht ‘arrivéls" is a }»daﬁg{]erdius:‘propos_ition‘vwhi‘ch‘ : v'
'u"ndermine_s the need td réma‘in focused; _bn‘_finding a.Way-to provide‘ |
the L1 cbrntevnt classés heCé’séary for l‘on‘g-térm' academic =
achievement. AIth’oUgh co.nvtent will »cle'a}rl;/‘.be‘ mor'e- accesSi‘b'I\e thgn
in a mainstream claSSroom; the student is still ‘not‘ receiving the
~same aécess to the curriculum throggh sheltered. instructio.n'as do

native English-speaking sfu»dents.

" Primary 'lanquade‘“usé_ in cdhténfand »achieVem.entv. The studies |
above support the notion that the stro"ng\vf0u'nrda"tion‘j0f-pvrimary"
I'a‘ngbuage CALP present in most -addi’tive»"“_:bi’,-lin”g‘ua‘ls can result in

_ehhanced'second language content achievement. The next question to
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consider then is whether primaty language development ih a
specific ‘co.ntent area can lead to Ienhanced achievement in that
cqntent area when tested in a second language.

Indirect evidence vlinki‘ng L1 use and content achievemént can
t>e found in the t»itératttré on effective séhools, altho'ugtt primary
language use is us'ua_illy consiaered an extra tool,to aid
comprehension ‘ravther» than the main vehicle for instruction.
Tikunoff (1981), for example, cited a teacher's ability to use L1
alongé‘ide’ IL'2 aé' a factpr cqntributing.to effective instruction for
LMS; Tt_kunoff p‘bihts'"iou‘t that -'fp_atrtict;ta'rly for NES/LES who have no
English or little Eng‘lvi»s-h”"'prvofi‘cie»ric»;y, thié allows them access to
instruction. 'Wi-th‘out"thi_s,'_it is unlikety that these students could
learn" (p. 251).

‘More recently, Ttkunoff-et atl. (1991) found native language use
to be a salient feature of é,ontent lessons taking place in eff'ective
schools which were actuattly de‘éigned to provide instruction in
English to LMS. This study ovf exetnplary Specially Designed
Academic Progrants (SAIP) found that while most teachers were

~instructing in English, most of the time in the classroom was spent
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ih cooperative gtOUps'where EninSh was used'exclusively only 55%,
of the time. Those teachers ‘or‘ instructional aides w»ho spoke the
student‘s primary Ianguage used it extensNer to help non-English
speakers understand the lesson. | |

Savulle Troike (1984) also observed in a study of 14 high-
achievmg |nd|V|duaI LMS that primary Ianguage use classes which
‘were -using English a}s a Veh'd?_‘?f instructio'n“was‘ an important
determinant of vachie\'/"e‘ment.' M‘ost ‘vstudents with cppio‘rtunitie’s to
discuss and clarify co'ncepts in'- theii' first language either with
- peers cr“aduits achieved best in content area t‘ests._ )

While these studies looked at schools or individuals with high
academic achie\)ement and*wOrk}ed’} backwards to determine which
‘variables were significant, other studies ccmpare the impact of
- various types' of biiihgual programs }on. academic achieveme.nt.
Because of the availability ‘of. achievement test da‘ta,'these studies
all focus on mathematics. At first glance, mathematics seems to be
the one content area which is readily accessible to ‘even beginning
English learners. However, contrary, to popular belief, mathematics

achievement is highly dependent on iinguistic abilities, though
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probably not as much as sb.c’iaxl' studies or séience. In fact, real
success in more advanced math requires the.‘same. typés of highe_r' '
level thinking skills 'present in Cummins' .theory of VCALP (Ke_ssler',
Quinn and Hayes, 1985; Ovando and Collier, 1985).

Studies of comparative programs are often vague in their
descriptions of the amount of primary language used in content
classes. They often divide their studies into three cétégories: late
exit bilingual, early exit bilingual and All English or Immersion. One
can presume that late exit bilingual program would utilized the most
sustained, intensive L1" instruétio‘n. Therefore, in analyzing which of
these ‘programs démonstrates the highest achievement levels in the
area of mathematics the question of the effectiveness of pfimary
language instruction for content area achievement is also being
addressed, albeit at the elementary level.

Krashen and Biber (1988) analyzed comparative achievement
results in six California school districts. Their meta-analysis of K-
6 and K-8 standardized test data showed that in the one content area
examined, mathematics, it was evident that strohg late-exit

bilingual program containing primary language content classes
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.eventu‘ally‘.place‘d‘i the late-exit ‘:bilvinguel program students at or
above nafional‘grede level norms. Moreo\_‘/er, when centrols for socio:
economic status were vtaken, into‘ ac»:vco_un"t,v"these‘stu‘dente
ou{performed other LE“P students receiving all English instruction
during elementary schoo»l._ .

In 1992, Ramirez c.ompletedv a govefrnment-spo-nsored feur-
year longitudinal study of 2,000 elementery students enrolled in
late-exit eilingual,, early-exit bilingual and all Englieﬁ progreme
(Ramirez, 1990)." He found that LMS m late-exit trans.itional;
bilingual p,rograms who received "subs_tantial" amounts of pri.mary
Iang}uage instruction‘(thvich' he ,de'fines as ,m'ore than"40% .of the
tjme) continue to increase t‘heir math achievement Ie\)evls throughout |
- elementary school, vwhi.le the students who were quickly
Vtransrit.ioned to aII-'Enin'sh content classes slowed down
considerably. Aceording te Remirez,_these results su'g,gest that
"providing sebsiantial instruction :ini the primary languege'appear.s to
help LEP students caich up to their‘ English-sp‘eaking peers
in...mathematics" (p. 45). Therefore, Ramirez recofnfnends "LEP

students should be provided with content instruction in their
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primary ,Ianguagej,ontilosuch tirhe ,:as. they are able to p_rofit’from E-O
.instruction“‘(vp.f 47) | -

Collier's 1993 »‘s_yhthe‘s-i;s-j'.ofv-» elerpehtery-level ‘stodt.es focusihg
on the'effectivenees of different ’Iahguagee ofvin}struction |
underscored the fec't_'.that ,Kres‘_hen end Rantiﬁrez"'copolosions are part |
of a V,ast body ot,flitetature WhICh oonvsistevrvttvly f»ivh'vds""L1 oo'n‘tent_
instruction to be superior for LMS f\’/‘vhos}ev L2;»»'|»3'|C_Sv .he\)e hot been
'a_dequ_ate‘l.y developed. \.N‘h'at’isx‘needed,'sv_.he_‘v’n'.otee, 1-is‘ L_CQ‘_nS‘idetany
’m:o.’re attehtton to ‘r‘the acadetnic, :'progtes‘s of thesé-»\ students at the ‘

‘ secondary level‘ analyzmg thelr progress .h the malnstream after |
reoetvmg various types of spemal program support" (p 203) Havmg |
' establlshed the supenonty of pnmary Ianguage use in content |
‘classes for LMS wnthout adequately developed L2 BICS in general

‘ _one must now-turn to this issue at the secondary I.ev‘el.‘

2
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N Primary Language Use and Content Area Achievement:_The Secondary

Level |
Evidence for effectiveness. In Iooki‘ng at the use of primar'y :

language in content classes for adolescent arrivals at the secondary

level, _itvis helpful to oonsider, as we did at the elementary level,
the research into effeotive schools.

Luoas et al. (1990) applied the vm’ethodology osed in- research
evaluating the general -effectiveness ,of‘ d‘itfe,rent sohools to the
aoademlc success of Latrno LMS at srx exemplary hrgh schools anh
of these schools has been wrdely recognlzed at local, state and
federal Ievels' for thezlr,outstan'ding gf'success in meeting the needs"of
LM students. After extensrve observatlon and research they |
rdentrfred 8 key features which they oonstdered respon3|ble for 'the
academic success of these students. Two of these features are
especially relevant to thisvresearch;' First, t‘hese s,chools vpromoted
the self-esteem 'of. thesevstudents | by clearly demonstrating respect»
for their Ianguage and ‘oulture Informally, this was done through
non-Latino teachers Iearnmg and using Spanlsh and encouragmg

students to speak their primary Ianguage when second Ianguage
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development was not the main objective of instruction. But, more
importanﬂy, this was do‘ne through the offering of formal content
and elective courses taught in Spanish. This was the second saliéht
feature which the authors found promoted academic success.
Offering a Iarge_variety of primary language COurses ensured that
"those whé did not yet speak or write fluent English nonetheless
were given the 'o’pportunity to progress in content courses
appropriate to their academic level." For example, in one school a
mathematically advanced recent immigrant from Mexico was able to
take a Spanish Geometry course. Had this course been only available
in mainstream or sheltered English, this studeht would have fallen
behind in math during the period she was learning basic English.

According to this study, informal and formal primary language
use in secondary school clearly promotes high academic achievement
’» in general by giving the non-English speaking immigrént student the
affective and cognitive support required to further their education
in their education in the United States. Melendez (1980) examined
this issue more specifically in his study of the effectiveness of

different languages of instruction in secondary level reading. Since



36

raading skills are esvsential‘ to success in many text-centered
conte‘nt snbjects auch_ as social studies, this }study has implications
for the ‘use of primary Iang'uag'e» in secdn»dary c,antent classes. |
Melendez surveyed the‘} type of lang_uage use offéred in '-ré,adi’ng
classes tor' Lanv'guage Minority Students in grades 7-10 in districts
throughout the Uhited‘ States. He found ‘evidence' thatSpanish-
dominant LMS taught reading skills in. Spaniah scored "Siénificantly
‘better" on Engllsh CTBS readmg tests than LMS taught the ‘same
skrlls in Enghsh (mainstream) or in a comblnatlon of Enghsh and
Spanish (b»ilting‘ual).' Sheltered Engvlish Wa_s n;otva :varviavb;vlevi.n'the'

- study. He concludes that "instruction in tha .mot‘her’tongue' of the
linguistically distinct student [LMS] at the s.econdavry’ Ietzel is
essential for their continued progress in -the, total Spectrum of the
. sﬂecondary-school curriculum" (p. 109).

Ovando and Collier (1985) also'advocate the use of}}primary

- language in secondary content classes because ot the increased
~access it gives LMS to the curriculum. »In evaluating the
effectiveness of various Ianguage approaches in »secondary sociat }

studies, for example, they point' out that the content offered in
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sheltered, or "ESL’sociat studies” cIasses must be "signific‘antly”
s:mplrfred" because of the dual focus of content and language. By
contrast, in prlmary language or "brhngual marntenance " secondary |
social studies classes, there is a single goal: content achievement.

In these classes, the student is able to kee‘p on grade level in the
subject area. To illustrate this point, the authors explain that
several school systems have found the following:

...if they offer U.S. history taught in Vietnamese (for example)

to Vietnamese students who have recently entered the United

States, students may successfully master the content of the

course ‘and score at least as well or better than English-

speaking students on a standardized test given in English at

the end of the year, after they have had enough time to work on ‘

their proficiency in English in ESL classes (p.157).

Unlike in social studies classrooms, according to the authors,
the use of native language to ensure concept acquisition in math and
science is sometimes considered less imperative. At the elementary
level, much content learning is dependent on manipulation of
concrete objects. = This learning lends itself to sheltered techniques

or mixed _Ianguage cooperative group activities. ‘As’ the student

enters the secondary level, however, these subjects become much
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»more;context-reduced. ‘The cognitive .academic skills that are not as
_necessary atvthe elementary Iet/el become increasingly important.
In comparing b|||ngual and sheltered approaches to the

teachlng of 'secondary math and science, Ovando and Colller (t985)
argue that native Ianguage mstructlon“vcan enhance math and vscience
achievement of LMS, especially if the' concepts to'rbe learned have
not been mastered »in thevﬁrSt language.‘ If grade-level concepts
have been Iar-gely m‘astere‘d, then the --authors suggestvfocvu'sing.on
~lexical and: syntactlc structures WhICh Wl|| help transfer knowledge
to the second language. B |

: The choice of.ins_tructionalx Ianguage i‘s'rarely an ‘}either‘-o»r
_proposition. Language use can extend on a}contlnuum The key pornt |
however, is that the degree to whrch new content can be mastered
depends, to a certain extent, on the use o’ff‘the prlmary,la'nguage at
’Ieast part of the tim‘e. If primary _‘Ianvguage'-insvtructionvis used there'
are many approaches to choose from The most common methods
crted are, the concurrent approach (sW|tch|ng back and-forth in the
same Iesson),;.thevaI‘ternate;,Ian‘guagev approach l_(clearly s_eparating

the two Ianguages) or the ‘preview-rev.’iew approach (introducing and
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concluding an \E.nglish»IeSSon} in the primary _‘Ia‘nguage»).. '}l'hiS last
approach should ‘onl'y be used |n context-embedded science and math
‘Ie‘ssons."such as a hands-on ‘e>‘<peri»ment}- or a ‘ntan_ipUIative-based‘wo'rd
problem. | |

| While there are m'a"ny factors Whichvinevitably:infloence th'e
choice of ilanguage_ for math and science instruction, it must be
remembered that prrmary lang'uage use ‘is'e'sSe'ntiaI_ where .Iesson‘sz

involve new concepts and/or context-reduced delivery.-

Despite. mounting
- evidence for the e'tfevctii/eness o'f‘prv'i'rhary tang‘uage us'ej'ijn secondary : |
content classes, advocates of thrs mstructronal approach have had a"‘_"
difficult time rmplementmg lt on.a Wrdespread basrs There has )
always been strong opposrtlon to blllngual educatlon srnce it began
as primarily a K-3 program in the 1960's (Lessow Hurley, 1990
Craward,1992). As the number of LMS in the secondary grades
increased in the 19703 and 19805 new programs at the secondary
Ievel were .created (Sosa, | 1990) T-_hrs expansron to the» secondary
level elicited ‘even_ greater opposition in somet guarters;

This opposition may stem from deeply rooted prejudices about
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the‘causes of »the academic UnderaCh,i‘e‘vement of immigtent students.
~ Early studies of secondary aehiever‘nent'}levet’s: of‘LMé. atttibute,d th|s
underachievement to "academic r‘_etardatib‘n"» ahd eqppO-SedIy
‘documented how it becarhe 'significantly ‘m.ote pronowuhc_ed as a- |
student advanced through the grades (Ti‘re‘man 1.948?» Beyce 1960,
Tow'n‘se-nd 1.9,61, ;Sm'ith '.t'9,64).‘ B | |

Morris ' (1972) fattri»b'utedj these p‘ro.’gressively .;vyvq.r's_ening
achie’vement'levlels to the "sudden" and" tremendous inerease in the‘
,difficulty of vocabulary, co,,ntentv'and concepts” that»*occuﬂrs" as a LMS
enters secondary school. In partic‘:ulart, she'explaihs*»d.if;fieulties With .
reading comprehension in terms o‘f"a'lavck of ."re}al or vicerriovus
experiences". -HoweVet, she aSS.erts "that these experiences
necessarily 'mu‘st occur in EngliShvby explaining- -that' we_. "must alse
consider that maybe they have never had the opportumty to‘develop
the conceptual basis for abstractlon in Engllsh" | Developing "the‘ ‘
cenceptual basis for abstraction" in the students primary Ianguage :
is not even considered an option. In fact, in 1972 at the t:me of
Morris' artlcle the U.S. Commission on CIVI| nghts reported that

39% ofthe‘secondary SChQOlS (and 30.%.of the elementary schools) in
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‘the southwest "discouraged" the usevof Spani‘sh in the classrooms.
Discouragement ranged from verbal com‘ment‘s. to strict disciplinary
action.

This miscon’ception about the cause of seeqﬁdary
underachievement among LMS stills Iingere today. A prevailing
philosophy seems to be that at the secondary level recent arrivals
require the maximum number of hours of intensive experiences in
English, even if‘this’means missing years of content‘ area knowledge
and skille.

Halcon's1983 study  of federally1funded Title VIl biiingual
programs revealed that althdugh the maj‘ority of prog}rams are at the
elementary level, less than 8% of the programs begin in Kindergarten
and extend through high school. Indeed, there is very Iittle
continuity even between upper elementary grades and junior high or
middle school. The author concludes that it is clear secondary‘ level
programs are "intended primarily for students entering and not for
those continuing." Since it is these recently-arrived "entering”
students that we are most concerned with, let us look at how

current secondary programs serve their needs for receiving primary
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languagé ihstruction.v

A receht féport publiéhéd by the California D'épartment‘ 6f .
Education (Minhi‘cu.c:c:i‘ ahd;‘OIsen,'1’992‘)} é‘nalyzed'the ihstructional_
Iahguage approaches of 26 regionally and demographically diverse
secondary programs.‘ The report identifies four basic approaches for
teaching content: mainstreaming, sheltered English, s‘heltered‘
English with primary language, and prirhary language. Only 5 of the
27 schools have a primary Ianguagé content}'program in place; 6
others use the mixed sheltered and primary language approach, and
the majority rely entirely on all-English instruction (13 sheltered
English and 3 mainstream regular English). UnfOrtunéter,‘ there is
no attempt to relate the number of. recent arrivals or non-English
speakers with the approach offered.

A closer examination of the langiuage approach used in content
classes reveals a few differen’c'es between the interm’ediate and high
school level. At the intermediate level (which could incl‘ude upper
elementary grades in certain middle échools), sheltered English is
clearly the preferred mode' of instruction in math, science and social

studies. However, primary language (in all cases, Spanish) is used in
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almost one third of the surveyed?"intermedi'a_te schools. At the high

school level, however, sheltered English or combined sheltered

English/Primary language approaches 'd_omi\na'teﬂ,’i wh|le : exclusiy:é |_1
instruction is used in only 2 of 13 math,'v ‘science "'andi social studies
classes.

Regardless of which ‘approach is used, almost half of the :
schools surveyed,-had "big ga‘pS" in the content area cdv-e‘rage offered.
In addntlon to the three schools WhICh offer absolutely no specral
- program for even the NEP students 10 schools only offer "sparse .
content coverage Th|s is deftned as a srtuatron m whrch

- ..One whole subject area is not scheduled for LEP students

- such as smence or math, and/or entire grade levels are

missing often 11th and 12th grade classes. LEP students in

sparse content programs are enrolled in ESL and electives.

They do not take science or math, and are limited to course

offerings in grades 9 and 10 only (p 29) '

If these surveyed schools can be conSIdered statrstlcally
representatlve of Cahforma and if Cahfornla is assumed to be at
Ieast as 'progressrve.as ’othe,r. s,tat'e-s in t"he, use of primary Iang’-ua'g_e.f
-in secondary schools, then it can be concluded that the \overWhe'I-ming

‘majority of LMS nationwide are being denied access to the content
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~ areas. Consequently, many c.io;, not rece-i.ve the prep"ar’at‘ion ‘necessary
for I’ong-ternﬁ ‘academic’ achieyerhent,"' |

‘While -the primary I,anv,guag.|e ‘app'r’o‘ach .to V"_delivering inst}ructfionv
5 in’secofndarj content'CIaSSes-,Iis quite Uncbmmon‘,vste‘ps ére‘ }beivng
taken to m.ove.to encdurage it. A «new-Ca_Iifdfnia report ’Which ’i'év'to,
be a bluepri’nt for bringing s‘econdavvry-v séh{@ois into th.e‘ ﬁ'e‘kt century
(C‘valifornia H|gh School ‘Tack Force, »1.992')'e'nv‘i'si'<v)ned a school whévrve
LMS are given full ac'cess‘, to éontent courses. Thé feport |
'recommen‘ds' that "the student's vpir‘imary .Ianvgiuége is uéed aé- a
powerful"l.éa.r_hing t'o'obl». If ’s‘ig'nifiica_n't“nUmbers"‘of ,‘,Stu.lden‘tsv"ar'e from
the éavrhé Ia‘n‘g“ua‘tge gréup, iﬁétru’éﬁqn i; .in thét partjicuilér.language“‘
(p. 41). | |

It has always been always ’e'as;i'e:r'. to design avstr}ongl bilingual-
bicult‘ural seconda.ry program than to abtually implemeh{ one. T‘he
lack of bilingual teachers and go'od ‘Spénis,h-lénguage materials have
always been the major ‘obstables tb implementation. So far most of
‘ these limited reso‘u'rce‘s have b'eeh concentrated at the elementary
level. Carrillo_(1977_’),and others :»have -proposed teacher-trafning} :

- programs to specifically‘ prepare potential .biIingUal, teachers in the
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skills necessary to meet t’he‘ iinguisvtic and CUItuvraI needs of
secondary Language Minority .Students‘.. Little progiess, however"has‘
been made in t‘his direction. o |

Others have suggested setting up Newcemer Centers whichv‘»
would cluster the recenfly arrived non-Eninsh‘spea‘king‘ students
with the limited number of.biiing.l,‘iavlvteachers_ -availabie.}i'»- While it |
would seem like these centers would be an excellent. way to. deliver |
primary Ianguage ins‘ir}uction, at_least ini}‘tieliy,. vthe. Lise of primary
language ac’tua‘ily‘ veries widely f»er center to c.en,teru(Friediander,v
1991). Even at these speciaiized schools-within-schools, sheltered
approaches ere often‘ considered to be. adequate fOtheaching content.

Despite these problems, oine can at least try to envision what a
model,secondary bilingual program, with' primary language content

for beginning English learners, might look like.

A__model secondary bilingual orocrem bromotinq academic
achievement. A strong eecondary bilingual program promoting
academic achievement for nen-Engiish speaking adoiescent arrivéls
must start with this primary Ianguage*compdnent. As these

students progress in their acquisition of English, sheltered courses
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designed todvevélc})p the :‘écademtic c‘vomp'ét‘e,ncie}s réquired for success
in mainstream courses can be ihtrbduced.: Coghitive'Aqademic
Language Le_arhing Approadh (CALLA) has been proposed as a ‘}mean_s’
of developing the éssential "procedural and declarative knowledge"

- required m t‘he maihstream (Chamot‘ and O'Malley, 1 _987){ A prografn
model which most -clbsely resembles this configuration would 'Iook

like Figure 2:



Beginning (2 years)

CALP Development | BICS Devel'opment

L1 in Sociavl Studies : Natural Approach ESL

L1 in Science | Context-embedded Eléctives in L2
L1 in Math -‘ PE in L2

Intermediate (1-2 years)

CALP Development - BICS Development
CALLAModelScience  Natural Approach ESL

CALLA Model Math ' Context-embedded electives in L2
L1 in Social Studies PE | |

Advanced (1-2 years) |
CALP Developméht | ~ BICS Development
CALLA Model Science | : |
CALLA Model Math : o PE‘ |
CALLA Model Social Studies -
Literature-based ESL

Context-reduced electives in L2

Mainstreamed

| CALP Development | BICS Devel'ophje.nt o
All content classes o ’ Fully developed
AP Spanish | | |

Cultural Enrichment in L1

FigUrg 2. A Model Secondary Bilingual Program Pr_Om'oting Academic Achievement
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- This »mod}elj would 'acco,ont.fbrilail "of"'the:theoﬁretica‘l
assUmptions related vto BICS, and,CAL'Iv:" tdevelopzment’for,vad‘olescent
arrivals. Pri-mar’y »‘I}anguage would»'b_e."os‘,ed,in'itially for all vof the
content classes to ‘allovy for ‘intensiv‘.ev CALP d».ever'_c",-phqent. 'Th.i'svi.
‘would continue |on‘g‘er 'for social‘ V_stu\fdies, the mostc}ontext-,reduced.
: subject,vyvhile 'modif-iedsheltered technfgues_ ‘wo‘uld*be" ph-ased in
sooner for scien:ce 'and.math-Q Ideally, these classfes '\ivouvl“d be |
-avai.lable at dif_ferent Ievels.so‘ »that"adoilescent ijmm'igrants could :
continue their L1 VYCALP.' development _uninterropted. '.Esfv,'éx'ampré; (S
math clvassesWOUId ‘inclyude» basic sk'i}lls‘classes' as well as F’re-
AIgebra AIgebra and Geometry BICS development wouId occur.
through ESL classes utrlrzmg Natural Approach technlques to foster
‘commumcatlon in a‘ low- anX|ety enV|ronment as well as through PE
and contextfe,mbe,dd,ed e‘Iechves- like ‘art, muslc‘ and woods’hop._

The queStivonv of how much time-shoufd’be spent"in-“Lf, CIasses‘f |
at the secondary Ievet is comphcated Though both Cummms and
Collier's research found that 5-7 years were necessary for CALP to
reach age grade norms, at the secondary Ievel the |mperat|ves of

graduation make this tlme frame for L1 content mstructron
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impractical. Two things are required for graduation in most states:

credits and passage of minimum competency tests known as
"Proficiency Tests". Since nbt all -immigrant_ secondary students
have the minimum ‘5 years to spare graduaf‘ion, passing these .
English language, math, reading, and writing tests often
necessitates that the student be given Engl}ish instruction earlier
than'theoretical models suggest. vSinvce Cumrhins found thét in took 2
years just to develop'Lé BICS, it would seem that a mininﬁum_,of 2
years L1 content instructiqn- is essential to Iong-term' academic
achi-évement. Ofklcourse,.studen-ts afriving in ‘the 11‘1th»'qr 12th grade
would not havé the ‘tinlﬁe to go through all vof thev récomfhénded |
th}'eoreticalf stages. w
Primary Language LJ/§§' and Secondary Mgih"thig vement

It is the contention of this paper fhat a bilingu'al_ secondary'
program for adolesceht-afrival noh-Engiish sfudent’s that'mosi :
closely resembles the aborve model will be the most effective at
promoting ,‘événtual academic achie\)ement; To test thi’é hypothesis
this study wivll bé_ limited to 'mathemvatic}s, which has the most

‘readily available content aChievement data. According to this
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‘model, at Ieast;»2 years of L1 math’CIaSSes at the student's ability
level and another 1 to 2 years ofﬂcognitiVely-demanding sheltered{?‘.'
math classes are' necessary for the typi'c:avl adolescent immigrant ‘to |
succeed in mainstream English math classes, as long ,a:s,_ the studevnt
is concurrently enrolled in an Eng.lish Language 'DeVelopment (ELD)
prog‘r-am. - E | |

_. As a student progresses through the grades at the secondary
level, math achlevement becomes mcreasmgly rellant on a students
CALP. Much of the math curriculum becomesless,computational and
more analytical. Kessler," Quinn an}d Hayes (1985) explalh that the,}
“language of math. that is re‘q‘uire'd for acvhievernent'.invo-lve;‘s specific
lexical, syntactical and comprehension skills. The voca"bulary ‘th'ata .
represents conceptsv.like "quotieht"; "dividend", "Ieast",“v“greatest"
etc. frequently stump LMS in mainstream math programs Srmllarly,
the syntax of key "loglcal connectors" like "if...then", "because"
"either... or" are,according to the authors, especially difficult for
- LMS students at all levels and thus must be well developed for
success. In addrtion readmg comprehensnon is an essential skill

required to workIWOrd 'problems which "exemplify the context-v
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reduced Ianguagé of.‘mathemaﬁcé" (p. 15). ‘Furthermofe,_the

’ adVanéed math feasonin_g used iv.n problem solving often ‘involves
metacognition; the process of thvinking, Aplanhing and _-rhonitoring how.’
tb approaoh a particularvmath 'problvenﬁ. Since mat'hAsuccess requiresv |
these types of advanced thinkivn}g~3kills, and these fl.}mcrt-ions can be |
best devel.oped in L1, the authors suggest using prim'a‘ry 'language.,
~instruction a’t least initially t‘o énsure long-term .math sﬁéCeés.

At the seqondary_ level, hqwxe‘vé'r, initial L1 instr}ucti‘o‘n in
itself vis not enough to -ach-iéVé acaae'n:dk.: \suc'c‘e;ss’: In *‘acc"é-rdahce |
with the theory of Iihguist‘ic _inf;erdepeh‘dence, ‘this "i;nitial‘ »
instruction in the_Unit‘edk Statgs must build upon a foundation of
native language cognitive abilities‘ developed during the pre-

' adolescent years. Merely i_nsfr_ucting an adolescent age student in a
language they can understand does not necessarily mean the student
will be able to unde’rst‘and thek skills and cbncepts. | Pre-existing
math abilities devélo'ped in the prifﬁary language during‘ pre-
adolescent yéars must have reabhed the grade Ieyel. norms of the
math being taught in these initial United Sfates ma‘th‘classes. (Or,»

conversely, numerous levels of L1 math classes must be offered).



52

Furthermore,. it is imperative that the studeht have enough t_im}e to
developthe i’seCond' I‘ang'uage s’kills_y\r‘equired\ to successfully transfer
these primary Ieng’uage; math- abilities »ibnto a second Ianguege math
situation. |

In conclusion, long-term math achievement in a second
language depends}on three things:

1) The level of pre-existing math abilities in L1

2) Continual development of math abilities in L1 during the
initial English learning period

‘3) Sufficient time exposed to comprehensible input in L2
through an ELD program

In the next section, these three concepts will be
operationalized and analyzed to determine their impact on the long-
term math achievement. A local district which has recently begun
providing content instruction in the primary language (S‘panish) will
be the focus of the research. The instructional language approaches
(Spanish or English-whether sheltered or mainstream) in a student's
initial math courses will be used as the main independent veria-ble
and math achievement (district math proficiency teste) as the

dependent variable. Pre-existing math ability and the number of



i“‘v"»years in the Unlted States taklng ESL classes wrll also be rncluded

- o ias lndependent vanables

ThIS data anaIysrs W|ll suggest some answers to our ma| _

research questlon How much mfluence does mrtlal prlmary Ianguage'_f’f.f.;_\.?"'

'Q_"lnstructlon m math classes for adolescent arrlvals have on -

s sub‘sequent second. »language : ‘academrc | ach lyev'etment.?_,.:‘ Tl

Chapter Three Desugn/Methodology

In order to analyze the |mpact of prlmary language use on -

RIS academlc achlevement at the secondary level a drstrlct had to be

"""located whrch could provrde the necessary data However as the

»revrew of recent studles mdrcates the use of prlmary language to

' _,teach content to adolescent |mm|grants at the secondary Ievel |s a.

relatrvely new practlce The scarcnty of Iong term" programs posed“

_:j‘_"senous research problems There are a few |solated drstrlcts (such

,thelr program |s 'so thorough thls wou‘l-d’v‘ mak"’"

- ;mtra dlstrlct ana,.ys;lsf-_; comparmg dlffere,

*“-»as Calexrco Unlfred |n Calrfornla) -w‘hrch have had L1 classes offered .

for the last decade However becauser::-:,;"__"f"_

:|t.‘_'_d|fflcult to do an ‘

"ypes”’ of language
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appfoaches used with adolescent arrivals. Conv}ersely, districfs that_
have only sheltered or regular English cdhtent CIaéses for adolescent
arrivals would not be hevlp‘fulveifher. A district had to be,if‘ound
which has been using different approach-.es‘ét differeﬁt middle |
schools or that had only been usingv L1 for a couple years.  In this
case, there wbuld be a pool of students who may have b’egqh their’v
schooling within different approaches. Their recent achieIVem_el_nt
levels could the‘n be compared and énalyzed}. Several districtsvfit;
this criteria. One, Fontané vUnified»School District, was Chosen fo;' ,
this study because of its rel_ati\)-ely' large LMS population, its
proximity .to: this author, and | t'hve‘-co‘c‘iperation' of district pérSOnneI.
Fontana is a m‘edium-}'sized school districf located 50 miles
east of Los Angeles. It has 2 high schools ,an“d 5 m‘idd‘Ie schools.
One of the high schools, Miller, jusf opeh‘ed last year. Thefefore, it
was decided to focus on the high school wit.h a Idng-term program.in
ﬁlace, Fontana High SChboI, and its three feédér middle schools
'(Sequoia Middle, Fontana Middle, and Southridge Middle).
Data Needed

In order td answer the question of how much influence primary
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‘Ianguage. instruction in the ihiti‘a‘l math classes of adolescent
immigrants has on subéequent second language méth achievement,
data had tp be found which, would meaéure four things: initial
language of instruction in math classes, number of years in the
United States (while enrolled in ESL classes), pre-existing math
‘abilities and current math abilities in the second language.
Measurement of the independent‘variable initial language of

in‘structionA in_math classes required a permanent record of

adolescent 'immigrants' math classes which specified the initial
language of instruction. Initial language of instruction, when
measured as a nominal variable, could be either English or Spanish.

Initial math instruction in Spanish was defined as taking at least

one semester of math in a studentfs first documented year in the U.S.
taught by a certified Spanish-speaking teacher Who used Spanish as
the primary vehicle of instruction. This was determined through
interviews.  Any other approach, including sheltered English with a
Spanish-speaking aide offering supplementary assistance, was
classified for the pQrposes of this ana‘lysis as initial math

instruction in English.


http:Soani.gh
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This data was available in .Fontana moetly’:by' obtaining copies
of high school transcript which were kept for all students. }'
However, since ,these transcripts only covered the 9th-12th grades, |
they had to be sunplemented for studentswho arrived in the United
States in 7th or 8th grades. Since this data had been erased from
the district's central database, fhese 'records‘ had fo be obtained by

looking for report cards in the students' cumulative record.

A second independent variable, years in the US receiving ESL
instruction. was used to represent how ‘much L2 comprehensible
input the student had ‘receivedjpr“ior vto‘being tested for second
language math achievement. Aecording to the theory of linguistic
interdependence, the development of L2 BICS alongside L2 CALP was
needed for iransfer to sueceed. Therefore, data was needed which
would indicate how long a student had been in the U.S. and it had to
be confirmed that the student was enrolled in a program of English
language development. Thie data could be obtained from district
records which include U.S. entry dates and student schedules.

The third independent variable required for this analysis was a

‘measurement of pre-existing math ability. This could be derived
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from any »Spa-‘n‘ivsh-l'éthgu'ag‘»e meth ‘va'c.htevemeht test -admi‘hi'stered'
upon a stu.dieht's entry into. US‘schooI's. Finding this data preved to
be problematic. In Fontana aII immigrant students are given test
measuring therr readmg, writing and speaking ab:ht:es in Engllsh
and the student’s f-|rst' language, usually Spanlsh, Unfortuvnately, no
math abilities were measured in ahy language. It was found,
however, that some recently immigrated Spanish-speaking students
- who began their secondary years in 7th, 8th or 9th grade did tak‘e a
standardized math test‘called the Sp‘en‘ish Assessment of Basic’
Education (SABE) during their first year in the U.S. This test is a
Spanish language assessment test which is comparable to the
‘English California Test of Basic Skills (CTBS). Percentile scores
from the math sections could be used as an indicator of pre-existing
abilities, even though it would be preferable if some data existed on
‘nﬁath ability prior to any math instruction in U.S. schools. Since this
 test wasenly' admihistered in some of the middle' schools, not all of
the immigrant students to be included in this study would have this
' ‘data Still, this information could be u‘sed, to lend some insight t'nto

the relative impact of this variable. In fact, because the test
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results are d|V|ded mto the categorles QQ p tatlon and g ngepts and

gphcatlgn th|s varlable could actually be drwded |nto two

‘ -\-mdependent variables. "Computatron"'scores wouId measure baS|c .
non- hngwstlc math sknlls wh|Ie "concepts and appllcatlons"'would
glve a better measure of pre eXIstrng‘L1 math CALP.

Measurement of the dependent vartable math aghlevement

- _ﬂng'ib. could be derlved from a recent objectlve content area

standardlzed test score.. Th|s type of data was dlfflCU|t to flnd
‘ Because achlevement tests rarely measure social studies or: scuence
. abrhtles math was chosen to be the content subject to be analyzed _
This also would help to control for--but not ellmlnate--the effects
.of language abilities in measurlng -content 'achlevemen-t‘ The best
indicator of academtc achlevement was. the CTBS math sectlon
However, for a variety of reasons most of the students to”be studled»
had not taken the CTBS |nvrecent years o H |

| It was deC|ded to focus instead on the dlstrrcts own
' proftclency, or competency, testv ) Thls‘ is a::'mlntmum competency . a
test which must'be passed (70%); for}"aitstudent tograduate. A '.

 comparison of percentage scores in math “with their permanent
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record of math elasses could :then be conducted. The math section
of the proficiency conta‘,i'ns 60 qeestions; 25 queStions reqUire'no
reading whatsoever, while the' remaining 35 req}uivre at least some
knowledge of rhath-related English }vocabulary. Of these 35 |
questions requiring English, 12 could be vcj:las»sifi‘evd .as ‘wo\rd
problems. The other 23 cdntain basic instructions in- English
("Answer in lowest terms", "Find the volume of the cube", etc.).
Thus, there is enough English CALP being ‘measured' to make this test
an acceptable measurement of the dependent variable- content area
achievement in English.

- When ‘combined with an e*amin‘ati'on} of .thertype of -Ianguage'
used in their |mt|al math classes years in the U. S and pre- exnsrcng
math abllmes thlS math proﬁmency data would help to shed Ilght
oh the relationship between the initial Ianguage of. instruction and
academic achievement in co‘nte_'nt classes.

. ) o ’
‘The focus of this study is the potential academic benefit
adolescent arr.i’vals with limited English Sk‘illszOUId derive from

being taught content (math in this case) initially in their primary
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language. The key queetien is how to identify these adolescent
ar_rivals from émong the 4,300 students currently attending Fontana
High School.

‘First, only students who were currently claesified as Limited
English Proficient (LEP) or had been redesignated Fluent English
‘ Prof:icient (FEP) were selecte’cvt; This narrowed the search down to
1,218 students (408 LEP and 810 FEP). The ‘hext Step--identtfying
thoee who arrived dqring 'thetr seconda’r‘y‘schoovl years—-was more
_ difficult. An adolescent arrival could be a 12th.‘}‘gradertwho arrived
as early as 7th grade. Unfortunately, the district on‘ly'began keeping
computer records on immigrant's date of arrival 4 years ago. There
was no way of identifying 11th or 12th ‘graders 'arrivi}ng in the 7th or
8th grade. Therefore, it was decided to Iimit the analysis to the
arrtvals during the last four years. This narrowed the search down
to 223 9th through 12th graders.

Since the data on U.S. entry dates had been entered in June,
1992 and this study was conducted in May, 1993, all of these
students were in the United States for at least one year. So, all of

the subjects had between one and four yeers to develop their English
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BICS and math CALP (eit-her in L1, L2‘or'a combination).
| 'NeXt, the 9th graders wh»e‘, arrived 4 -years agd werev.eliminated.
beeause they would have arrived duri.,ng the 6th grade:, Which‘ was not
a part of Fontana's secondary system. F:urthermore, sinc.e the' only
primary language math classes offeredf in Fontana were“ conducted ‘in
Sp_anish, non-Spanish speaking stude‘nts were also excluded. This
~narrowed the list down to 182 subjects. ,Aftereli‘mi,nating. those
students who had not taken the math profrcrency test (seev reasons
,below) the number of avallable ‘subjects was reduced from 182 to
95. Havung |dent|f|ed the schools- adolescent—arrival Spanish-
speaklng lmmlgrants the next step was te begln gatherrng data on
‘these student's secondary math classes and proflcrency scores
lection

The first and most difficult .task'Was to ident’ify the Ianguage
of ,i-nstruction: used in math classes at} Fontana H.'ign,Sctht, Sequ‘oia
Middle School, Fontana Middle»Sc‘hoel', and So’uthridge Middle S‘c'hool.»
Transcnpts and cumulative grade records contalned over twenty-

five dlfferent labels for math classes.

Classes taught in L1. It was initially assumed that "ESL Math
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P1" or "ESL Math Prime" denoted classes taught in the primary
language.  However, interviews with the site coordihators and math
instructors revealed that this was not necessarily true. A major
‘difference was found in the instructional approaches used at Sequoie
an‘d Fontana Midole Schools, though each labelled their'classes"'ESL
MATH P1." Sequoia Middle has had several different teachers over
the last four years teaching this course, but all were BCC certiﬁed
teachers who conducted the class entirely in Spanish. At Fontana
Middle the teacher was bilingual'and taught the course for each of
the last four years. However, he hes, been’ teeching the class,-
according -to his own e'}stimate,v "85% in English using an English
'Ianguage text." Spanish is used to "supplement orr an individual
basis." A Spanish language text }was_ available for the students to
keep at home for reference. Since sheltered classes also provide
some supplemental support in the 'prim‘v’ary language (usually through
paraprofeSSEonals), this class w'as',d‘etermined: to be more accurately
classifi'ed as a eheltered math class-. ‘The’ other feeder midole
school, Southridge, had no primary‘ Ienguege classes‘ listed and had

very few LEP students who eventually went on to Fontana High
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School.

| Fontana High School, like Sequioa Middle, was found to he\/e R
true primary language math classes.‘ They have been taught by two}
‘ different teachers, ‘but both have been BCC-certified and con.d'ueted
their classes entirely in Spanish. These classes began in September,
1990. The class, -ho_we\)er, is only open 'to 9t.h‘and 10th ‘grader's and
follows the curriculum of English ‘Iahguege "Math A classes. Some
non-English speaking stude»n.ts;, aCCO'rdihg to t‘he instructor, shvoruld_-‘ :
be in an L1 Algebrai class, but none is offered so_-they 'are given the,‘
lower math. Other students,_ it was foun‘d,f were-.put in more
advanced Ehglish Iengu‘ege "classes ”with l‘im-ited primary Ie'ngua_ge
support. | |

.Thus, only the classes from Fo.ntana High School ahd 'Sequoi:a

Middle that said‘,"P"l" or "Prime" were counted as classes taught in
L1. Most adolescent immigrant:s who | ettended Fohtana‘ High School |
since September, 1990 andthose .atltend’ing SeqUioa Middle' School
would Iargely comprise the "initial _Spahi'eh 'ianguege approach"
group, while earlier Fontana High ‘SChool 'immigrants and Fontana

Middle School immigrants would make up the "initial Spanish
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languageapproach" grdup. | e : |

Classes t»aught‘}'in s'heltered‘_or regu|a_r Ehgli‘sh. 'Any ESVL,Vrnat'h
class which V\ras notvlabelled »_"P‘1.". or v"pri-.me" :was}‘r 'assu_‘med to b’e
»taught invsheltered »English. These clasSes may or may ‘not have
contained the "SHL" or "S" code, but thefact‘that t‘hey,w’er_e dendted .
as "ESL Math"' and were rtot taught in L1 Ied‘me to be‘llie\‘/e they were
sheltered classes. ‘Interviews determined this was the case at all of
the sites.  Almost all teachers had - received at least some training
through a number of disvtrict pregrams, cou‘nty class‘es, univerSity‘
credential courses, or conferences. Thus,‘ these codes were all
counted as courses taught using a sheltered English approach.

All remaining math classes--ranging from a remedial class
called "arithmetic" to ca‘lculu‘s-- were counted as classes taught by
teachers using regvular English in a mainstream settivng.}

This classification of data became more problematic when
students began their secondary scheolihg in other districts in the}
| United States. Eight students had taken at least one 'class' in another
district. © Because of the relative rarity of L1 math classes in other

districts (see Minnicucci and Olsen,1992)‘,‘ these classes were



65

assumed to be taught in English‘»if they_ confained the word "ESL",
"Sheltered" or its abbreviations. One class, labelled "BIL" ‘was not
counted in the analysis because it was unclear how much Spanish
instruction was used. No other math cl‘asses contavined any code
which would seem to indicate a class taught through the primary
language.

Once the language of instruction represented by each
scheduling code was determined, each student's transcribts and
cumulative records had to be examined. -Language of instruction was
determined according the criteria described above and the number bf
L1 and L2-instructed math classes was then entered into a -
spreadsheet.

Data related to the subject's years in the United States and pre
existing math abilities (if available) were collected from tkhe
district's central database. As mentioned, the district had been
recording data about immigrant students for the last four years. At
the end of each school year in June these records are updated. Since
this data was collected in April and May, students actually had been

in the United States up to 11 months longer than the data base
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shewed. Ther.efore, the codes "1", "2" and "3" actually refer to
student in the U.S. "1-2 years", "2-3 years" a‘vnd "3-4 years".

The information about pre-existing math abillities, as
measured by the SABE,test, Was included in the datebase as part of a
file of all the studenfs' standardized test scores. The earliest SABE
tests taken were used for the purposes of this analysis. Only 17 of
the 96 subjects had taken this exam during their first year in the
United States. Some caution, therefore, had to be excercised when
suggesting the impact that pre-existing math ability might have on
the dependent variable

The final data collection task involved analyzing the Math
Proficiency scores as an indicator of academic achievement. This
information was also in the student testing file included in the
district's central database. The test is offered at different times of
the year to different grade levels. Since it is 'reqL‘Jired for
graduation, everyone in 11th and 12th grade, regardless of their
English abilities, is encouraged to take the exam as many times as
possible. 9th and 10th grade students are generally offered the tes‘t

once, but LEP adolescent arrivals are not encouraged to take the
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exam unless they feel they have im;v)ro“ved their Engliéh enough to
have a chance bf passing. This is‘why only 96 of the 182 identified
adolescent immigrants could be included in this study.

Printouts from the districts data processing center showing
the latest math proficiency scores were obtained in May, 1993. Most
of the 11th and 12th graders had taken the test within the last
month. These scores were then entered into the same database used
to record the initial |anguageﬂ of instruction in each student's math
class.

Thus, the database used for the analysis of data listed each
| of the 96 subjects' initial Iang.uage of instruction, number of years
in the US, SABE math scores (where available) and recent rhath
proficiency scores. The research question could then‘ be answered by
dividing the students according to whether they had received initial
math instruction in Spanish (L1) or English (L2) and analyze the
Comparative proficiency scores of these two groups taking into
acco’unt years in the U.S.‘ and pre-ekisting math ability.

Hypothesis

The main hypothesis of this study is that when pre-existing
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math ability and time in the U.S. are factored in, the mean scores of
the initial Spanish. instruction group will be significantly higher
than the scores of the initial English ‘instructibnvgroup. }The null
hypothesis is that after pré-exiSting ’math ability and time in the
U.S. are facfored in, there will not be a significant differénce in the

mean scores of the two groups.

Chapter Four: Analysis and Results

Type of Analysis

In order to test the hypo‘thesis about the influence that L1
instruction i.n initial math classes has on subsequent L2 academic
achievement two types of analysis were done: a series of mean
comparisons usihg a twov-way analysis of variahce and a multiple
fegressidh to determine the relative influence of several
i'ndependent variables.

To run these analyses, the 96 subjects scores were entered
into a statistical analysis software program called SISTAT. 46
- students were classified under the initial Spanish (L1) language of

instruction group and 50 under the initial English (L2) language of
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instr'UCtion_’gvroUp..

o Mean compaﬁ;so’hs of math‘ p'r‘ofic‘ienicy scoreé of‘} the |
"Span_.is,h (L1) andEngllsh ‘(L2) initial Ianvglvjége 6f instfuctibn gr0ups |
wére condUcted whiCh'.toolig_ into'_consjderatiﬁn’.the twd main fact}o.rs'
affecting ’échilé;/'émen.t“.othé_rhés:}tifne |n the U'ST and pre-existing
- math abiliti“e.s“.‘ :('N)n_ce "me'ans.»we_jre‘calculated, ’th‘e‘v';‘tV\‘}/o_gn"OUps overall :
scﬁoresv were""e\'/aluated‘ for .‘si'gn’if‘icéhce‘ by car_r'ying» .o'ut a 'two-wéy '
analysis qf_' yé_ﬁavnce’. | Then_-, ‘ani analy‘sislcf' Vériance was run while
‘coht"roll-ing fojr '.'yéars in the U._S.‘_. ‘ Finablly',VSABiE ‘mean' scores, where |
aﬂv»ailable, Were_ compared _td_ deter‘mi»ne, if Jther’e"vwas é statistically |
‘significant difference v‘vhich;:may.in'terfe're with the direct
‘» cqrﬁb’"arisoh of mé’th: pro.ficiengy 'r}ev»sl;u"lté.“; In each of»‘tvﬁese caSés, an
,lalphat level of .05'V\l_aS>'l;_JS"_ebdlt6 detefmine“‘s,“igniﬁc;ance.' )

‘T.h,e s_ec:o‘nd» step waé. to ,run“a»m‘ulfipl’e‘: réQreSSionv u'sfn,’g' all of .
these indépehdént variables  to _'détermine, the relative .imp:.’_eli(:'c"o:fll_""l
- use "on, the ‘ld‘ependen,tvariablve,, méthv_prqfiCiency; | |
'Relg.ultS' o |
' As shown in Table 2, the_ ovelr'allimeé»r{l scores of the‘_ two_

~ treatment groups, without acc’oun’vting for time or ‘math abilities, |
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were not found to be significantly different (prob‘ability = .56). _The‘
initial English in’struc;tion group, in fact, had a slightly highér mean
(71.8% to 73.5%). "

This was not sUrprising since these groups include students
who have been in the United States for too short a ﬁme to develop
- the English language skills necessary for successful transfer as
well as students beginning with vastly different math abilities. In
comparing the mean proficiency scores of the groups which were

here the longest (3-4 years) it was found that the initial Spanish
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Table 2

nitial L > of Instruction in Math Classes ' English Math Proficien

Spanish (L1) ' English (L2)
(Percentage Score)

(49) 71.8 o (46) 73.5

probability = .56

English Math Proficiency Means
(Percentage Score)

Years in the U.S. Spanish (L1) English (L2) Total
1-2 (19) 74.8 : (10) 78.4 (29) 76.1
2-3 (24) 68.6 v (11) 75.7 (35) 70.8

3-4 | (6) 74.8 . (25)705 (31) 71.4
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instruction group outscored the initial English instruction groups
74.8% to 70.5% (see Table 3). However, the broad difference in
frequenCies (6 and 25) made it difficult to draw conclusions about
the significance of this difference.

The next step was to determine the impact of pre-existing
math abilities as measured by first year SABE math scores. If the
initial English instruction group were found to possess significantly
greater initial math abilities, then this could account for the
closeness of the overall mean scores. In comparing the 11 initial
Spanish fnstruction students who took the SABE with the 6 initial
English instruction students who took the SABE it was found that
the English group's SABE scores were significantly higher--38.0% to
25.3% on the SABE Math Computation section, 45.5% to 32.5% on the
SABE Math Concepts and Applications, and 44.8% to 28.4% on the
SABE Total Math section (See Table 4). Focusing just on the Total
Math SABE score (since the dependent variable is also an aggregate
score) it was found that a large 16.4% difference in. favor:of the L2

treatment group existed. This indicates that lower pre-existing
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Tabie 4

First Year SABE Math Means and Initial Lanqu f Instruction in Math Clas

Spanish (L1) English (L2)
(Percentile Score)

Math Computations (11) 25.3 ‘ (6) 38.0
probability = .23 |

Math Concepts/Applications (11) 32.5 (6) 45.5
probability = .31

Total Math (11) 28.4 (6) 44.8
probability = .16

Table 5

nt English Math Proficiency Means of nts wh k SABE Math T

Spanish (L1) English (L2)
(Percentage Score)

(11) 57.8 | (6) 64.3

probability = .37




74

math abilities may be evershadOWi-n‘g the positive ef'fevcts of initial
L1 instruetion vonvlong-term 'achievvement.

To examine this possibility more closely, the subsequent math
proficiency scores ot the students whe tOek the SABE were examined |
(see Table 5). Although it,must‘b‘e noted that Math Proficiency
| scores are given as percentage of cerrect responses while the SABE
scores reflect a percentile rank, some tentative conclusions can be
reached by comparing these two scores. As shown in Table 6 the
gap between the initial Total Math SABE and subsequent Math
Profrcnency scores of the two treatment groups were quite |
different. The gap was 29.5 points for the initiaI Spanish
instructien group and 19.5 points for the initial English rinstruction
groups. This -statistic suggests'that_Lt use in initial math classes
was having a greater impact on students long-term academic
achievement than the straight mean comparison indicated.
Unfortunately, the ,sm'all number of subjects who took the SABE
during their first year (17) undermined the significanee of tnis gap.

(probability = .44)
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 Table 6

 Spamish(Lt) English(L2)
. . (Percentile Score)

| SABE Total Math (Percentile) - (11)284 ~ (6)448
Math Proficiency (Percentage) (1) 57.8 S (e)643
Difference 4204 41958

pro'ba'bi-lityv | = 44 |

. Table 7

the United States on Math Proficiency Scores

Variable . Probability

# Semesterof L1 Math 514
SABE Math Total Scores 597

 #Yearsinthe US. f‘ . .700
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To examine this relationship more closely, a multiple
regression was run which measured the relative influence of the
three main independent variables (Initial language of instruction,
years in the U.S. and SABE Math Total) on the dependent variable
(subsequent math proficienéy). In drdér to make this analysis work
the nominal variable "initial language of instruction" had to be
converted into an interval variable. The number of semesters of L1
instruction, ranging from 0 to 5, were entered into a new column in
the SISTAT database. The problem With this new way of looking at
language use is that t‘he L1 classes were genérally offered only for
two semesters at one level. This means that the eleven students
who had more than two semesters of L1 instruction probably were
repeating the same course for one or more semesters. This must be
kept in mind in analyzing the results of the regression. As Table 7
shows, the resUIts showed that while 'norie of the three variables
came close to the level of statistical significance, the "semesters
of L1" variable was ranked first in relative influence among the
three variables. This suggests that L1 initial language use may be

having a beneficial effect on academic achievement.
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Chapter Five: Discussion

Interpretation

- The original hypothesis of this study was that the adolescent
immigrants receiving initial math instruction in Spanish would have
higher English proficiency scores than the adolescent immigrants
receiving initial math instruction in En‘glish when time in the United
States and preexisting math’vabi|ities were factored in. To
adequately test this hypothesis the data set used for analysis would
have needed to include a substantial number of students who both
took the SABE math test during their first year and Ia'ger took the
English math proficiency (this would measure pre-éxisting L1 and
current L2 math abilities). However, the SABE was only offered in
7th th‘rough 9th grade and the math proficiency was taken mostly by
immigrant studénts in 11th and 12th grade. The relaﬁvely recent
practice of compiling data on immigrants (four years) combined with
the fact that L1 classes were oniy begun thrée years ago made it
difficult to find enough subjects in_’each treatment group who took
both achievement tests. As ‘the district's database ‘matures in the
next year or two, a rhore comprehensive analysis would be possible.

Based on the data available at the time of this study, the hypothesis
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must be rejected. No statistically/signifiCant relationship was
found between the initial. USé of L1 math instruction and subsequent
L2 achievement. However, since the trends suggestive fin the results
are cdnsistent with the hypothesis,_ some tentative, though
inconclusive, answers to the research question can be presented.

As discussed in the review of the literature, the successful
transfer of first language math abilities to a second language could
only be accurately measured if three variables were considered: the
language of instruction during a student's ini.tial years i‘n the U.S,,
time in the U.S. receiving comprehensible input in ESL classes and
pre-existing math abilities in L1. The results of this study must be
interpreted with these three elements in mind.

First of all, it must be noted that the L1 math program did not
completely match the theoretical model of a program promoting
academic achievement. According to the model, at least two years
of L1 instruction at the students level of ability were considered
necessary so that math CALP development could continue during the
time needed to bfing English language skills up to a minimally

acceptable level for transfer. But, only 10 of 45 students enrolled
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in L1 instruction continued for more}v‘than .'one yé'ar. »UsLJaI-Iy, 'th'e 'y‘
were moved on to a»}shvelte.red méth class eveh}if they Iécked the
minimal Englis‘h sk}illsf ne,ede"d‘to‘ JfUIIyV comprehenﬂd the-cohtent. In
addition,' the two échoolé offermg L1 i‘hs:tructi,o-‘,r'l. ohly dffered a
basic ‘m‘}ath cIaSS’ eve‘h thoﬁg_h a“ﬁurvhbe.r‘ of studehts were reédy for
Algebra or “other "higher math classes. | Taking ‘th'ese‘ baveats.ihto .
consideration, thve”:_fact that 'I;1 ‘group }ellctuev\_lvlvy‘keptv up with‘ the :L'2
‘group in the overall rﬁean .s’céres» suggeéfs _that_their progress was
impressiv'e‘. | | |
-‘.The»‘s‘tudents‘ in the étudy weré.énrolléd in a combrehensin'
ESL prbgf}amélbngéide .-fheir math/fnStru.ctvior,lv,“ }Howe\'/er, none of the
sfudents studied ha_d'eno_ug,h time to fuIIy develop t’hei:r English
skills. »Collierv (1989}.) hadr‘fvound that adolescentv‘immigfavr‘\'ts., neéded
6 years to reéchgrade Ievél norms. in 'math; while the subjects of
this study all had_le.ss_'thahi#‘ énd in most casés Ievssv than a couple
years of sbhooling, |n the U.S; Eyen .though the depéndent variable
v.used in this s‘tUdy was 'me»asuring'. basic 'corhpe.téncyv and not g'réd,‘e.
level skills, it seerﬁs that»trll“e L1 group may have benefitted from

more time in the U.S.to develop 'the_‘Ethish skills required for the
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initial L1 instruction to transfer over. While the results of the
study did not show statistically significant differences as the
number of years in the U.S. increased, the L2 group's 4.6% mean
score advantage (78.4% to 74.8%) among the 1-2 year students had
changed to a 4.3% mean score deficit (70.5% to 74.8%) among the 3-4
year students. Since the L1 group's scores stayed the same in the 1-
2 year and 3-4 year groups, the long-term benefits of initial L1 are
not evident (though this is inconclusive because of the limited data).
However, the sharp drop in the L2 group's scores from 78.4% to
70.5% indicates there is some evidence that the L2 initial

inetruction may have detrimental ‘Iong-term effects. Future data on
fifth or sixth year immigrants who began U.S. schooling in middle
school would be needed to confirm whether this trend continues as
well as whether the L1 groups mean would rise.

Pre-existing math abilities was a crucial variable because it
had the potential to override any beneficial effects of the L1 math
instruction and time in the United States. Students starting with a
lower level of math abilities would not be expected to outperform

students starting with high math abilities regardless of the mode of
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instruction or the time in the United States. Based on the limited
data availablé'from the students who took the SABE test, the results
suggest that the L1 initial instr_uction group started put at a lower
level (28.3% to 44.8% on the Total SABE math score). Therefore, long
term gains would have to be interpreted in.terms» re[ative to these
‘initial abilities. So, though the L1 groub students who had SABE
scores wés lower than the L2 group"s, the overall gain was greafer |
(+29 to +19). Though the small number of subjects analyzed
precluded any definitive claims to.{siﬂgnificanc‘e, this nonefhele_ssv

" suggests‘that the‘,L‘1 instruct}ion may have helped to closé the Qap
be_tWeen these two ‘groups and that preQexisti»ng ‘math ability may be
bvershadowing the positivé long-term effects of L1 instkuction in
the rest of the data set.

The results of the multiple regression analysis further
indicated fhat the L1 instruction may have been having more of an
influence on the subsequent achievement data than the SABE math
data or the number of years in the Unitéd States. The resulté'of this
‘test, though far from the accepted level of significance required to

make any definite conclusions, showed that the math proﬁciency
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‘scores were mbre closely correlated with the number of ‘semesters
of initial Spanish instruction (.51 prbbability) than either the SABE
Math Total scores (.60 probability) or the number of years in the
United States (.70 probability).

In order to look more closely atvthe question of whether
adolescent immigrant stﬁdents may‘ have been ben.efitti’ng from
initial L1 instruction, an L1 hath clasé was observed and several
students: were interviewed. The class observed for this paper was a
9th and 10th grade primary Ia‘nguage "Math'A"}class at‘Fontana High
School.  The clasé was conducted entirely in Spanish by a fluent
Spanish-speaking teacher. The content of the lesson observed ‘was a
cognitiVer-demanding introduction to graphin'g functions.
Throughout the lesson the students responded openly"and frequently
in Spanish to the teacher's explanation of various problems. It was
evident that thesé Spanish language i.hterchanges enabled most of
the students to grasp the lesson. Ha’d"the teacher»been expl.aining
‘the new material in ‘shelt_ere,d ,or_fre’g'ular Engl'}i‘lsh‘ this complex
material could not have been adequately taughf in one class period.

WIith the main focus on content and not language, the entire class
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period could be utilitized to teach and reinforce the material.

Afterwards, several etudents were seleeted at random and}
asked about the lesson. One student, a non-English speaking 9th
grader explained in Spanish: "...since this is a new concept, if this
class were in English I'onIdn't understand it...". Another similarly
commented that if the class‘ were in English "'...for me it would be : |
very difficult to understand it..Next year | will }be in [shelfered] .
Envglish and | will try to understand. There is only one year'of :
Spanish so | have to take advantage of it..." Thisg last rem-efk also
underscores the inadeq‘uacy of _havin‘g only one »yeer of L1 instruction.
Students who clearly could ben_efit from -prima‘ry Ianguege concep\t ,v
developmlent are forced to take sheltered ‘English or repeat the serhe _
material again. | | | |
Conclusion

Even if the data available for this study does not offer any
clear-cut answer to the question of-ﬁow much influence L1
instruction can have on Iohg-ter,rﬁ achievement, the student's
receiving the instruetio»n are quite adamant in their advoCacy of

primary language content classes. The trends indicated by the data |
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tbgether yyith. these student's cbmmen,ts ‘ma,ke,sv' lt clear that prirﬁary
language instr.UCtibh at thé-vsecondary‘lleve‘l. is 'prdbably just as |
: be‘neficial as it has been éhé‘Wn'.to be at.the‘e‘lémentary level. As
more seco’ndary‘}schools mdve tha_rdé‘ primary' language ins‘t_ruction_ .
more vdafa will become available for fljrthér.analysis}' ‘This daté 5
shoulc_:l be scrutinized as _élcsely és ‘thé dvaté,frvom elementary ‘
programs has beén to try 'vtc detérmine the exad_t n'av’tu}re of th}é’"
relations’h.ip between L1 i'nsfruction andﬁllong’—ter‘rﬁ L2 achievement.
plications for Education |
©If L1 initial content instruction is shown 1o be beneficial o
studeﬁ't‘s» Iong}-term' acédehjic a,‘ch’i,e’vément‘ th,en' i}t would seem 'fhat
more 'emp.hasis" should be pvlacved }in »'s’ecohda‘ryv s.cho‘ols-on content o
acquisitiq'n‘andylless on thé iéngu_age Used .to .teéch.' Just as te_achers
use techndl‘(v)g‘y,'for éxém’ple,‘ asva, tool to ‘as’syiét |n Cdmpkehen,éicjn of |
complex secondary-level conte‘nt,‘f',a"stuvdent's' p‘vrimary Ianguagé
é.hould_ be used to the gvrﬂeateétveX’t‘ént ‘pos"s-i-ble to also facilitate
~ learning. This paper“hés '_sh.o}yv‘n that }th‘i’s is definitely not ha“rrhful,
and probably helpful, to th“_e Iéng,}-term acadehic. achievement of the

’grv'owing number of adolescent immigrants in our secondary schools.



These languages should be considered tools and resources to be
utilized to give these students the maximum possible chance of
succeeding in the cognitively challenging content classes in high

school and beyond.

85



86

References

Adamson, H.D. (1993). Academic competence. New York: Longman.

Boyce, G. (1960). Why do Indians quit school? Indian Education, 344
p. 5. :

Bruher, J. (1975). Language as an instrument of thought. Problems of
language and learning. A. Davies (Ed.). London, England:

Heinemann.

California High School Task Force. (1992). Sggghd to none: A vision

of the new_ California high _school. Sacramento, CA: California
Department of Education. , .

Carrillo, F.M. (1977). The development of a rationale and model

program to prepare teachers for the bilingual-bicultural '
secondar ry_school programs. San Francnsco California: R and E

Research Associates.

Chamot, A. and O'Malley, J.M. (1987) The Cognitive Academic
Language Learning Approach: A bridge to the mainstream.

TESOL Quarterly, 21(2), 227-248.

Collier, V.P. (1987). Age and rate of acquisition of second language
for academic purposes. TESOL anrterly 1(4), 617 641.

Collier, V.P. (1989) How long? A synthesis of research on academic

~achievement in a second language. __&LQ_MI_)L 23(3), 509-
531.

Collier, V.P. (1992). A synthesis of studies examining long-term
language minority student data on academic achievement.
Bilingual Research Review, 16(1&2), 187-212.

Crandall, J. and Tucker, R. (April, 1989). Content-based language

instruction in second and foreign languages. Paper presented at
the Regional Seminar of Language and Teaching Methods for the
Nineties of the Regional Language Center, Singapore.




87

Crawford, J. (1992). Hol r tonque: Bilingualism and the politics

of bilingual education. Reading, MA: Addison-Wesley.

Cumming, A. and Rebuffot, J. (1989). Reading and summarizing

llenging texts in first _langua Paper Presented

at the 1989 meeting of the Amencan Educatlonal Research
Association, San Fransisco.

Cummins, J.(1979). Linguistic interdependence and the educational

development of bilingual children.. ewew of Educational
Research. 49(2), 222-251. v

Cummins, J. (1980). The entry and exit fallacy in blllngual education.
NABE Journal, 4(3), 25-57.

Cummins, J. (1981a). Age on arrivall and immigrant secend language

learning in Canada: A reassessment Applied Linguistics, 2, 132
149.

Cummins, J. (1981b). The role of primary language development in
promoting educational success for language minority students.
In California State Department of Education, Schooling and
lan minority st . In California State University,
Evaluation, Dlssemmatlon and Assessment Center.

Dolson, D. (1985). Bilingualism and scholastlc performance: The
literature revisited. NABE Journal, 10(1) 1-34.

Donaldson, M. (1978). thlg‘ren's mind. Glasgow: Collins

Dubin, F., Eskey, D. & Grabe, W. (1986). Teaching second lanquage
egdmg for ggagemtc QUI’QQSG Reading, MA Addison- Wesley.

Fathman AK., Qumn M.E. & Kessler C. (1992). Teaching science to
English Iearners grades 4-8. Washington, D.C.: National
Clearinghouse for Bilingual Education.




88

Friedlander, M. (1991). The Newcomer Program: Helping

immigrant students suceed in U.S. schools. Washington, D. C

National Clearinghouse for Bilingual Education.

Goldmah, S.R., Reyes, M. and Varnhagen, C.K. (1984). Undersanding
fables in first and second languages. NABE Journal, 8(2),
35-66.

Hakuta, K.(1986). Mirror of language: The debate on bilingualism.
New York: Basic Books.

Hakuta, K. and Gould, L.J. (1987). Synthesis of research on bilingual
education. Educational Leadershig, 44(6), 38-45.

Hakuta, K. (1990). Language and cognition in bilingual children.
In' A. Padilla (Ed.), Bilingual Education (47-59).

Halcon, J. (1983). A structural profile of basic Title VII (Spanish-
English) bilingual bicultural education programs. NABE
JOURNAL, 7(3), 55-74

Kessler, C. and Quinn, M.E. (1980). Bilingualism and science problem-
solving ability. Bilingual Education Paper Series 4(1). Los
Angeles, CA: National Dissemination and Assessment Center,
California State University, Los Angeles.

Kessler, C., Quinn, M.E. and Hayes, C. (1985). Processing mathematics
in_a second lanqguage: Problems for LEP children. Delaware

Symposium VIl on Language Studies. University of Delaware,
Newark Delaware. October 24-26, 1985.

Krashen,S. and Biber, D. (1988). On course: Bilingual education's

success in California. Sacramento: California Association of
Bilingual Education.

Lennenberg, E.H. (1967). Biological foundations of language. New
York: Wiley.




89

Lessow Hurley, J. (1990). The foundatlons of dual Ianguage
instruction. New York: Longman ‘

Lovett, CJ. (1980). Bilingual education: What role for mathematics

teaching? Arithmetic Teacher, April, 14-17

Lucas, T., Henze, R. & Donato, R‘ '(1990) Prometmg the success of
latino language-minority students: An exploratory study of six

hlgh schools. _alaﬁ__d.ugemnw 60, 315-40.

Melendez WA (1980) The effect of the Ianquaqe of mstruc’uon on

secondary schools. Dissertation. Stockton, CA: Umversﬂy of
Pacific.

Mestre, J. (1981). Predicting academic achievement among bilingual -

- hispanic college technical students Educational and
MMMSW_MQMGML , 1255-1263. -

Mestre, J.P. and Gerace, W.J. (1986). A stUdy'of the algebrvav o
acquisition of Hispanic and Anglo ninth graders: Research
findings relevant to teacher training and classroom practlce

NABE Journal, 10(2) 137-168.

Minnicucci, C. and Olsen, L. (1992). Progrems for secondary Ilmlted ‘
english proficient students: A California study. Washmgton '

D.C.:National Clearlnghouse for Bilingual Education.

Morris, J. (1972). Barners to successful reading for second language
students at the secondary level. In B. Spolsky (Ed.), The
Language Education of Minority Children. Unlvers:ty of New
Mexico.

Myers, D.E. and Milne, A.M. (1988) Effects of home Ianguage and
prlmary language on mathematics achievement. In Linguistic _
and Cultural Influences on Learning Mathematics., Cocking, R:
and Mestre, J. (Eds.). Hillsdale, NJ: Lawrence_ErIbaum '
Associates. : - SRR




90

Olson, D. (1977). From utterance to text: The bias of language in

speech and writing. Harvard Educational Review. 47(3).
257-281.

Ovando, C.J. and Collier, V.P. (1985). Bilingual and ESL classrooms:
Teaching in_multicultural contexts. McGraw-Hill Book Co.

Ramirez, J.D. (1992). Executive Summary of Volumes | and Il of the
Final report on the longitudinal study of structured English
immersion strateqy, early-exit and late-exit transitional

ilin | ion programs for langu minority students.
Washington, D.C.: U.S. Department of Education.

Ramsey, C.A. & Wright, E.N. (1974). Age and second language learning.
Journal of Social Psychology, 94, 115-121.

Royer, J.M. and Carlo, M.S. (1991). Transfer of comprehension skills

from native to second language. Journal of Reading, 34:6,
450-455.

Saville-Troike, M. (1973). Bilingual children: A resource document,
Arlington, Virginia: Center for Applied Linguistics, 14-42.

Saville-Troike, M. (1984). What really matters in second language |

learning for academic achievement? TESOL Quarterly ,
18 (2), 199-219.

Skutnabb-Kangass, T. and Toukomaa, P. (1976) Teaching migrant
children's mother tongue and learning the lanquage of the host
country in the context of the socio-cultural situation of the

migrant family. Helsinki: The Flnnish National Commission for
UNESCO.

Smith, A.M. (1964). New Mexico Indians today: A report prepared as

part of the New Mexico state resources development plan.
Santa Fe.




91

Snow, C.E. (1990). Rational for native language research: Evidénce
from research. In J. Padilla (ed.), Bilingual Education

Snow, E.S. & Hoefnagel-Hohle, M. (1978). The critical period for
language acquisition: evidence from second language learning.

Child Development. 49, 1114-1128.

Sosa, A. S. (1990, February). Bilingual education: Heading into the

1990's:The U.S. perspective. Paper presented at the annual
meeting of the Canada-United States Chapter of World Council

for Curriculum and Instruction, San Antonio, TX.

Spanos, G. and Crandall, J. (1990). Language and problem solving:
Some examples from math and science. In J. Padilla (ed.),

Bilingual Education,

Tikunoff, W.J., Ward, B.A., van Broekhuizen, D., Romero, M., Castaneda
L.V., Lucas, T. & Katz, A. (1991) A descriptive study of
significant features of exemplary special alternative

instructional programs. (Contract No. T288001001). Los

Alamitos, CA: The Southwest Regional Educational Laboratory.

H

Tikunoff, W.J. and Vasquez-Faria, J.A. (1982). Successful instruction
for bilingual schooling. Peabody Journal of Education, 234-265.

Tireman, L.S. (1948) Teaching Spanish-speaking children.
Alberquerque: The University of New Mexico Press

Townsend, |.D. (1961) The reading achievement of eleventh and
twelfth grade indian students and a survev of curricular
changes indicated for the improved teaching of reading in the

public high schools of New Mexico. Dissertation. Santa Fe: The

University of New Mexico.

Troike, R.C.(1978). Research evidence for the effectiveness of
bilingual education, Bilingual education paper_series, 2(5).
Los Angeles: National Dissemination and Assessment Center,
California State University.




~ Willig, A. (1985). A m‘etaanalysis of selected studies on the

effectiveness of bilingual education. nggw of Educational
Research, 55, 269-317.

92



	Primary language use in secondary content classes and academic achievement: A study of adolescent immigrant math students
	Recommended Citation


