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Abstract

This paper reports the fifth-year results of a study comparing the English and Spanish
language and reading performance of Spanish-dominant children randomly assigned beginning
in kindergarten to Transitional Bilingual Education (TBE) or Structured English Immersion
(SEI). This is the first randomized study to compare TBE and SEI reading approaches over a
period as long as five years. As expected, on the Peabody Picture Vocabulary Test (PPVT) and
its Spanish equivalent (TVIP) and on English and Spanish versions of three Woodcock Reading
Scales, kindergartners and first graders in TBE performed significantly better in Spanish and
worse in English than their SEI counterparts, controlling for PPVT and TVIP. After transitioning
to English, TBE children in grades 2-4 scored significantly lower than those in SEI on the
measure of receptive vocabulary, the PPVT, but there were no significant differences on most
English reading measures. On the Spanish language (TVIP) and reading measures, TBE students
scored significantly higher than SEI in grades K-3, but not grade 4. Both groups gained
substantially in English receptive language skills over the years. These findings suggest that
Spanish-dominant students learn to read in English (as well as Spanish) equally well in TBE and
SEL
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There is considerable controversy among policy makers, researchers, and educators about
how best to ensure the reading success of English language learners. While there are many
aspects of instruction that are important in the reading success of English language learners, one
question has dominated all others: What is the appropriate role of the native language in the
instruction of English language learners? In the 1970s and 1980s, policies and practice favored
bilingual education, in which children were taught partially or entirely in their native language,
and then transitioned at some point during the elementary grades to English-only instruction.
Such programs are still widespread, but from the 1990s to the present, the political tide has
turned against all types of bilingual education. California, Arizona, Massachusetts, and other
states have enacted policies to greatly curtail bilingual education. Recent federal policies are
restricting the amount of time children can be taught in their native language. Although federal
policy has not endorsed or opposed bilingual education in recent years, policy changes have had
the effect of discouraging bilingual education. Among researchers, the debate between
advocates of bilingual and English-only reading instruction has been fierce, and ideology has
often trumped evidence on both sides of the debate (Hakuta, Butler, & Witt, 2000).

Proponents of bilingual instruction argue that while children are learning to speak
English, they should be taught to read in their native language first, to avoid the failure
experience that is likely if children are asked to learn both oral English and English reading at
the same time. Programs based on this philosophy transition children to English-only instruction
when their English is sufficient to ensure success, usually in second or third grade.
Alternatively, many bilingual programs teach young children to read both in their native
language and in English at different times of the day. There is a great deal of evidence that
children’s reading proficiency in their native language is a strong predictor of their ultimate
English reading performance (August & Shanahan, 2006; Garcia, 2000; Lee & Schallert, 1997;
Reese, Garnier, Gallimore, & Goldenberg, 2000), and that bilingualism itself does not interfere
with performance in either language (Yeung, Marsh, & Suliman, 2000). Bilingual advocates
also argue that without native language instruction, English language learners are likely to lose
their native language proficiency, or fail to learn to read in their native language, losing skills
that are of economic and social value in the world today. Opponents of bilingual education, on
the other hand, argue that native language instruction interferes with or delays English language
development, and relegates children who receive such instruction to a second-class, separate
status within the school and, ultimately, within society. They reason that more time on English
reading should translate into more learning (see Rossell & Baker, 1996).

English Immersion and Bilingual Programs

When a child enters kindergarten with limited proficiency in English, the school faces a
serious dilemma. How can the child be expected to learn the skills and content taught in the
early grades while he or she is learning English? There may be many solutions, but two
fundamental categories of solutions have predominated: English immersion and bilingual
education.
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English Immersion

In immersion strategies, English language learners are expected to learn in English from
the beginning, and their native language plays little or no role in daily reading lessons. Formal
or informal support is likely to be given to ELLs to help them cope in an all-English classroom.
This might or might not include help from a bilingual aide who provides occasional translation
or explanation, a separate English as a Second Language class to help build oral English skills, or
use of a careful progression from simplified English to full English as children’s skills grow.
Teachers of English language learners might use language development strategies, such as total
physical response (acting out words) and realia (concrete objects to represent words), to help
them internalize new vocabulary. They might simplify their language and teach specific
vocabulary likely to be unfamiliar to ELLs (see Calderon, 2001; Carlo et al., 2004). Immersion
may involve placing English language learners immediately in classes containing English
monolingual children, or it may involve a separate class of ELLs for some time until children are
ready to be mainstreamed. These variations may well have importance in the outcomes of
immersion strategies, but their key common feature is the exclusive use of English texts, with
instruction overwhelmingly or entirely in English.

Bilingual Education

Bilingual education differs fundamentally from English immersion in that it gives
English language learners significant amounts of instruction in reading and/or other subjects in
their native language. In the U.S., the overwhelming majority of bilingual programs involve
Spanish, due to the greater likelihood of a critical mass of students who are Spanish-dominant
and to the greater availability of Spanish materials than those for other languages. In transitional
bilingual programs, children are taught to read primarily or entirely in their native language
through the primary grades and then transition to English reading instruction somewhere
between second and third grade. English oracy is taught from the beginning, and subjects other
than reading may be taught in English, but the hallmark of transitional bilingual education is the
teaching of reading in the native language for a period of time. Such programs can be “early-
exit” models, with transition to English completed in second or third grade, or “late-exit”
models, in which children may remain throughout elementary school in native-language
instruction to ensure their mastery of reading and content before transition (see Ramirez, Pasta,
Yuen, Billings, & Ramey, 1991). Alternatively, “paired bilingual” models teach children to read
in both English and their native language at different time periods each day or on alternating
days.

Two-way bilingual programs, also called dual language or dual immersion, provide
reading instruction in the native language (usually Spanish) and in English both to ELLs and to
English speakers (Calderon & Minaya-Rowe, 2003; Howard, Sugarman, & Christian, 2003). For
the ELLs, a two-way program is like a paired bilingual model, in that they learn to read both in
English and in their native language at different times each day.

Reviews of the educational outcomes of bilingual instruction have reached sharply
conflicting conclusions. In a meta-analysis, Willig (1985) concluded that bilingual education
was more effective than English-only instruction. Wong-Fillmore & Valadez (1986) came to the
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same conclusion. However, a review by Rossell & Baker (1996) claimed that most
methodologically adequate studies found bilingual education to be no more effective than
English-only programs. Greene (1997) re-analyzed the studies cited by Rossell & Baker and
reported that many of the studies they cited lacked control groups, mischaracterized the
treatments, or had other serious methodological flaws. Among the studies that met an acceptable
standard of methodological adequacy, including all of the studies using random assignment to
conditions, Greene found that the evidence favored programs that made significant use of native
language instruction. August & Shanahan (2006) similarly found that the evidence favored
bilingual approaches.

Slavin & Cheung (2005) reviewed experimental studies of the effects of language of
instruction on English reading. They found that most studies on this topic evaluated paired
bilingual education strategies, in which ELL children were taught to read in both Spanish and
English at different times of the day. Among studies that met established criteria for
methodological adequacy, most favored bilingual education, with a median effect size of +0.45
on English reading measures.

The studies reviewed by Slavin & Cheung (2005), Greene (1997), August & Shanahan
(2006), and earlier reviewers generally took place in the 1970s. Bilingual education practices
have changed a great deal since then, and the social and educational contexts for bilingual
education are very different. In the 1970’s, bilingual education was novel, exciting, and strongly
supported among educators and advocates for English learners. None of these is true today.
Further, most studies used matching, rather than random assignment, which leaves open the
possibility that selection bias might have influenced the findings (e.g., more motivated or higher-
achieving children may have been selected into bilingual programs). The few randomized
experiments had small sample sizes, meaning that outcomes could have been confounded with
teacher or school effects. Finally, few of the studies took place over a long enough time period to
follow students past the point of transition to English-only reading. The one five-year matched
study, by Maldonado (1977), found no difference in fifth-grade English reading between children
taught only in English and those taught in Spanish and English through fourth grade. A four-year
matched study of early-exit TBE by Ramirez et al. (1991) also found no differences in third
grade reading, but the longitudinal aspect of this study has been criticized for failing to control
adequately for pretests (Meyer & Fienberg, 1992; Slavin & Cheung, 2005).

The present paper reports on fifth-year findings of a longitudinal study in which three
successive years of kindergarteners were randomly assigned to bilingual or English-only
conditions, and then followed to grade 4. Early-exit transitional bilingual education and
structured English immersion, the most common approaches today in English language
instruction, were compared.

The importance of random assignment for studies on this topic cannot be overstated.
Random assignment is valuable in any experimental study, as a means of eliminating selection
bias (Mosteller & Boruch, 2002; Shadish, Cook, & Campbell, 2002; Phye, Robinson, & Levin,
2005). In studies of bilingual education, selection bias is particularly problematic. Within
schools, there are many systematic reasons why, among two ELL students, one will be assigned

The Best Evidence Encyclopedia is a free web site created by the Johns Hopkins University School of Education’s Center for Data-Driven
Reform in Education (CDDRE) under funding from the Institute of Education Sciences, U.S. Department of Education.



to bilingual and one to English-only instruction. Parents who prefer bilingual instruction for their
child may be different from those who prefer English-only instruction. Spanish dominant
children who are not doing well, or are felt to be at risk, may be assigned to bilingual instruction
as an “easier” option. Schools that choose or qualify for bilingual education may serve different
types of neighborhoods or have different philosophies. All of these factors could influence
student outcomes in English regardless of the true impact of bilingual education. For this reason,
random assignment is essential in studies of bilingual education (see Slavin & Cheung, 2005).

Another essential feature of studies of bilingual education is a multi-year duration.
Especially in studies of transitional bilingual education before transition takes place, ELL
students taught in English will temporarily perform better in English (and worse in their home
language) than students taught in their home language who have not yet been transitioned to
English. Studies need to be long enough to follow students past the point of transition to see
whether the experience of bilingual education was beneficial for their English reading. The
present article is the first to report findings of a randomized evaluation of TBE as long as five
years.

Finally, a critical design feature for studies of language of instruction is provision of
consistent, high-quality curriculum and instruction to all children, to ensure that language of
instruction is the only factor that differentiates experimental groups and that instructional quality
is sufficient in both groups (see August & Hakuta, 1997). In the present study, this design feature
was accomplished by providing the Success for All program to all children. Success for All has
been extensively used and evaluated with Hispanic children, and it has parallel versions in
Spanish and English (see Slavin, Madden, Chambers, & Haxby, 2009). Both versions have been
found to improve the reading performance of English language learners and of other Hispanic
students (August & Shanahan, 2006; Cheung & Slavin, 2005) as well as the achievement of
students in general (Borman, Hewes, Overman, & Brown, 2003; Borman, Slavin, Madden,
Cheung, Chamberlain, & Chambers, 2007; Comprehensive School Reform Quality Center, 2006;
Correnti, 2009). The present study does not evaluate Success for All, but uses it to provide
consistent, high-quality reading instruction to all children.

Methods
Subjects

Students in the TBE study” attended six schools located in Los Angeles, Denver,
Albuquerque, St. Paul, Rockford (IL), and Alamo (TX). All had been using the Success for All
reading program in English and Spanish for at least three years before the study began. Three
successive cohorts of students entering kindergarten in 2004, 2005, and 2006 were combined to
increase sample size. Across all schools and both cohorts, varying numbers of children remained
in the schools and were assessed at each grade level, K-4.

* A small study of two-way bilingual education (TWB) was also carried out, but the most advanced cohort in that
study has only completed second grade at this writing. The findings of the TWB study will be reported when those
children reach fourth grade.
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TABLE 1 HERE

Table 1 summarizes data on the demographic characteristics of the schools. They were
quite diverse in location, ranging from small towns to big cities, from Texas to Minnesota. All
schools served very impoverished neighborhoods (76% to 100% free lunch). Some school
populations were almost entirely Hispanic, but two had significant African American groups and
one had 23% White, non-Hispanic students. The percent of students categorized as ELL varied
from 27% to 93%, but since ELL definitions vary widely from state to state and district to
district, these percentages should not be considered definitive. All schools had transitional
bilingual and structured English immersion programs before the study began, and they represent
the broad range of types of schools and locations likely to have bilingual programs.

Design

The study used a randomized within-school design, in which children entering
kindergarten, whose parents had agreed to study participation, were assigned at random to TBE
or SEI conditions. Beginning in Spring, 2004, and again in Spring, 2005, and Spring, 2006,
Spanish-speaking parents expected to enroll children in kindergarten in the fall were invited to
meetings at which the study was described in Spanish. For participating in the study, parents
were offered $100, and promised several story books (in Spanish or English, depending on
treatment) for their children during kindergarten. Parents had to sign a form allowing project
staff to randomly assign their children to English or Spanish instruction. Parents who did not
wish to participate could specify their preferred language of instruction, as consistent with
district policies, but their children were excluded from the study. Additional meetings and letters
to parents continued through the summer, and in the fall, parents who had not signed up for the
study were approached as they brought their children to school. Among parents whose children
were eligible to participate, almost all agreed to have them do so.

Children were pretested on the English Peabody Picture Vocabulary Test (PPVT) and its
Spanish equivalent, the Test de Vocabulario en Imagenes Peabody (TVIP). Children’s age
equivalence scores on these tests were compared in order to determine language dominance.
Children whose age equivalence scores were at least six months greater on the TVIP were
defined as Spanish dominant. Children who did not meet this criterion were excluded from the
study.

Treatments

Transitional bilingual education (TBE) During their kindergarten year, children in the
TBE classes were taught reading entirely in Spanish, using the Success for All Spanish
kindergarten program, Descubre Conmigo (“Discover With Me”). This is identical in approach
to the English KinderCorner program used in the SEI schools, except that it uses materials
written in Spanish that follow sequences of letter sounds, phonics, vocabulary, and concept
development appropriate to the Spanish language. In Descubre Conmigo, kindergarten children
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work in pairs and small groups. The curriculum incorporates thematic units to introduce
vocabulary and background knowledge, as well as story activities to develop concepts of print
and story structure. Instruction is provided in phonemic awareness and phonics, and children
work with decodable minibooks, each devoted to an additional phoneme. Spanish vocabulary
and comprehension skills are taught and practiced throughout. Little or no English was used
during reading periods in TBE, although children did receive English as a Second Language
instruction during other parts of the day and may have received some instruction in English in
subjects other than reading. In first grade, TBE students experienced Lee Conmigo, which
emphasizes phonemic awareness and phonics, continuing phonetic mini-books, and teaching of
sound blending skills in Spanish. Vocabulary, comprehension, and fluency are emphasized in a
fast-paced sequence of instructional activities. Second grade instruction emphasizes cooperative
learning activities built around Spanish basals and novels, with teaching of reading
comprehension strategies in cooperative learning groups. Transition to English reading began as
early as first grade, and was completed by third grade. All TBE students were being taught in
English in grades 3 and 4. English instruction in grades 3-4 also emphasized cooperative learning
activities built around English basals and novels. Transitioning students from Spanish to English
in second grade makes this form of TBE an “early exit” program (Ramirez et al., 1991). The
TBE procedures, including the early exit, were believed to be typical of TBE in the 2000’s.

Structured English Immersion (SEI) The children assigned to the SEI treatment used
the English Success for All programs, which have the instructional elements described above but
use English only. All materials were in English, and teachers taught in English except for
occasional Spanish explanations. Children participated in daily English as a Second Language
sessions, as in the TBE condition, to help them build English oracy. The SEI procedures were
believed to be typical of those used nationally in the 2000’s.

Measures

In kindergarten, children were individually assessed on the Peabody Picture Vocabulary
Test (PPVT) and the Test de Vocabulario en Imagenes Peabody (TVIP), and (in the second and
third cohorts) on Spanish and English versions of the Woodcock Language Proficiency Battery
(WLPB) Letter-Word Identification and Word Attack scales. Students in grades 1-4 were given
the same measures in addition to the Woodcock Passage Comprehension scale.

Results
Pretests

The study findings are summarized in Tables 1-3. In each case, results are shown for each
cohort that began in kindergarten at the same time. In other words, the data shown are not
longitudinal, but represent three cohorts of children who have been in the schools for different
amounts of time. Differences between TBE and SEI are shown in effect sizes, computed as mean
differences divided by pooled standard deviations. Effect sizes were arbitrarily labeled as
positive if they favored TBE and negative if they favored SEI.
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TABLE 2 HERE

Table 2 shows the pretests for the English PPVT and its Spanish equivalent, TVIP. On
both scales, 100 is the norm and the standard deviation is scaled to be 15. As is apparent from the
table, students entering kindergarten were below standards on TVIP, but far below on PPVT.
Most students did not know any English at pretest. Pretests directionally favored the TBE group
on the PPVT and the TVIP, but only the first and third grade TVIP pretest differences were
statistically significant. To control for these initial differences, all analyses controlled for both
TVIP and PPVT pretests.

TABLE 3 HERE

English Measures

Outcomes on English language and reading measures are summarized in Table 3. Not
surprisingly, before they were transitioned to English in the second grade, students in the
Transitional Bilingual Education condition scored significantly less well than those in the
Structured English Immersion groups on all English language and reading measures. The English
reading differences averaged an effect size of -0.54 in kindergarten and -0.42 in first grade. In
second grade and beyond, the English PPVT language measures continued to significantly favor
the Structured English Immersion group, but reading measures did not, except for second grade
Word Attack. Across the three English reading measures, differences averaged an effect size of
-0.20 in second grade, -0.16 in third grade, and -0.25 in fourth grade. These differences
directionally favored the SEI group but were statistically significant in only one of the nine
comparisons.

TABLE 4 HERE

Spanish Measures

Outcomes on Spanish language and reading measures are shown in Table 4. On the TVIP
language measure, differences significantly favored TBE students in kindergarten (p<.05) and
first grade (p<.001), and non-significantly favored TBE in second and third grades. By fourth
grade, however, there was no difference between the groups on TVIP (ES=+0.04, n.s.). TBE
students scored substantially higher than SEI students on all Spanish reading measures in grades
K-3, with an average effect size of +0.57 in kindergarten, +0.63 in first grade, +0.57 in second
grade, and +0.44 in third grade. All differences were highly significant (p<.001). In fourth grade,
however, differences on the three reading measures were smaller and significant only on Passage
Comprehension, averaging ES=+0.34.
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It is important to note that both groups gained each year on the English
PPVT. By the fourth grade, TBE students scored almost as well on the English PPVT (88.1) as
they did on the Spanish TVIP (91.0). Students in the SEI group scored slightly higher on PPVT
(90.4) than on TVIP (86.3). In other words, all students were fully bilingual in English and
Spanish by fourth grade, at least as indicated by relative PPVT and TVIP scores.

Discussion

The findings of this longitudinal, randomized evaluation of bilingual education agree
with those of the only previous long-term evaluations of bilingual education, matched
evaluations by Maldonado (1977) and Ramirez et al. (1991). They do not unequivocally support
the positions of either side in the debate over bilingual education. Advocates of transitional
bilingual education argue that native-language instruction in beginning reading should ultimately
help Spanish-dominant children read better in English, but the data from this study do not find
this to be true, at least by fourth grade. They argue that even if English reading is no better in
bilingual education than in English-only instruction, students taught bilingually will gain
important skills in Spanish language and reading. Yet in this study, fourth graders who had been
taught to read in Spanish from kindergarten to second grade scored non-significantly better than
those taught only in English on measures of Spanish language and reading. The trend in the data
suggests that as the students continue into fifth and sixth grade being taught in English, any
remaining (non-significant) advantages in Spanish reading will fade away. In both TBE and SEI
conditions, fourth graders retain their Spanish language and reading skills, and speak and read
English and Spanish with similar facility.

The data do not, on the other hand, support the superiority of structured English
immersion. Students in SEI had much higher scores on English reading than those in TBE in the
early grades, but by fourth grade there were few significant differences in reading scores.
Although the direction of the differences favored the SEI group, the differences diminished each
year, and by fifth or sixth grade it seems unlikely that there will be any differences at all. These
data correspond with the findings of state tests in California, for example, indicating that English
reading scores among ELLs did not rise after Proposition 227 caused a statewide shift toward
English-only instruction. A 5-year study by Parrish et al. (2006) found that a reduction from 30%
to 8% of California ELLs receiving primary language instruction did not lead to any
corresponding changes in either direction on state reading tests.

The findings of the present study reinforce the frequently stated conclusion that what
matters most in the education of English language learners is the quality of instruction, not the
language of instruction (August & Shanahan, 2006; Cheung & Slavin, 2005). Schools may
choose to teach English language learners in either their native language or in English for many
reasons, including cultural, economic, or political rationales. Yet the claims that this choice is
crucial for ultimate learning of English or Spanish reading are not supported by the data from
this experiment.
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Table 1: Demographic Characteristics of Participating Schools

Percent
P t Percent P i P t P i
. ercen . Ercen ercen ercen
School Location Grades Free , , African ,
/Reduced  Hispanic , White Other ELL
American
Lunch
Spring Creek Elementary Rockford, IL k-5 283 61 10 23 & 50
Roosevelt Elementary 5t. Paul, MK k-5 g4 4z 35 ] 17 53
Pioneer Elementary Denver, CO  Pre-k-6 97 86 2 p o g3
Pacoima Charter School Los Angeles, CA k-5 100 a7 p 1) 1 &3
Morth Alamo Elementary Alamo, TH  Pre-K-5 76 a7 1 1 1 32
Emerson Elementary  Albuguergue, MK k-5 99 70 5 g 16 54
14

The Best Evidence Encyclopedia is a free web site created by the Johns Hopkins University School of Education’s Center for Data-Driven Reform in Education (CDDRE) under funding from the

Institute of Education Sciences, U.S. Department of Education.




Table 2: Pretests
TVIP PPVT
( Spanish) (English)
::'L} ES =:‘L:_ ES
Kinder
E?ES (9116331} $028 6111 (1654) 20.05
SEI 86.75
N=T5 (16.05) 60.27 (14.63)
15t Grade
TBE 90,79 . §3.03
N=130 (16.25) *0.27 (16.98) +0.08
SEI 86.47 65 31
N=117 (16.08) (16.51)
2nd Grade
TBE 90 60 §5.08
N=121 (16.41) +0.24 (16.50) +0.08
SEI 86.75 63.67
N=111 (15.68) (16.37)
3rd Grade
TBE 92 01 N 65.44
N=110 (15 52) +0.38 (16.76) +0.16
SEI 86.00 62.89
N=9T (16.08) (16.64)
4th Grade
TBE 90.97 67 37
N=60 (15.20) +0.38 (17.30) +0.10
SEI 85.95 65 65
N=55 (17 14) (15.49)

Note: *p<05. *p<01. **p=001
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Table 3: English Outcomes

PPVT English Letter\Vord ID | English Passage Comp | English Word Attack
M Adj M . M Adj M .
(sd) M ES (sd) Adj M ES (sd) M ES (sd) Adj M ES
Kinder
TBE 70,84 Cvee | 39466 - 452 41 .
SE 75.99 e 413.71 . 45848
N=75 | (1z08) T80 3153 1502 - - - | dseg 4502
1st Grade
TBE 7498 . e | 44222 . . | 44574 . .| 47082 . N
N=130 | (1egsy 7485 038 (2077 44152 -0.39 aro7) 44532 -0.36 (op.zg 47056 -0.50
SE 7990 oo oe 45437 oo .o 45721 Loooo 480.32 o0 o,
N=117 | o1zz1y 550 (2833 7 2287y U (18.32) '
2nd Grade
TBE 8040 oo 047 | 45T e 004 | VT a705s 047 | B3 4eons 038
M=121 (13.07) : : (23.13) = o (17.52) e (16.36) : ;
SE 8113 o 475.05 oo o 47265 o0, 488.40 o0 oo
MN=111 (13.88) ° 7 (18.11) ' (15.92) ' (14.99) '
3rd Grade
TBE 476 5342 p2er | YBBE umerr gos | B0 urem7 020 | 2 4enar 02
N=110 1342y 77 - (759 T o (13.82) ' - (13.64) ' :
SE 8545 oo 485.84 .o .0 481.38 o5 494.85 o0 o,
M=97 (14.43) % [(17.28) ' (13.70) ' (14.08)
4th Grade
TBE 807 5721 w029 | %578 ugsgs g1 | B3 uepna g2z | T e g2
M=60 1327y °" ' [15.88) e (13.42) ' - (13.57) ' '
SE 035 ... 499.78 o0 oo 490.38 o1, 499.11 o0 e
M=55 (1488) ° (2085 T (15.08) ' (15.74) -
Mote: *p=05, *p=<01, **p=<.001
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Table 4: Spanish Outcomes
. anish Passa .
TWVIP Spanish LetterWord ID Sp Comp 9 Spanish Word Attack
M Adj M Adj M Adj ] Adj
] Es ] ES ] Es } Es
(sd) ] (sd) M (sd) ] (sd) M
Kinder
TBE 97.97 . .| 28791 43820 ,_ .
N=73 (15.66) 95.55 +0.30 (29.57) 43348  +0ET - - - 28.00) 45447 1045
SE 90.36 435.99 . 455.93
M=75 (16.21) 973 (51.26) 0035 ) B B (33.58) 43987
15t Grade
TBE 98.85 oo Lpeges| 90685 Lo .o Lgopes |45925 o oo 4BT49 ooy Lnay e
M=130 (1388 0T TN [44.64) : : @e2sy o (25.32) : '
+0.56%*
SE 018 o 4 44597 .0 40 44026, 465.67 4o oc
N=11F  (13.78) ° [48.53) : 28.51) : (31.88) =
2nd Grade
TBE 5294 o193 .p20 | 180 smpag  spesee | YETOT ms s gz [ 402 spags spsaee
M=121  (18.51) ° : (34.26) ' e 21.30} e T (20.72) : -
SE BT.54 oo oy 45438 .. 45247 .. 40 470.09 o o
MN=111 (820 (38.81) @528 (23.20) :
3rd Grade
TBE 9285 o1y cone |00 samne e [TRDY unen spage | BT ugsas s ase
SE 85.64 oo o, 110 oo s 46380 .o o 713 op 00
M=97 (17.87) (31.81) ' zoary T {19.05) :
4th Grade
TBE 00 o008 w004 |3 sg5ag +0.29 ST8E3  oe e wna3e | %9075 ugpos <033
M=60 (18.79) : (27.40) T : {14.55) : : {1541} : :
SE 36.27 48349 __ . 46167 452 56
N=EE (19.61) 83.36 (40.45) 435.54 39.93) 46437 (23.95) 48332
Mote: "p=< 04, *p=<01, *p<001
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