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ABSTRACT

This meta-analysis provides a snapshot of the major bilingual education me-
ta-analyses, and reports the findings of an innovative approach to consider-
ing both program and research quality in quantitative bilingual education
reviews. First, a review of meta-analyses in the literature is provided, showing
that bilingual education meta-analyses conducted independently and exam-
ining different studies have consistently reached similar conclusions. Second,
primary studies drawn from the pool of previous reviews are reanalyzed, with
attention to both program quality (strong, light, weak and undefined bilin-
gual education programs) and research quality, and effect sizes calculated.
The findings reveal that considering both program quality and research qual-
ity in evaluating outcomes of bilingual education programs renders a very
different outcome than considering research quality alone. Specifically, when
both program quality and research quality were considered, there was a high-
er effect size than when only research quality was considered, with nearly
double the magnitude found for the former. In this study, the inclusion of .
program quality factors resulted in an effect size of d = .41 vs. an effect size of :
d = .26 when only research quality was factored into calculations.
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Numerous reviews of the research literature have confirmed the cong
sion that bilingual education works. Recent reviews include those cond
ed by Rolstad, Mahoney, and Glass (2005) and Slavin and Cheung (2
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Until recently, most reviews of bilingual education research have been
described as “narrative” or “vote-counting.” Scholars collect a body of stud-
ies, decide which ones are worthy of inclusion, and characterize each study
as favoring either bilingual or all-English programs. In narrative reviews,
each study—regardless of how big a difference it finds in educational out-
comes, how many subjects are involved, or how rigorous its research meth-
ods—gets one vote. Then the votes are counted for each approach and a
winner declared. ,

Several reviews of this kind have concluded that bilingual education is
more effective than all-English programs in helping children to.acquire
English and to progress academically (Zappert and Cruz, 1977; Troike,
1978: Cummins, 1983; Krashen, 1996). On the other hand, Baker and de
Kanter (1981) concluded there was no advantage (but also no harm) to
bilingual education. Alone among narrative reviews, Rossell and Baker
(1996) counted more studies favoring all-English programs, although they
also reported only small differences between treatments and acknowledged
the existence of high-quality bilingual programs. Rossell and Baker (1996)
has been systematically refuted in the literature for both issues with meth-
odological rigor and findings (e.g., Greene, 1998 and 1999).

Meta-analysis, by contrast, allows reviewers to take a more comprehen-
sive approach. Using powerful statistical techniques, it can control for
numerous variables in each study, including sample size, program model,
student and teacher characteristics, research design, outcome measures,
duration of study, year of publication, type of publication (e.g., dissertation,
peerreviewed journal), and so forth. These techniques can also minimize
subjectivity, sometimes called “reviewer bias,” in characterizing outcomes
or in deciding which studies to exclude or include.

Perhaps most important, meta-analysis gives reviewers the opportunity
to measure ¢ffect size—how big an advantage one educational treatment
demonstrates over another—expressed as a single number. A grand total
or overall effect size can be then calculated for the studies under review,
taking into account the degree of positive or negative effect sizes calculated
for each primary study.

Other advantages of effect sizes include the fact thatitisa standardized
index that can be compared across studies. The effect size is a consistent
index that cuts across different tests and background factors that can be
used to inform practice and policy. Thus meta-analysis makes it possible to
reach general conclusions about the relative effectiveness of one pedagogi-
cal approach versus another. It has been suggested that an effect size of .20
represents a small impact of a treatment, while .50 represents a modest
impact and .80 represents a large impact (Cohen, 1977). This has been
interpreted to roughly equal two, five, and eight months’ advantage for
bilingual education programs (Cummins, 2000). According to another
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source; the National Institute of Education’s Joint Dissemination Review
Panel (Tallnmdge, 1977), for the field of education, .33 sd = educationally
significant, and in some cases, .25 sd = educationally significant. There are
also fail-safe calculations that can be done to see how many studies with
negative outcomes would need to be located in order to render the average
positive effect size null.

Reviewing the Reviews

This section is a “meta-meta-analysis,” a summary of the findings of pub-
lished meta-analyses of programs for English language learners (ELLs).
The intent herein is to determine how much confidence should be placed
in these reviews and what overall conclusions we should draw from them.

Eight major reviews (seven meta-analyses and one narrative review by
Demmert and Towner, 2003) have compared the two broad program types
of bilingual and all-English programs. Despite slightly different criteria for
including studies and different dates of publication, the average effect sizes
across the majority of these reviews are remarkably similar, with students
in bilingual education showing consistently positive outcomes when com-
pared to those in all-English classrooms as follows.?

Review N Dates Mean ES
Willig (1985) 23 1971-1980 0.33
Greene (1997) 11 1972-1991 0.18
McField (2002) 10 1968-1985 0.28
Rolstad ¢t al. (2005) 17 1985 0.23
Slavin & Cheung (2005) 17 1971- 0.33
Demmert and Towner (2003) 2 1982-1988 1.12
Okada et al. (1982) 168 1965-1980 0.13-0.24
Oh (1987) 54 19841987 1.21

Note: N = number of studies included in meta-analysis
ES = effect size

Some caveats are in order. With the exception of Demmert and Town-
er (2003), all of these reviews examined studies conducted in the United
States only and lasting for about one academic year or about nine to ten
months. Demmert and Towner (2003) included primary studies that ex-
amined bilingual education programs in Australia (Murtagh, 1982), and
arctic Canada (Wright, Taylor, and Macarthur, 2000), although the latter
could not be included in the set of studies for which effect sizes were calcu-
lated due to study limitations. However, one year may not be enough time
for bilingual programs to show their positive effects. Additionally, in most
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studies reviewed in the meta-analyses, comparison students and experimen-
tal (bilingual) students were ELLs. But in some studies that were included,
comparison students were fluent speakers of English, making for a more
stringent comparison in reports of student outcomes.

That said, the findings of the seven meta-analyses and one review were
all consistently positive, ranging from .18 to 1.21. Noteworthy is the fact
that the findings of the five meta-analyses that included effect sizes for all
primary studies included in the review (listed chronologically, Willig, 1985;
Greene, 1997; McField, 2002; Rolstad et al. 2005; Slavin & Cheung, 2005)
have been consistently positive, with a mean effect size of .26 and a range of
.18 to .33. (Note: Okada et al. 1982 and Oh, 1987 could not be included in
the mean effect size calculation due to study limitations. See below.) Effect
sizes were calculated for studies found in Demmert and Towner (2003), the
one non-meta-analytic review included herein, and ranged from .84—1.17,
with a mean of 1.12.

In all studies included in these meta-analyses, students in bilingual ed-
ucation programs were compared with students in all-English programs.
Two of the meta-analyses (Willig, 1985, and Greene, 1999) were re-analyses
of vote-counting reviews (Baker and de Kanter, 1981; Rossell and Baker,
1996). Three others (McField, 2002; Rolstad, Mahoney, and Glass, 2005;
Slavin and Cheung, 2005) used their own criteria in selecting a group of
studies for review.

In addition to the foregoing meta-analyses, Demmert and Towner (2003)
is also included in this review. Although Demmert and Towner (2003) was
not a meta-analysis per se, this valuable review examined studies of bilin-
gual Native American language programs and helped to expand the review
of bilingual programs for this culturally and linguistically diverse student
population. Another meta-analysis, Okada et. al (1982) was also reviewed,
but no primary studies from this review could be included in the next sec-
tion due to the fact that no breakdown of the individual primary studies was
included. Similarly, no primary studies from Oh (1987) were included in
the present meta-analysis due to the fact that the bulk of the tests used in
the primary studies used measures that could not be confirmed for norm-
ing and other factors related to reliability and validity. Thus, no primary
studies from Oh (1987) were included in the present meta-analysis.

There are, of course, wide variations among bilingual programs, rang-
ing from dual language to early-exit, to late-exit to concurrent translation
options. There are also wide variations among programs labeled English-
only, some allowing a small amount of help in the primary language, some
simply “submersing” children in the mainstream, and some going to great
lengths to make sure English input is comprehensible for ELLs. Many such
variations were considered and included in this review, so long as studies
made comparisons between bilingual and all-English programs.
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It could be argued, of course, that the similar mean effect sizes across
the different meta-analyses is due to the fact that the meta-analyses “fea-
tured many of the same studies and were simply redundant. To determine
whether this was the case, studies reviewed in more than one meta-analysis
were examined (Table 1). Most comparisons were tests of reading com-
prehension in English, although a small number of studies of other mea-
sures of English proficiency was also used (e.g., oral measures were used
in Skoczylas, 1972; and in Murtagh, 1982). Further, comparisons in which
fluent English speakers served as comparison students were excluded. This
method not only allowed us to determine overlap, but also served as a way
of measuring reliability, that is, to see whether different researchers came
up with similar results.

Table 1 shows that, while there is some overlap, it is clear that all investi-
gators did not examine the same body of primary research studies. The vast
majority of studies appeared in only one or two of the five meta-analyses. So
there was broad support for results favoring bilingual education.

On the other hand, when studies did appear in more than one review,
there was substantial agreement about their effect size, even though effect

3

i

sizes can be calculated in different ways that can produce different results..

The only serious disagreement involved the effect size calculated for Sal-

date et al. (1985), but in all three meta-analyses the effect size was positive. '-”'J' ;

What Kind of Bilingual Program?

In the meta-meta-analysis above, a deliberate attempt was made to look _
at the big picture to see whether there was general agreement among stud-. ,

ies. Individual meta-analyses have focused on different aspects in conducts g

ing reviews of bilingual education. £ 5]

ing that studies using random assignment of subjects to experimental and .

Willig (1985) analyzed a number of methodological variables, report- ; :

comparison groups resulted in higher effect sizes favoring bilingual educas 8

tion. Greene (1997) reported a similar pattern. Willig also found that whei

-

comparison groups contained elements of bilingual education, such as sigs 28

nificant use of the native language, the advantage for the bilingual program ™

was weaker. When comparison groups contained students who had exited .

ﬂ, E

the bilingual. program, the effect size in favor of bilingual education was.
considerably lower (d = —.08, versus d = .38). Willig concluded that positive
effects for b111ngual education were apparent only when methodological
weaknesses in the studies were controlled. In other words, the tighter the 3
research design, the stronger the effects for bilingual education. S
Others have investigated the impact of the kind of bilingual program i
used. McField (2002) concluded that programs designed along prmc1p1es 2

TABLE 1 Comparison of Studies of Reading Comprehension included in Previous Meta-Analyses?

Rolstad
et al.

Rossell

& Kuder

Demmert
& Towner

Slavin &

The Consistent Ot

Willig Greene McField

Cheung

{2005)

(2003) (2005)

(2002)

(1985) .

(2005)

=

(1997)

Alvares ( 1975)
Huzar ( 19'78)

082 .
088~

0,01
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Rossell Rolstad

Demmert
& Towner
(2003)

Slavin &
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(2005)

etal.

& Kuder
{2005)

Greene McField
(1997) {2002)

Willig
(1985)

Cheung
(2005)

-05
0.16
0.52
0.25
0.45

-0.23

Alvarez (1975)
Huzar (1973)
Plante (1976)

31, .01

0.18
0.52
0.12

0.31
0.5

0.01

Ramirez et al. (1991)

0.45

Campeau et al. (1975) Corpus Christi

Maldonado (1994)*

0.12
0.45

1.66
0.49
0.89
0.26

Campeau et al. (1975) Alice
Saldate et al. (1985)
Morgan (1971}

Carter & C

1.47 1.47

0.27

0.42
0.26

hatfield (1986)

Doebler & Mardis (1980)

Covey (1973)

0.15
0.66

0.15
0.72

0.74

0.74

0.74

.10, -18

Medrano (1986, 1988)

Kaufman (1968)

0.2

0.31 0.2 49, .11

0.23

Rothfarb, Ariza, Urrutia (1987)

Danoff et al. (1977)

0.12

-0.12

0.01

(continued)
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-0.06

-.35
-.25
0.7

-21, .08, -28

N/R*
N/R
N/R
N/R

—u.oa

-0.44

0.82,0.98

0.68

-0.33
-0.05

Texas Education Agency (1988)

Powers (1978)
Rossell (1990)
Bacon et al. (1982)
Cohen (1975)
Cottrell (1971)5
Franks (1988)°
Murtagh (1982)

* N/R: Study included but no effect size reported
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hypothesized to underlie ideal bilingual programs (e.g., Krashen, 1996)
were more effective. But very few such ‘comparisons were possible (only
one “strong” program and four “weak” programs could be analyzed in
this way). Rolstad, Mahoney, and Glass (2005) present evidence suggesting
that late-exit or developmental bilingual programs are more effective than
early-exit or transitional programs. Demmert and Towner (2003) reviewed
the research base on studies that examined the effects of culturally based
education (CBE) on academic outcomes among Native American students.
Their review included studies that combined culturally based education
along with primary language instruction (i.e., bilingual education). While
the small base of available qualitative studies were found to show support
for CBE, they concluded that “the availability of quantitative research lit-
erature on CBE programs for Native American children is severely limited.”

The present review and analysis expands on McField’s (2002) meta-anal-
ysis that focused on program quality. As in McField (2002), unlike previous
meta-analyses in the field that categorized all bilingual education studies
into one big pool, the differential impact of bilingual education programs
of varying program quality (strong, light, weak and undefined) was also
examined. In addition a grand mean effect size or average overall impact
of bilingual education across all program quality levels was computed for
comparison. This way, the average effect size for bilingual education pro-
grams that were of acceptable research quality only, could be compared
with the average effect size for bilingual education programs that were of
acceptable research quality by program quality level (strong, light, weak
and undefined).

HYPOTHESES

The following hypotheses were formulated to test the interaction of con-
sidering both program quality and research quality in quantitative reviews
of bilingual education. (Note: No meta-analysis in the field has considered
both program quality and research quality other than McField, 2002.)

1. For studies of both acceptable and unacceptable research quality,
the better the bilingual education program (strong, light, or weak
bilingual education programs), the better the students’ outcomes
{reported in effect sizes).

2. For studies of both acceptable and unacceptable research quality,
students in undefined bilingual education programs will demon-
strate weak effect sizes relative to students in strong, light, and weak
bilingual education programs.
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3. The better the research quality (research design, control for bias,
etc.) and program quality, the higher the effect size.
METHODOLOGY
Studies were selected from the previous major qualitative and quantitative

reviews of bilingual education. In order to address the file-drawer bias issue
(Wolf, 1986), unpublished studies (e.g., dissertations) were also included

(see Table 2). Studies were reviewed and categorized for program quality as

strong, light, weak, and undefined bilingual education programs as follows,
According to Krashen (1996), there are three components of a strong bilin-
gual education program: 1. Comprehensible input in English, typically in
the form of ESL instruction (CI-ESL) at beginning levels; and comprehen-
sible input in English in subject matter areas, typically sheltered instruction
(CI-SM), at intermediate levels; 2. Literacy development or reading instruc-
tion in the L1. (L1-LIT); and 3. Subject matter teaching in the L1 (L1-SM).
A study was categorized as a strong bilingual education program if it had all
three components; light if it had two components, 1 & 2 or 1 & 3; and weak
if it had one component, 2 or 3. A study was considered undefined if there
was not enough information to determine the program quality.
Concerning research quality, studies were categorized as sound or ac-
ceptable if they met the following criteria. Similar criteria have been used
in previous meta-analyses conducted by Francis, Lesaux, & August (2006),
Greene (1998), Slavin & Cheung (2005), and Rossell and Baker (1996).

Five Characteristics of Acceptable Studies
(Rossell & Baker, 1996, pp. 13-14)

1. They were true experiments in which students were randomly as-
signed to treatment and control groups;

2. They had non-random assignment that either matched students
in the treatment and comparison groups on factors that influence
achievement, or statistically controlled for them;

3. They included a comparison group of LEP students of the same
ethnicity and similar language background;

4. Outcome measures were in English using normal curve equiva-
lents (NCEs), raw scores, scale scores, or percentiles, but not grade
equivalents;

5. There were no additional educational treatments, or the studies
controlled for additional treatments if they existed.

Two additional criteria were used from Greene’s (1998) meta-analysis:
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6. Studies needed to have adequate control groups, with the experi-
mental group receiving some primary language (L1) instruction,
and the control group receiving “English-only” instruction.

7. Sufficient control (random assignment, statistical control for differ-
ences) was utilized for initial differences such as initial test scores or
different IQs between the bilingual program and control group.

Studies were categorized as flawed or unacceptable if they did not meet
the above criteria. After careful review, the set of primary studies were cat-
egorized as follows: o

* 11/23 strong bilingual program cohorts; 4/23 light bilingual pro-
gram cohorts; and 5/23 weak bilingual program cohorts; and 3/23
undefined bilingual program cohorts. '

¢ Concerning research quality, 5/15 studies were methodologically
sound, while 10/15 studies were methodologically flawed.

-Next, effect sizes were calculated and compared for each program qual-
ity category & for each research quality category (see Table 3). Several dif-
ferent statistics were used to calculate effect sizes in previous meta-analyses,
ranging from Glass’ d, Cohen’s d, Glass’ g, Hedges’ original g, and Hedges’
adjusted g, among others (Hedges & Olkin, 1985; Kim & Grissom, 2005;
and Wolf, 1986). For the present review, all effect sizes were calculated for
Hedges’ original g. Hedges’ original g was used as the default estimator of
effect size for several reasons. The first reason is that it uses sample means
and a pooled variance, given that we used sample not population data. Sec-
ondly, the strengths and weaknesses of Hedge’s original g are known to
most. Finally, Hedges’ original g is very transparent, in that it is easy to
follow transformations of Hedges’ original g from one metric to another.
For example, Rosenthal (1991) re-presents his 1986 formula for converting
Hedge's original g to Cohen’s d transformation: g = (N/df)'2,

Effect size measures were also transformed into Cohen’s d (Cohen, 1977;
Kim and Grissom, 2005; Wolf, 1986). Hedges (1982) demonstrated that d is
a slightly biased estimator of effect size, but both Hedges (1982) and Rosen-
thal and Rubin (1982) provided a method to make the effect size more ac-
curate. Wolf (1986) reports that Rosenthal and Rubin’s (1982) formula for
a weighted average d = Iwd/Iw where w= 2N/8 + d?, and states that this
estimator works well as long as the sample sizes are greater than 10 and the
effect size is not greater than 1.5. In the present review the unbiased estima-
tor of Rosenthal and Rubin (1982) was used after transforming the study
Hedges’ g into Cohen’s d using the transformation provided by Rosenthal
(1991) in an attempt to approximate an unbiased estimator and to also
compile a summary effect size for each category (e.g., all strong bilingual
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program studies or all acceptable research quality studies) by taking into
consideration their different sample sizes and effect sizes.

Fixed and random effects models were used to guide effect size calcula-
tions as follows. For the sets of studies found to be strong, light, weak and
undefined in terms of bilingual program quality, summary effect sizes were
calculated using a fixed effects model. For a grand average effect size for
all studies included in the present review, including those of varying pro-
gram quality, a random effects model was used. The assumption that studies
of different program quality categories would exhibit different effect sizes
necessitates the use of a fixed effects model within each program quality
category, whereas in contrast, by definition, a random effects model would
be used for calculating an overall grand mean across all studies.

FINDINGS

The effect sizes calculated along research quality and program quality were
examined for patterns within and across each program quality type. The
findings for each category, and results of hypotheses tested, were as follows.

11 Strong Bilingual Program Cohorts d= .56
3 Methodologically Sound d= .41
8 Methodologically Flawed d= .58

4 Light Bilingual Program Cohorts d =-.02
4 Methodologically Flawed d=-.02

5 Weak Bilingual Program Cohorts d= .24
4 Methodologically Sound d= .19
1 Methodologically Flawed d= .30

3 Undefined Bilingual Program Cohorts d= .54
3 Methodologically Flawed d= .54

Grand Weighted Effect Size for Srong, Light, Weak
and Undefined Program Cohorts
23 cohorts d= .44

Hypothesis 1: For studies of both acceptable and unacceptable re-
search quality, the better the bilingual education program (strong,
light, or weak bilingual education programs), the better the students’
outcomes (reported in effect sizes).

Finding 1: For acceptable studies only, studies with strong program
quality had higher effect sizes than studies with weak programs. None
of the light and undefined studies were of acceptable research quality;
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thus the average combined effect size for these categories could not
be calculated. For combined effect size computations for both accept-
able and unacceptable research quality, strong bilingual education
programs had the highest effect sizes, followed by undefined, weak,

and light studies. However, it must be noted again that for light and .

undefined studies, none were of acceptable research quality; thus the
combined effect size computations for both acceptable and unaccept-
able strong and weak bilingual education programs were compared to
effect sizes of only unacceptable light and undefined bilingual educa-
tion programs.

Hypothesis 2: For studies of both acceptable and unacceptable re-
search quality, students in undefined bilingual education programs
will demonstrate weak effect sizes relative to students in strong, light,
and weak bilingual education programs.

Finding 2: All of the studies in this category were unacceptable. Thus
effect sizes for acceptable undefined studies only could not be calcu-
lated. When unacceptable undefined studies were compared to un-
acceptable strong, light, weak, and undefined programs, the mean
effect size for unacceptable undefined bilingual education programs
was higher than the mean effect size for unacceptable light and weak
bilingual education programs, but slightly lower than for unaccept-
able strong bilingual education programs. Comparisons between
acceptable undefined bilingual education studies and acceptable
strong, light and weak programs could not be made, since there were
no acceptable undefined bilingual education program studies.

Hypothesis 3: The tighter the research quality (research design, con-
trol for bias, etc.) and program quality, the higher the effect size.

Finding 3: The mean effect size for studies of acceptable research
quality and strong program quality was higher than the mean effect
size of studies of acceptable research quality and weak program qual-
ity. Specifically, for methodologically sound studies only, the average
effect sizes by varying program quality were as follows:

Strong Bilingual Program 41

Light n/a
‘Weak .19
Undefined n/a

This is a key suggestive finding, although the pattern of higher effect sizes:
for studies of higher program quality could not be fully tested due to the lack
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of acceptable studies found in the light and undefined program categories.
There is some evidence to suggest that there may exist a different pattern of
effect sizes by program quality and research quality, compared to the pattern
of effect sizes based only on research quality. This finding reveals an impor-
tant distinction from previous meta-analyses in the field. The weighted aver-
age effect sizes along the categories of acceptable and unacceptable research
quality only (with different studies of mixed program quality) revealed that
the set of studies with flawed (unacceptable) design had a higher effect size
than the set of studies with sound (acceptable) design. In this study, the dif-
ference was nearly double for unacceptable designs (d = .48) over those with
acceptable research designs (d = .26). Within the category of acceptable stud-
ies only, the effect size for strong bilingual education programs (d = .41) was
nearly double the effect size for weak bilingual education programs (d = .19).
Acceptable studies with light and undefined program quality could not be
computed since there were no studies in these categories in the present re-
view. It is of particular importance and interest to note that considering both
the quality of the bilingual education program as well as the quality of the
research design to conduct the calculations revealed an effect size of much
greater magnitude (d =.41) than if only the research design quality was con-
sidered (d = .26). Moreover, using the more comprehensive approach would
allow for the effects of bilingual education program components to be ex-
amined more thoroughly and systematically. The comparison of the pattern
of effect sizes yielded by the two sets of analyses reveals that, while adequate
research design is an important factor to consider, it is also critically impor-
tant to consider program quality when considering the degree of impact of
bilingual education programs, so that the impact of the quality or type of
bilingual education programs can be measured accurately.

Methodologically Sound Studies:
(7 Cohorts from 5 studies = 3 strong bilingual program, 2 weak) d=.26

Methodologically Flawed Studies:
(16 Cohorts from 10 studies = 5 strong, 1 weak, and 4 undefined) d=.48

It is important to note that all previous meta-analyses have examined
studies that met established criteria for research quality only (with the ex-
ception of Rolstad et al. 2005, which calculated effect sizes for both accept-
able and unacceptable studies together) not research quality and program
quality together.

Fail-Safe N Calculations

Fail-Safe N calculations were conducted in order to determine how many
studies of negative outcomes for bilingual education would have to be located
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in order to render the findings of this review insignificant. 989 studies would
be needed in order to bring the grand mean effect size for all studies of
varying program and research quality, or an average d = .44 down to d =.01.
The .01 was used as a benchmark with the premise that a bilingual program
that produces equal or better effect sizes is effective, since both the primary
language and English are used to facilitate the development of English, with
outcomes similar to control group students. As an additional point of refer-
ence, 78 studies of small or negative outcomes would be needed in order to
bring the average d = .44 found in this review down to d =.10.

Comparison with Previous Reviews of Bilingual
Education

On the whole, bilingual education has been found to have positive
outcomes, when compared to English-Only programs, with effects rang-
ing from extremely weak to strong: (narrative or vote count reviews, listed
chronologically—see Zappert and Cruz, 19'77; Troike, 1978; Krashen, 1996
on Baker & de Kanter, 1983; Cziko, 1991; Lam, 1992; Krashen, 1996 on
Rossell & Baker, 1996; Demmert & Towner, 2003; meta-analyses, also listed
chronologically—see Okada et al. 1982; Willig, 1985; Oh, 1987; Greene,
1998; McField, 2002; Rolstad et al. 2005; Rossell & Kuder, 2005; Slavin &
Cheung, 2005; Francis, Lesaux & August, 2006; McField, 2007).

According to Cohen’s (1977) standard, the average effect size for bilin-
gual education programs is moderate (between small and large, according
to Cohen, 1977). According to Tallmadge (1977), the average effect size
for bilingual education programs is educationally significant. In any case,
the effect of bilingual education programs is positive, with about a four-
month advantage (d =.41) over all-English programs for strong bilingual
programs of acceptable research design.

CONCLUSIONS

Several conclusions can be drawn from the present meta-analysis. First, a
review of program quality (consideration of both the definition and imple-
mentation of bilingual education programs) is equally important as is a
discussion of research quality. In the present review, for studies with ac-
ceptable research designs, the average effect sizes followed the expected
pattern of strong bilingual education programs showing greater efficacy
(d = .41) than weak bilingual education programs (d=.19). Light pro-

grams could not be tested due to the lack of studies in this category of*
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did not bear out the expected outcomes, since flawed bilingual education
studies yielded higher effect sizes (d = .48) than sound bilingual education
studies (d =.26). It is of particular importance -and interest to note that
considering both the quality of the bilingual education program as well as
the quality of the research design to conduct the calculations revealed an
effect size of much greater magnitude (d =.41) than if only the research
design quality was considered (d = .26).

Second, meta-analysis allows for a clearer summary of the field when com-
pared to narrative reviews or vote counts, especially when a sizable number
of primary studies are involved. Given that effect sizes have gained greater
popularity in high quality quantitative research studies, the field of programs
for ELLs needs to continue documenting, analyzing and reviewing programs
using meta-analysis. The need in the field for such a consistent quantitative
methodology does not preclude the need to describe and document pro-
grams and effective components therein using qualitative methods.

Third, on the whole, the findings of this review are consistent with the
findings of previous major reviews, including all major quantitative reviews
conducted to date, in that positive outcomes were found for bilingual educa-
tion. The strikingly similar results from different meta-analyses provide clear
support for bilingual education as a means of helping children succeed aca-
demically in English, and as a means for acquiring English much more rapid-
ly than using all-English methods and programs. The results also cast strong
doubt on claims that all-English approaches are superior and should be man-
dated by law, as has been done in California, Arizona, and Massachusetts.

There is no doubt that, when it comes to English acquisition, native-
language instruction is part of the solution, not part of the problem. As
research continues to yield information about the factors that predict suc-
cessful programs for ELLs, it is likely that we will see larger effect sizes for
bilingual education in the future.

IMPLICATIONS

1. Meta-analysis should be utilized to periodically review the field of
bilingual education.

2. Clear bilingual program descriptions need to be included both in
the original studies and reviews, to facilitate analysis and use in meta-
analytic reviews. Studies with unclear descriptions of instruction and
program features are not acceptable as they do little to illuminate
the field.

3. Bilingual education continues to demonstrate strength in providing
English language development for ELLs. There is no need for strict
restrictions in the implementation of these programs. Popular ideol-
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ogy often overshadows the efficacy and power of bilingual education
programs, but the present review is one among many that suggests
that popular ideology and corresponding English-only language
policies need to be systematically questioned, reexamined, and
overhauled, rather than a uniform program mandated regardless of
research base, context (e.g., local needs), and resources. The find-
ings of this review strongly suggest that local educational agencies
ought to be given the flexibility to choose the best language program
for students, with input from all appropriate stakeholders, including
parents, teachers, educational leaders, and the students themselves.

FUTURE DIRECTIONS

. The field is beginning to settle on a metric, as noted above about
the use of different statistics for effect size calculations. In light of
the advances in statistical considerations and the incorporation of
Hedges’ adjusted g in the two most recent meta-analyses (Francis
Lesaux, & August, 2006; Slavin & Cheung, 2005), all future meta-
analyses should be explicit and clear about the use of different effect
size metrics and the differential impacts therein.
2. All meta-analyses on programs for ELLs need to consider random
vs. fixed effects in effect size calculations. As evidenced in the pres-
ent review, analyses and reporting of different sets and subsets of
bilingual studies can look very different. Using grounded theory
(e.g., the presence or absence of key program quality components)
to drive statistical analysis, random vs. fixed effects models need
to be explored, and used correspondingly and appropriately. The
present study may be used as a guide to inform the use of fixed vs.
random effects in considering the impact of programs for ELLs.
3. The ﬁndings of the present study ought to be extended using ad-
ditional primary studies of bilingual education and English-only pro-
grams. The field of programs for ELLs has made significant advances
over the past two decades, and current primary studies ought to be
analyzed for research design and program quality components in
order to test the relative efficacy of strong, light, weak and undefined

bilingual education programs.

NOTES

1. This federal study was subsequently published by Lawrence Erlbaum in 2006.
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2. The effect sizes are for all measures of achievement combined, except for

Slavin and Cheung (2005), who considered only tests of English reading. Most
reviewers included only studies in which students were randomly assigned to
treatments or in which other means of matching students were used. Rolstad,
Mahoney, and Glass (2005) did not feature this requirement.

Rossell and Kuder (2005) arrived at an average effect size of .14 for the

studies covered in Slavin and Cheung, limiting their analysis to studies of
Spanish-speaking children in elementary school (14 studies). They also cal-
culated an average effect size of .07 for Greene’s studies using reading as a
mcasure, compared to Greene’s result of .21 for reading. Effect size calcu-
lations for most individual studies were very similar, but Rossell and Kudar
calculated an effect size of ~.25 for Rossell (1990), claiming that Greene did
not use the final year of the study. We estimated an effect of size of .10 for that
year, based on Rossell’s regression results (from Rossell, 1990, appendix 2).
Using a sample expanded by adding chance scores for students cligible for
the test but who did not take it, the effect size moves to a negative 1.66 (data
in Rossell, p. 91, Table 4.6).
McField (2002) considered separate cohorts; hence the presence of more
than one effect size in some cases. Gersten's studies (from Rolstad, Mahoney,
and Glass, 2005) are not included; for discussion, see Krashen (1996). Rossell
and Kuder (2005) note that Gersten (1985) did not involve bilingual educa-
tion. In Lindholm (1991), the effect size was based only on grade 2; there was
no significant difference between bilingual and comparison students in grade
3 but it was impossible to compute effect sizes from the information provided.
The Medrano (1986) effect size is based on grade 6 results. See Medrano
(1988) for grade 3 results.

- Maldonado (1994)-Given the population and the controls used it is possible

that something could have led the control group to shut down and not show
gains in their posttest scores while the experimental group achieved gains.
This would give us our very large ES of 7. However, given that the t statistic
value does not match an ES of 7, and since 7 is very large compared to the
more reasonable, yet large ES of 1.73 derived from the t value, then it seems
more reasonable to use the 1.73 value for our ES. Others (National Literacy
Panel, 2006; Slavin & Cheung, 2005) have reported an ES of 2.95, based on
the assumption that the numbers for the pre and post test scores for the ex-
perimental group were transposed, and that the SD as stated were not SDs
but standard errors. While this assumption seems reasonable, it seems more
methodologically sound to use the t value given by the author to calculate an
ES instead. Doing so results in an ES of 1.73.

Rossell and Kuder consider Maldonado (1994) to be an “outlier” because
the effect size is “unbelievable.” They note that the exceptionally large effect
size could have been due at least in part to teacher differences: “[T]he teach-
er assigned to the treatment group had experience working with ‘integrated
bilingual special education’ and teaching bilingual students with learning dis-
abilitics. The control group teacher apparently had no experience working
with bilingual students with learning disabilities. .. The teaching strategies
used by the experimenta] group teacher [also] include a wide range of strate-
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gies beyond the language of instruction” (p. 56). In addition, the gains made’
by the experimental group were so “astonishing” that Rossell and Kuder say
that “one can only wonder if the researcher made a mathematical or other
kind of error” (p. 59).

. Coutrell (1971)—Only the results for first grade students were calculated. Cal-
culations were not done for the cohort of kindergarteners’ scores, due to the
fact that kindergarteners were tested on readiness measures for both pretests
and posttests, and it was unclear whether reading comprehension skills could
be detected by these measures.

. Franks (1988)—The large differences in pre-test scores between the experi-
mental and the control groups could be a cause for concern, especially if
the control group had scored lower than the experimental group. However,
since the control group outscored the experimental group the possibility of
scores being influenced by a ceiling effect can be eliminated. Furthermore, it
implies that the gain scores would have likely been higher if the low pre-test
scores for the experimental group had been adjusted for. This means that by
using the scores “as is,” the effect size presented here is an underestimate of
this study’s true effect size.

Furthermore, the SD of the experimental group at the pre-test levels was
very different from those of the control pre-test scores. This was cause for
concern. However, because the experimental group post-test SD was similar
to the control group’s SD the two groups do appear to be similar, but the
large pre-test SD of the experimental group could be due to the fact that
the pre-test scores of the experimental group were much lower than those of
the control group. However, some members in the experimental group may
have scored as high, or higher, and other lower than the experimental group
before treatment. This may explain some of the discrepancy between the two
SDs. Once the experimental group gained as much, and later, more than the
control group, their scores “settled™ around the mean more like the control
group scores. By pooling the pre-test experimental SD with the other SDs, we
have created a larger SD and made the ES estimate more conservative.

The pooling of the pre-test experimental SD and the lack of control of differ-
ences for the large pre-test scores, makes our ES calculation very conservative.
_ Same considerations as noted above in Table 1, To restate, McField (2002)
considered separate cohorts, hence the presence of more than one effect size
in some cases. Gersten’s studies (from Rolstad, Mahoney, and Glass, 2005) are

not included; for discussion, see Krashen (1996). Rossell and Kuder (2005) -

note that Gersten (1985) did not involve bilingual education. In Lindholm
(1991), the effect size was based only on grade 2; there was no significant
difference between bilingual and comparison students in grade 3 but it was
impossible to compute effect sizes from the information provided. The Me-
drano (1986) effect size is based on grade 6 results. See Medrano (1988) for
grade 3 results.

Rossell and Kuder consider Maldonado (1994) to be an “outlier” because
the effect size is “unbelievable.” They note that the exceptionally large effect
size could have been due at least in part to teacher differences: “[T]he teach-
er assigned to the treatment group had experience working with ‘integrated
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bilingual special education’ and teaching bilingual students with learning dis-
abilities. The control group teacher apparently had no experience working
with bilingual students with learning disabilities. .. The teaching strategies
used by the experimental group teacher [also] include a wide range of strate-
gies beyond the language of instruction” (p. 56). In addition, the gains made
by the experimental group were so “astonishing” that Rossell and Kuder say
that “one can only wonder if the researcher made a mathematical or other
kind of error” (p. 59).

In the present meta-analysis, if more than one type of test score was reported
in the primary study, or if the primary study utilized a longitudinal design and
reported test scores for multiple years, an average effect size was calculated and
reported as a study d herein. The rationale was that all types of test scores and
all years of treatment should be considered to capture an average effect size.

. Maldonado (1994)-Given the population and the controls used it is possible

that something could have led the control group to shut down and not show
gains in their posttest scores while the experimental group achieved gains.
This would give us our very large ES of 7. However, given that the t statistic
value does not match an ES of 7, and since 7 is very large compared to the
more reasonable, yet large ES of 1.73 derived from the t value, then it seems
more reasonable to use the 1.73 value for our ES. Others (National Literacy
Panel, 2006; Slavin & Cheung, 2005) have reported an ES of 2.25, based on
the assumption that the numbers for the pre and post test scores for the ex-
perimental group were transposed, and that the SD as stated were not SDs
but standard errors, While this assumption seems reasonable, it seems more
methodologically sound to use the t value given by the author to calculate an
ES instead. Doing so results in an ES of 1.73.

This study was found to be an outlier in the test of homogeneity, and re-
moved prior to analyses in this present analysis. Thus, the study is not listed
in Table 3. However, in McField (2002), it was left in for the calculation of the
average d for undefined programs, since that category was comprised entirely
of undefined and unacceptable studies.

Effect sizes were calculated using unadjusted means, as other statistics were
not available.

Cottrell (1971)-Only the results for first grade students were calculated. Cal-
culations were not done for the cohort of kindergarteners’ scores, due to the
fact that kindergarteners were tested on readiness measures for both pretests
and posttests, and it was unclear whether reading comprehension skills could
be detected by these measures.

Franks (1988)-The large differences in pre-test scores between the experi-
mental and the control groups could be a cause for concern, especially if
the control group had scored lower than the experimental group. However,
since the control group outscored the experimental group the possibility of
scores being influenced by a ceiling effect can be eliminated. Furthermore, it
implies that the gain scores would have likely been higher if the low pre-test
scores for the experimental group had been adjusted for. This means that by
using the scores “as is,” the effect size presented here is an underestimate of
this study’s true effect size.
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Furthermore, the SD of the experimental group at the pre-test levels was
very different from those of the control pre-test scores. This was cause for
concern. However, because the experimental group post-test SD was similar
to the control group’s SD the two groups do appear to be similar, but the
large pre-test SD of the experimental group could be due to the fact that
the pre-test scores of the experimental group were much lower than those of
the control group. However, some members in the experimental group may
have scored as high, or higher, and other lower than the experimental group
before treatment. This may explain some of the discrepancy between the two
SDs. Once the experimental group gained as much, and later, more than the
control group, their scores “settled” around the mean more like the control
group scores. By pooling the pre-test experimental SD with the other SDs, we
have created a larger SD and made the ES estimate more conservative.

The pooling of the pre-test experimental SD and the lack of control of differ-
ences for the large pre-test scores, makes our ES calculation very conservative.
In Doebler & Mardis (1980), all students, both experimental and control,
were given Choctaw instruction in Kindergarten, and ESL (CORE English) in
1st grade. Then in the 3rd grade, experimental students were given strong BE
and control group students were taught using mainstream English.

Reading denotes scores for reading comprehension in English.

English denotes scores for Language Arts such as mechanics and skills.

In Franks (1988), pretests were administered after the treatment was in effect.
In Murtagh (1982), a study from Australia, all students were tested at the
beginning of the academic year after summer vacation. For example, 1st grad-
ers had participated in the program in preschool for one academic year, and
were tested at the beginning of 1st grade. It is unclear whether, as is the case
in some parts of Australia, preschool was used synonymously with what is re-
ferred to as kindergarten or first year in an elementary school setting in the
U.S.; or whether preschool referred to a broader and longer program (for
instance, over four terms before starting formal schooling). In any case, test-
ing was done after summer break; thus the program effects were probably a
conservative measure.
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