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Abstract

This study investigated the relation of teacher
characteristics, including ratings of teacher qual-
ity, to classroom instructional variables and to
bilingual students’ literacy and oral language
outcomes at the end of the kindergarten year.
Teacher characteristics included observational
measures of oral language proficiency, quality,
and classroom activity structure, as well as sur-
veys of knowledge of reading-related skills. Stu-
dent outcomes in both languages included letter
naming, word reading, and phonological aware-
ness and oral language composites. The study
involved 141 teachers from a multisite project
who were observed up to 3 times at the begin-
ning, middle, and end of the year during their
reading/language arts block while teaching En-
glish language learners to read in their primary
language (Spanish) and/or in English. Teacher
quality, but not teacher knowledge, was related
positively to student engagement and negatively
to time spent in noninstructional activities. Initial
student and classroom performance, language of
instruction and of outcomes, and teacher oral
language proficiency in both Spanish and En-
glish predicted outcomes, whereas teacher qual-
ity was less related, and teacher content knowl-
edge was consistently not related to student
outcomes.

This study is about the effect of teacher
quality and associated teacher characteris-
tics on student language and literacy
achievement in bilingual kindergarten
classrooms. Under the No Child Left Be-
hind Act (NCLB, 2001), states must ensure
that school districts provide every child
with a qualified teacher by the end of the
2005–2006 academic year. Conceptions of
teacher quality vary across studies but typ-
ically include content knowledge as well as
pedagogical skill (Shulman, 1986). We con-
tend that discussions of teacher quality in
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bilingual classrooms must also address lan-
guage of instruction and the oral-language
proficiency of the teacher. The primary ob-
jective of this study was to examine how all
of these characteristics affect kindergarten
students’ language and literacy end-of-year
outcomes in bilingual classrooms, control-
ling for beginning-of-the-year abilities.

Teacher Quality and Related
Characteristics
In 1966, Coleman et al. concluded that
schools brought little to a child’s achieve-
ment that was independent of the child’s
home background and social context. Yet, in
subsequent years, studies have consistently
reported positive associations between
teacher characteristics and student achieve-
ment. These teacher characteristics include
academic skills such as performance on the
Scholastic Aptitude Test or National Teacher
Examination (Ballou, 1996; Ehrenberg &
Brewer, 1995; Ferguson, 1991; Ferguson &
Ladd, 1996); years of teaching experience
(Darling-Hammond, 2000; Hanushek, Kain,
O’Brien, & Rivkin, 2005; Murnane & Phillips,
1981; Rivkin, Hanushek, & Kain, 2005; U.S.
Department of Education, 2001); content
knowledge, often measured by number of
courses or major (Darling-Hammond, 2000;
Goldhaber & Brewer, 2000; Monk & King,
1994); and participation in professional de-
velopment activities (Cohen & Hill, 2000;
Wenglinsky, 2002; Wiley & Yoon, 1995).
Studies of the relation between teaching cre-
dentials and student achievement have re-
ported mixed results (Darling-Hammond,
Berry, & Thorenson, 2001; Goldhaber &
Brewer, 2000), although NCLB defines
teacher quality in terms of certification or
licensure, in addition to having a bachelor’s
degree and content knowledge.

The inconsistency between the conclu-
sion of Coleman et al. (1966) and findings
of associations between teacher character-
istics and student achievement has been ad-
dressed in recent multilevel analyses. Using
data from 1,450 Virginia schools, Tuerk
(2005) found that student poverty ac-

counted for a relatively large percentage of
the variance in pass rates in rural and urban
schools (38% in eighth-grade writing and
15% of the variance in high school Stan-
dards of Learning [SOLs]), whereas teacher
quality accounted for a relatively small per-
centage (7% in eighth-grade writing and 3%
in high school SOLs). Foorman and col-
leagues found that teacher quality moder-
ated relations between students’ initial abil-
ities and achievement outcomes in 17
high-poverty schools. In grades 1 and 2, stu-
dents’ initial reading ability and interac-
tions of ratings of teacher quality with time
allocation to instructional strategies pre-
dicted reading and spelling outcomes
(Foorman, Schatschneider, et al., 2006). As
in Tuerk (2005), effect sizes were small (1%–
4%) for teacher quality and large (31%–50%)
for initial reading ability. Teacher quality
also predicted students’ writing perfor-
mance in grades 2 through 4 (Mehta, Foor-
man, Branum-Martin, & Taylor, 2005;
Moats, Foorman, & Taylor, 2006). In a recent
study by Borman and Kimball (2005),
teacher quality affected grade 4 reading and
grade 5 math performance with effect sizes
of .21 and .11, respectively, but did not affect
these academic skills in other grades.
Teacher quality was measured in the Mehta
et al. and Moats et al. studies by ratings of
teaching effectiveness and the quality of in-
structional strategies, and in Borman and
Kimball (2005) by standards-based evalua-
tion ratings.

Primary-grade teachers’ literacy knowl-
edge is also a facet of teacher quality that is
related to student achievement. Significant
links between gains in teacher knowledge,
ratings of teaching quality, and student
achievement gains were found by Mc-
Cutchen et al. (2002) and Foorman and
Moats (2004). Other factors related to stu-
dent achievement are time on task and stu-
dent engagement (Fisher et al., 1980; Stall-
ings, Robbins, Presbrey, & Scott, 1986;
Wharton-McDonald, Pressley, & Mistretta
Hampston, 1998) and percentage of time in
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small-group instruction (Taylor, Pearson,
Clark, & Walpole, 2000).

In summary, associations between
teacher characteristics (including quality
broadly defined, and content knowledge)
and student outcomes seem to contradict
the Coleman et al. (1966) conclusion that
schools contribute little to achievement be-
yond a student’s home background. Al-
though recent literacy studies that con-
trolled for poverty or its proxy of initial
reading ability have shown that (a) effect
sizes are large for poverty or initial ability
and small for teacher quality, and (b) access
to qualified teachers appears to be limited
by geography and by poverty of the school
population, small effects for teacher quality
do not minimize the cumulative effects of
poor teaching (Sanders & Horn, 1998).

Teacher Characteristics and English
Language Learners
Similar research to that described above,
linking instructional quality and/or teacher
characteristics with student achievement in
bilingual settings, is needed. In such set-
tings, teacher characteristics previously as-
sociated with English-only classrooms (and
reviewed above) are likely to have an effect.
However, language must also be considered
directly in a variety of contexts, such as
teacher knowledge of reading-related skills
in both English and Spanish, teacher oral
language proficiency in English and Span-
ish, the language of instruction, and the
language of the outcome. We address the
content of instruction in these bilingual
classrooms in another article (Saunders,
Foorman, & Carlson, in press). Our goal here
is to bring the current framework on teacher
quality to the study of kindergarten class-
rooms instructed in English and Spanish.

August and Hakuta (1998) noted that
few studies have examined the relation of
classroom and teacher characteristics to stu-
dent outcomes for English language learn-
ers (ELLs) because most research on this
population has focused on the language of
instruction (English vs. Spanish). However,

some more recent classroom observational
studies have examined relations between
teaching effectiveness (defined by those
who implemented standards of effective
pedagogy for bilingual classrooms) and stu-
dent learning.

Padrón and Waxman (1999) found that
effective teachers had more engaged third-
and fourth-grade students who saw them-
selves as being more capable of completing
class work and being able to read and who
spent more time reading relative to their
peers in non-standards-based classrooms.
Estrada (2004) noted that students in 27
first- and fourth-grade classrooms were
more successful when teachers changed
their instructional behaviors to incorporate
more effective instructional and organiza-
tional practices. In a third study, Hilberg,
Doherty, Epaloose, and Tharp (2004) found
that Latino students’ gains in comprehen-
sion, spelling, reading, and vocabulary
were related to the effectiveness of their
teachers in implementing standards-based
instruction. Finally, Graves, Gersten, and
Haager (2004) rated classroom instruction
in six areas (e.g., explicit teaching, sheltered
English techniques, vocabulary develop-
ment) and found that teachers with high
scores had English learners who made rela-
tively greater gains in oral reading fluency
in grade 1. These studies, although small in
number, suggest that effective teachers en-
hance student learning. However, it is less
clear how these instructional characteristics
affect student outcomes in the context of
other factors, including teacher knowledge,
language of instruction, teacher language
proficiency, and student outcome language.

Research Questions
In general, we assumed that instructional
variables found to be significant predictors
in English-only classrooms would be rele-
vant to kindergarten bilingual classrooms
as well. Therefore, we hypothesized that in-
structional quality and teacher knowledge
would be related to time on task, student
engagement, and use of a small-group for-
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mat. However, our primary hypothesis was
that a variety of teacher characteristics, in-
cluding quality ratings of teachers by
trained observers across several measures,
teacher knowledge, oral language profi-
ciency, and language of instruction, would
predict student outcomes (end-of-year per-
formance) in academic areas especially im-
portant for bilingual kindergartners, includ-
ing letter naming, phonological awareness,
word reading, and oral language. We also
expected that these relations might vary ac-
cording to the language of the outcome mea-
sure, and some might moderate the effect of
initial status on outcomes. We hypothesized
that these relations would be evident even
after accounting for beginning-of-the-year
performances and the clustering of scores
that results from students being nested
within classrooms to receive instruction.

Method
This study was conducted as part of a large,
multistate, multisite, longitudinal project fo-
cusing on language and literacy develop-
ment in young bilingual (Spanish/English)
English language learners from kindergarten
through second grade. Data were collected
during the 2002–2003 academic year.

Participants
Sites and schools. Sites were selected

from areas where large numbers of Spanish-
speaking bilingual students go to school—
Los Angeles, and Houston, Austin, and
Brownsville, Texas. Within these sites,
schools were selected where (a) 40% of the
students were Latino, (b) 30% of the kinder-
garten students were considered limited
English proficient, and where (c) the schools
were performing adequately or better on
their respective state assessments. To match
the California and Texas assessments, we
used data from schools in a large urban dis-
trict in Texas that administers the Stanford
Achievement Test, which forms the basis of
California’s state assessment. We limited
our sample to schools that scored above this
minimum threshold because this ensured

that we would select schools that were
functional and that did not seriously lack
instruction and/or leadership. It is impor-
tant to note that, although many Spanish-
speaking students find themselves in more
poorly performing schools, the schools in
our sample were not anomalies, or atypi-
cally performing schools. Schools across
sites were not characterized by a uniform
curriculum, although most reading curric-
ula emphasized foundational skills (e.g.,
phonological awareness, alphabetic knowl-
edge, word study, and oral language devel-
opment) in either the primary or secondary
language.

Across sites, 35 schools were repre-
sented (12 from Los Angeles, 6 in Austin, 11
in Brownsville, and 6 in Houston). The av-
erage percentage of Hispanics across these
schools was 85% (SD � 16%). The average
population of Spanish-speaking ELLs in
kindergarten and first grade was 66% (SD
� 22%) and ranged from 31% to 100%. All
schools participated in the free or reduced-
price lunch program, and the average pro-
portion of students who qualified was 89%
(SD � 13%) and ranged from 59% to 100%.

Teachers. A total of 141 teachers contrib-
uted data to the study; all were from the
schools noted above. Of these, 50 were from
Los Angeles schools, 41 from Brownsville,
and 25 each were from Houston and Austin
schools. Each school was represented by be-
tween two and nine teachers. The sample
was predominantly Hispanic (76%) and fe-
male (91%). The average number of years
taught overall was 9.7 (SD � 7.5) years. In
terms of teaching credentials, 21% were cer-
tified in both bilingual and ESL areas, 39%
were certified only as bilingual teachers,
and 6% were ESL certified only; 31% of the
remainder had some other credential, and
3% were uncredentialed. One hundred five
(75%) were kindergarten teachers, with the
remainder teaching grade 1. Eighty-three of
the kindergarten teachers were linked to
students (see below). These were the pri-
mary teachers of interest, and they had
taught kindergarten an average of 6.3 (SD
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� 5.4) years. Kindergarten teachers may
not have been linked to students if they
taught subjects other than reading/lan-
guage arts (RLA), taught students who
were not available at both testing dates, or
entered or left the school in the middle of
the year. In general, these linked teachers
were similar to the full sample of teachers
in terms of experience, credentialing, and
performance on measures of quality, oral
language proficiency, and knowledge. Given
these similarities, nonlinked kindergarten
teachers and grade 1 teachers were retained
for their contribution to descriptive data on
the teacher measures, as well as for compar-
isons among teacher-only measures, thereby
increasing power for these analyses.

The stated instructional program mod-
els of the 83 teachers who were linked to
students included dual language (15), im-
mersion (30), maintenance (5), and transi-
tional (33). Based on observations from the
Timed Observations of Student Engage-
ment (TOSE, see below), the following pat-
tern was observed: 28 teachers taught only
English language development (ELD) or
reading/language arts (RLA) with an em-
phasis on English skills; 25 teachers taught
only RLA with an emphasis on Spanish
skills; and 30 teachers taught both types of
classes. As determined jointly by the lan-
guage model of the classroom and obser-
vations from the TOSE, 32 teachers taught
predominantly in English (30 immersion, 1
dual language, and 1 transitional), and 51
taught predominantly in Spanish (5 main-
tenance, 14 dual language, and 32 transi-
tional).

Students. A total of 1,451 Spanish-
speaking English language learning (ELL)
kindergarten students (50% female, all were
Hispanic) from the 35 schools were assessed
(range � 24 to 73 students per school). Stu-
dents were linked to their RLA teacher
rather than their classroom teacher, al-
though these were often the same person.
Of these students, 1,296 were matched to
one of the kindergarten teachers described
above and did not change throughout the

year. In the remaining cases, teachers left or
were replaced, or students changed RLA
teachers. Of these 1,296 students, 1,156 pro-
vided data in at least one language at both
testing waves. In general, these 1,156 stu-
dents did not differ at pretest from those
who left during the year, or whose teachers
changed over the course of the year. A total
of 83 kindergarten RLA teachers taught be-
tween one and 43 of these children (median
� 15 students). The students’ mean age was
5.5 years (SD � 0.3) in the fall of kinder-
garten, and 6.1 years (SD � 0.3) in spring.
Of these students who were linked to teach-
ers, 379 were linked to the 32 teachers who
taught predominantly in English, and 777
were linked to the 51 teachers who taught
primarily in Spanish.

Measures
Three groups of measures were em-

ployed, two for teachers and one for chil-
dren. For teachers, the two groups were
observational measures and teacher ques-
tionnaires. For children, measures consisted
of language (e.g., phonological awareness,
oral language skill) and achievement (e.g.,
alphabet knowledge, decoding) outcomes
relevant in kindergarten, in both Spanish
and English.

Teacher observational measures. Each
measure was completed by a trained bilin-
gual observer who had a bachelor’s degree
or higher and had used the instrument dur-
ing the study’s pilot year. Training consisted
of 2 days at a central site, with an additional
week of training at the observer’s site. Two
additional days at the beginning of each
wave were used for “booster” training, and
observers met with coordinators weekly
throughout the year to address any diffi-
culties. Observers were not allowed to con-
duct field observations until their interrater
reliability on all instruments was 80% or
better. In most cases where multiple obser-
vations were taken, the same observer as-
sessed the same teacher at each observation.
The average total minutes of observation per
teacher was 378.27 (SD � 160.3). Eighty-nine
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percent of teachers were observed three
times.

We used the Texas Teacher Appraisal
System (TTAS; Texas Education Agency,
1984) to measure teacher quality in four pri-
mary domains (instructional strategies,
classroom management and organization,
presentation of subject matter, and learning
environment) at the end of the school year.
Within each domain, subheadings are
provided (e.g., “Provides Opportunities
for Students to Participate Actively and
Successfully”), within which items ask
whether several activities were present
(e.g., “teacher solicits student participa-
tion,” “implements at appropriate level”).
Activities are summed into a total score,
and a quality ranking is also solicited in
which the observer describes effectiveness
within each primary domain (e.g., class-
room management) with a five-point Likert
scale ranging from (1) “bottom 10%” to (5)
“top 10%” (similar in scale to the oral lan-
guage proficiency quality totals described
below).

Coefficient alphas for all scales from this
and other measures were computed for in-
ternal consistency reliability using SAS
(SAS Institute, Inc., 2001). Coefficient alphas
of the four primary domains were � � .70
(instructional strategies), � � .83 (class-
room management and organization), � �
.78 (presentation of subject matter), � � .73
(learning environment), and of the total
item composite with � � .89. Only the com-
posite was retained, given the strong cor-
relation of the four scales with the total item
composite score (median r � .78). Quality
rankings averaged within each of the four
primary domains also correlated highly
with one another (r � .68 to r � .80) and
so were combined into a single quality score
with a coefficient alpha of � � .93 (quality
total). Total item composite and quality to-
tal scores correlated r � .78 with one an-
other, and, given the focus on teacher qual-
ity in this study, only the quality total
dependent variable was retained for future
analyses.

The Checklist of Teacher Competencies
(CTC) assesses teaching competencies
across several items in each of five domains
(planning, management, instruction, men-
toring of students, and personal character-
istics). The CTC was completed by trained
observers once during the middle of the
school year. Each rater responded to each
item using a five-point Likert scale ranging
from (1) “never” to (5) “all the time.” In ad-
dition, there was an optional choice for “no
opportunity to observe.” The median inter-
nal consistency value of the five domains
was � � .85, although a total score (total
CTC) correlated r � .81 to .91 with the do-
main scores and showed � � .95, and so we
retained only the total CTC score as a de-
pendent variable in future analyses.

The Timed Observations of Student En-
gagement (TOSE) measures classroom lit-
eracy instruction using an observation
schema developed by Foorman and col-
leagues (Foorman, Goldenberg, Carlson,
Saunders, & Pollard-Durodola, 2004; Foor-
man & Schatschneider, 2003). Trained ob-
servers used the TOSE three times during
the year (fall, winter, and spring) to record
within-the-minute the instructional format
and content of reading/language arts in-
struction, whether students were on task,
and the language the teacher used. The 28
teachers who taught only ELD or RLA with
an emphasis on English skills used English
97% of the codable time, Spanish 1%, and
mixed 2%. The 25 teachers who taught only
RLA with an emphasis on Spanish skills
used Spanish 72% of the codable time, En-
glish 17%, and mixed 11%. Proportions of
language use varied among the 30 teachers
who taught both types of classes, with four
teachers having distributions where total
English usage exceeded total Spanish plus
mixed usage and the remaining 26 showing
the reverse pattern. Therefore, we grouped
the former teachers (n � 4) with the 28 who
taught only ELD or RLA with an emphasis
on English, and the latter teachers (n � 26)
with the 25 who taught only RLA with an
emphasis on Spanish. These results high-
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light the need to consider both the language
model employed as well as actual language
usage in the classroom (Foorman, Carlson,
& Santi, in press).

For this study, we derived three obser-
vational measures from the TOSE—student
engagement, small-group instructional for-
mat (where academic content was taught),
and noninstructional time (e.g., intercom
announcements, lining up, washing hands,
chaos). Each measure was computed as a
proportion by dividing the number of times
that an identified student was on task, that
a small group was observed, and that non-
instructional time was observed, within a
given minute (scored 1 or 0), by the total
number of minutes of observations summed
across RLA blocks and across observation
waves. Codes are not mutually exclusive.
Each index reflects the proportion of total in-
structional time observed for the academic
year that was spent (a) in small-group in-
struction, (b) in noninstructional activities,
and (c) with students actively engaged.

In addition to these minute-by-minute
ratings, trained observers also rated the
quality of instruction in reading, spelling,
language, and writing, as well as overall in-
struction. Raters responded to each of these
items via a five-point Likert scale ranging
from (1) “bottom 10%” to (5) “top 10%”
(similar to the scales of the TTAS), with an
additional choice for “cannot determine.”
Two measures were derived—the average
of quality rankings across the four content
domains assessed (reading, spelling, lan-
guage, and writing, referred to as the aver-
age TOSE score, � � .88), and an overall
quality ranking. The overall quality ranking
correlated r � .89, p � .01 with the average
TOSE, which contained more information
and so was the only measure retained for
further analyses.

The Total Teacher Quality Composite
(Total Teacher Quality) was derived from
the average of the TTAS quality total, total
CTC, and the average TOSE. Total Teacher
Quality had a scale of (1) “bottom 10%” to
(5) “top 10%,” which was the scale of all

three of the constituent measures. The me-
dian correlation of these three scores was r
� .54, p � .01, and their median correlation
with the composite was r � .84, p � .01. We
used this composite in most of the analyses
that followed.

The Oral Language Proficiency (OLP)
scale is a brief questionnaire completed by
a trained observer that assesses the lan-
guage quality, fluency, and facility of teach-
ers during their reading instruction. The
OLP was administered once in the middle
of the year. Teachers are rated on a five-
point Likert scale within each of four do-
mains (fluency, vocabulary, pronunciation,
and grammar), with varying descriptors de-
pending on the domain. Separate ratings
are provided for both Spanish and English,
where relevant. Scales were created within
each language across the four domains, and
the coefficient alphas were both � � .92
(OLP: domain totals). In addition, each
teacher was rated on an overall five-point
Likert scale ranging from (1) “bottom 10%”
to (5) “top 10%” for each language (OLP:
quality totals). The within-language corre-
lations of domain totals with quality totals
were r � .76, p � .01 (Spanish) and r � .74,
p � .01 (English). Given that a primary fo-
cus in this study was the attainment of over-
all teacher quality rankings, we focused
analyses on the quality totals. The correla-
tion of these totals across languages was
low (r � �.02, p � .05), suggesting the need
to measure oral language proficiency sepa-
rately in each language.

Teacher questionnaires. The Background
Information Survey (BIS) collects informa-
tion (gender, ethnicity, degree) on partici-
pating teachers at the beginning of the
school year. Information such as years
teaching each grade, credentialing, certifi-
cation, and specialized training was also
collected. We used it in the current study to
provide descriptive demographic data.

The Beginning of Year Survey (BOYS)
is a questionnaire that assesses teacher
knowledge across 70 questions (35 each in
Spanish and English) in a variety of do-
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mains related to reading. Previously used
with third- and fourth-grade teachers in
poor urban English-only schools in Hous-
ton and Washington, DC, this instrument
measures phonological, orthographic, and
morphographic knowledge (Foorman &
Moats, 2004) and was modified to assess
this knowledge in both Spanish and En-
glish. Teachers record the number of pho-
nemes in a given word (phoneme counting),
the number of syllables in a given word
(syllable counting), match a specified sound
from one word to one of four words in a
multiple-choice format (phoneme match-
ing), break a written word into its constit-
uent phonemes and determine if the word
is phonetically irregular or not (recognition
of sound symbol correspondences), and an-
swer multiple-choice questions in which
they are asked to analyze student errors in
spelling, oral reading, comprehension, and
writing in both Spanish and English using
hypothetical student work samples. Items
were scored as correct or incorrect and
summed to generate a percentage correct
total score.

Coefficient alpha for the 35 English
items was � � .72, and for Spanish, � �
.79. Two English and three Spanish items
were found to be poor items, and the coef-
ficient alpha for the remaining 33 English
items was � � .77, and for the remaining
32 Spanish items, � � .84. The correlation
between the Spanish and English scales was
significant (r � .29, p � .01) but low consid-
ering the scale structural similarity. This
pattern suggested that knowledge of read-
ing-related skills was relatively specific to
the language in which it was assessed, and
therefore we used separate scores for Span-
ish and English for analyses.

To summarize, the teacher observational
variables used in further analyses included
(a) Total Teacher Quality Composite (range
� 1–5), (b) OLP quality totals in Spanish
and English (range � 1–5), and (c) propor-
tions of student engagement, small-group
instructional format, and noninstructional
time from the TOSE (score range � 0–1).

For the questionnaires, total percentage
scores (range 0 to 1) of the teacher knowl-
edge questionnaire (BOYS) in both Spanish
and English were used.

Student achievement. To assess letter
name identification, we asked students to
identify each of the 26 letters of the English
alphabet and each of the 30 letters of the
Spanish alphabet. This is a key skill that kin-
dergartners are expected to master and on
which they should demonstrate substantial
growth. Internal consistency reliabilities
(coefficient alpha) across languages and
testing waves ranged from 0.94 to 0.97. De-
pendent measures were the raw score totals.

The Comprehensive Test of Phonologi-
cal Processing (CTOPP; Wagner, Torgesen,
& Rashotte, 1999) has nine subtests measur-
ing phonological awareness (PA), rapid
naming (RN), and phonological memory
(PM). Phonological awareness has consis-
tently been identified as an important pre-
dictor of early literacy, particularly before
and as individual word reading skills are
developed. The normative base consisted of
1,656 individuals from ages 5 to 24, similar
to the 1997 U.S. Census statistics. Coeffi-
cient alphas for all three composites in the
entire normative sample ranged from .83 to
.95, and .83 to .92 in the age range of this
sample; test-retest estimates in a small sam-
ple (n � 32) of children ages 5 to 7 ranged
from .70 to .92 for the three composites. Ad-
ditional content, concurrent, predictive, and
construct validity data are provided in the
CTOPP manual (Wagner et al., 1999).

For this study, we used five subtests, in-
cluding elision, blending words, blending
nonwords, segmenting words, and sound
matching (first sound and last sound). Raw
percentage correct scores were used to com-
pare performance with a Spanish language
version of this instrument (see below). We
created a phonological awareness (PA) com-
posite from the subtest scores, and branch-
ing rules enabled us to shorten testing time,
based on empirical modeling of perfor-
mance on this test using item-response
methods (Schatschneider, Francis, Foor-
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man, Fletcher, & Mehta, 1999), as well as
work in the parent project examining the
properties of this assessment in a larger
sample (n � 1,600) of bilingual students.
Further details on the computation and use
of this PA composite are available in
Vaughn et al. (2006).

The Test of Phonological Processing—
Spanish (TOPP-S) was developed to align
with the English CTOPP in terms of the
skills being addressed and the linguistic
complexity of the items within each subtest,
as well as the number of items, while still
being appropriate for the Spanish language.
With the exception of sound matching, all
subtests were built entirely of production-
based items. Reliability estimates for the
TOPP-S were determined on a sample of
approximately 1,500 students, and the co-
efficient alphas were very high, ranging
from 0.93 to 0.97. Branching rules similar to
those used for the CTOPP were also em-
ployed for the TOPP-S, and a PA composite
in Spanish was created using the analogous
subtests and the same rules as the English
PA composite.

The Experimental Word List was devel-
oped by first generating words from kin-
dergarten to grade 3 instructional cumula-
tive vocabulary materials. The generated
word list was then matched to the LEXESP
database of printed word frequencies in
Spanish (Sebastián, Cuetos, Martı́, & Car-
reiras, 2000), similar to the Zeno, Ivens,
Millard, and Duvvuri (1995) database of
word frequencies in English. We selected 40
words from the kindergarten to grade 3 in-
structional corpus with varying probability
depending on grade and printed word fre-
quency, with the final list consisting of 40
words representing a diversity of linguistic
features, ordered by difficulty to span kin-
dergarten to third grade. This measure has
very high reliability in grades kindergarten
through 3 (internal consistency was over .90
in the parent project sample with a total
sample size of 4,003 students). This is the
only measure of actual word reading we ad-
ministered, and we chose it because of its

ability to measure the skill as it is emerging
for most kindergarten children.

We used the Woodcock Language Pro-
ficiency Battery—Revised: English and
Spanish Forms (WLPB-R; Woodcock, 1991;
Woodcock & Munoz-Sandoval, 1995) to as-
sess oral language. Oral language is clearly
an important skill for kindergartners, par-
ticularly because many early literacy pre-
dictors are assessed orally, before children
develop literacy skills. The WLPB-R is a
well-standardized instrument whose nor-
mative sample, concordant with 1980 U.S.
Census statistics, consisted of 6,359 subjects
(3,245 in K to 12) and was the same as that
of the Woodcock-Johnson Psychoeduca-
tional Battery—Revised (Woodcock & John-
son, 1989). Median coefficient alphas range
from .81 to .92 across all age ranges (and
from 0.77 to 0.96 at ages 6 to 9) for the sub-
tests used; test-retest measures for selected
subtests in a sample of 504 ranged from 0.75
to 0.95. In addition, content, concurrent,
and construct validity data are also avail-
able in the WLPB-R manual (Woodcock,
1991). All measures were available for
Spanish and English, and the scaling pro-
cess allows scores on the English and Span-
ish language assessments to be directly
compared in the sense that it places the
Spanish language norms on the same scale
as the English language norms. Details are
provided in the test manuals (Woodcock,
1991; Woodcock & Munoz-Sandoval, 1995).
Subtests of the WLPB-R employed in this
study were measures of oral language, in-
cluding the subtests of listening compre-
hension, picture vocabulary, and verbal
analogies. Also, memory for sentences was
administered in the fall only. We computed
an oral language composite standard score
based on the average W score of measures
available at each testing time; it was the de-
pendent measure used in analysis.

Analysis Approach
We used descriptive analyses to detail

initial and final performance on the student
variables and to describe performance on
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the teacher variables as well. Correlational
analyses addressed the hypothesis regard-
ing the relation of teacher quality and
knowledge to classroom observations. Data
related to the hypothesis concerning the re-
lation of teacher quality to student out-
comes were analyzed in a multilevel frame-
work using the mixed procedure of SAS
(Littell, Milliken, Stroup, & Wolfinger, 1996;
SAS Institute, Inc., 2003), which assesses not
only the degree to which performance var-
ies among students within the same class-
room but also among students in different
classrooms. These analyses proceeded in
several steps. Most important, analyses
took into consideration both the language
of instruction and the language of the out-
come. In all, 32 teachers of 379 students
taught predominantly in English, and 51
teachers of 777 students taught predomi-
nantly in Spanish. We measured each out-
come both in English and in Spanish.

We built models of the effect of teacher
quality on student outcome in four steps. In
Step I, we computed the unconditional in-
traclass correlation coefficient (ICC) as a
measure of the effect of nesting students
within classrooms (Singer, 1998). All mod-
els used a full maximum-likelihood ap-
proach to deriving model fit and parameter
estimates. Step II added a measure of fall
performance as a student-level covariate
with both fixed and random effects at the
classroom level. The fixed effect of the co-
variate represents the average relation of
initial student performance to student out-
comes within classrooms, whereas the ran-
dom effect represents the degree to which
this relation varies across classrooms. Where
this random effect (in addition to the inter-
cept) was significant, it suggests that class-
rooms differed in the relation of the covar-
iate to the dependent measure. When the
random effect was not significant, it sug-
gests that the relation of the covariate to the
outcome did not differ across classrooms.
Step III added covariates of fall perfor-
mance representing the degree to which
classroom means differed on initial perfor-

mance (i.e., between-classroom variance
standardized across classrooms) as a fixed
effect. Steps I, II, and III together describe
the degree of clustering in the data and the
effect of the initial performance covariate on
outcomes.

Finally, in Step IV, we added teacher-
specific fixed effects. These were the primary
models of interest insofar as they test the ef-
fect of teacher-level characteristics (quality
and language of instruction) in explaining
student performance over and above the ef-
fects of student- and classroom-level covar-
iates representing the effect of students’ ini-
tial status on outcomes. Interactions of each
fixed effect with both outcome language and
the student-level, within-classroom covari-
ate of initial status were also considered. We
considered fixed effects significant at an
alpha level of .01, in an effort to balance
Type I and Type II errors given the number
of terms in Step IV models. Where fixed ef-
fects or interactions that involved classifica-
tory factors were significant, we conducted
post-hoc pairwise comparisons employing a
Tukey-Kramer family-wise correction at .05.
Higher-level, nonsignificant interaction ef-
fects were trimmed, to yield the final models
for four outcomes: letter name identification,
phonological awareness (PA), experimental
word list, and oral language composite.

To make more explicit the models being
fit in Steps I–IV, we provide equations that
describe the four steps for the phonological
awareness outcome. Models are presented
in hierarchical form. Equations are num-
bered to reflect the step in the model-fitting
process, which is given to the left of the dec-
imal, and to reflect the level in the hierarchy,
which is given as the number to the right of
the decimal, with X.1 being the student
level and X.2 being the classroom level.

Step I:

PA2ijk � b0jk � eijk, (I.1)
b0jk � c00k � d0jk, (I.2)

where PA2ijk is the phonological awareness
score at time 2 for student i in classroom j

This content downloaded from 129.007.158.183 on January 04, 2018 13:40:13 PM
All use subject to University of Chicago Press Terms and Conditions (http://www.journals.uchicago.edu/t-and-c).



BILINGUAL KINDERGARTNERS 351

measured in language k, and b0jk is the av-
erage phonological awareness score at time
2 in classroom j in language k, and c00k is the
grand mean of phonological awareness in
language k taken across all classrooms. The
terms eijk and d0jk are random effects and in-
dicate the extent to which individual sub-
jects deviate from the mean of their class-
room, and the extent to which a given
classroom mean deviates from the grand
mean for all classrooms, respectively. They
are assumed to be distributed normally, to
have mean 0, and their variances are esti-
mated as part of the model-estimation pro-
cess. In this study, we estimated these var-
iance components in such a way that there
was one estimate of the level 1 residual var-
iance (Var(eijk)) but separate estimates of the
variance in random effects at level 2
(Var(d0jk)) for each language k (k � English,
Spanish).

To ascertain the effect of clustering, we
computed the ICC for language k from the
variance components computed in Step I.
Specifically, the ICC for language k is given
by the following formula:

ICCk � Var(d0jk) / [Var(d0jk) � Vareijk],

where the terms are as described in the pre-
ceding paragraph. It is important to note
that the second term in the denominator is
the same for both languages, whereas the
variance in classroom means (i.e., the nu-
merator term and the first term in the de-
nominator) is specific to each language.
This ratio of variance in the classroom
means relative to total variance in the out-
come gives an index of the degree to which
students in the same classroom are more
alike in their performance than students in
different classrooms. It is the variability in
classroom means that can be explained by
teacher- or classroom-level predictors such
as teacher quality, teacher knowledge, and
teacher language. In contrast, the residual
or within-classroom variance is explained
by introducing student-level predictors
such as initial status on the outcome, which
is accomplished in Step II.

Step II:

PA2ijk � b0jk � b1jk (PA�W1ijk) � eijk, (II.1)
b0jk � c00k � d0jk, (II.2a)
b1jk � c10k � d1jk, (II.2b)

where PA2ijk is, as before, the phonological
awareness score at time 2 for student i in
classroom j measured in language k, and
PA-W1ijk is the corresponding score for the
same student at time 1. Because PA-W1ijk is
centered at the classroom mean for lan-
guage k, it has an overall mean of 0 for each
language, and classrooms do not differ on
average on this variable in either language.
We designate this within-classroom center-
ing by the W following the name of the
measure. Because of the within-classroom
centering of PA-W1ijk, the coefficients have
the following interpretations: b0jk remains
the average phonological awareness score
at time 2 in classroom j in language k, and
b1jk is the effect of PA-W1 in classroom j in
language k. Both b0jk and b1jk are allowed to
vary across classrooms as evidenced by the
random effects in the level 2 equations for
these terms, d0jk and d1jk, in equations II.2a
and II.2b, respectively. The coefficient c00k in
equation II.2a gives the average value in the
outcome across the set of classrooms,
whereas the coefficient c10k in equation II.2b
gives the average effect of student-level
initial status across the set of classrooms, re-
spectively. If the variance in the random ef-
fects of equation II.2b is 0 (i.e., Var(d1jk) �
0), then the effect of student initial status is
the same across classrooms, and the ran-
dom effects for initial status would be
dropped from the model at this step. Step II
models improve the prediction of student
performance because they predict end-of-
year performance from both the classroom
average as well as from students’ initial
status in the fall. As a result, Step II models
will produce a reduction in Var(eijk) to the
extent that initial status predicts final status.

Step III: Unlike the models in Step II,
which build up the level 1 (i.e., student
level) equation, Step III models build up the
level 2 equation for the classroom mean by
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adding initial status in language k at the
classroom level as a predictor of end-of-year
performance in that language.

PA2ijk � b0jk � b1jk(PA�W1ijk) � eijk, (III.1)
b0jk � c00k � c01k(PA�B1jk) � d0jk, (III.2a)
b1jk � c10k � d1jk, (III.2b)

where all terms from prior steps retain the
same meaning, with the exception of c00k,

which now gives the conditional grand
mean for end-of-year performance, or, put
another way, the mean at the end of the year
for classrooms performing at the mean at
the of beginning of the year. The only new
terms, PA-B1jk and c01k, represent the mean
initial status in classroom j in language k,
and its effect on end-of-year performance in
language k, respectively. Thus, Step III mod-
els are expected to reduce the variability in
classroom means in language k at the end
of the year. That is, Step III models are pre-
dicted to reduce Var(d0jk) relative to Step II.
It is the Var(d0jk) at Step III that is available
to be explained by classroom-level predic-
tors to be entered in Step IV.

Step IV: Like Step III, the models at Step
IV build up the level 2 equation for the
classroom mean (eq. IV.2a). However, in ad-
dition, interaction effects between teacher
predictors and the student covariate were
also considered in Step IV. Thus, unlike Step
III, Step IV also built up the level 2 equation
for the effect of the student covariate (eq.
IV.2b). We present here the general model
under consideration at Step IV in terms of
the variables used to explain the classroom
mean in language k (b0jk) and the effect of
the student covariate of initial status (b1jk).

PA2ijk � b0jk � b1jk(PA�W1ijk) � eijk, (IV.1)
b0jk � c00k � c01k(PA�B1jk) � c02kBOYjk �

c03kBOYjk� � c05kOLPjk� � c04kOLPjk �

c06kTQCj � c06kTLj � c07kOLjk � d0jk,
(IV.2a)

b1jk � c10k � c11kBOYSjk � c12kBOYSjk� � d1jk�,
(IV.2b)

where BOYSjk is teacher knowledge for
teacher j in language k and BOYSjk� is
teacher knowledge for teacher j in the lan-

guage other than the outcome language
(i.e., if k � English then k� � Spanish, and
vice versa), OLPjk is oral language profi-
ciency for teacher j in language k, and OLPjk�

is oral language proficiency for teacher j in
the language other than the outcome lan-
guage (i.e., similar to coding for BOYS),
TQCj is the total quality composite rating
for teacher j, TLj is language of instruction
used by teacher j, and OLjk is the language
of the outcome and has the same value for
all teachers for any particular outcome. The
coefficients c0pk give the effect of variable p
on the classroom means in language k. In
addition to the terms presented in equation
IV.2a, models in Step IV included interac-
tions of OLjk with variables in equation IV.2a
as additional terms in equation IV.2a, and
interactions of variables in equation IV.2a
with student initial status. These latter in-
teractions appear as effects of the variable
on the coefficient to the left of the equals
sign in equation IV.2b. We show these “in-
teractions” in equation IV.2b above for
BOYSjk and BOYSjk�.

The models of Step IV reduce variability
in the classroom means based on the pre-
dictors entered into equations IV.2a and
IV.2b. By comparing the variance of the re-
sidual term in equation IV.2a (Var(d0jk)) with
that from equation 1.2a, we can determine
the variance in classroom means in each
language accounted for by the complete set
of predictors in equations IV.1, IV.2a, and
IV.2b. By comparing the variance of the re-
sidual terms between the models of Steps
IV and III, we can determine the percentage
of variance in the classroom means in each
language explained by measures of teacher
quality and instruction over and above the
contributions of initial status at the student
and classroom levels. We can also use the
variance components from the Step IV
equations to recompute the ICC and
thereby determine the effects of clustering
when teacher and student characteristics
are accounted for in the model. This latter
number is important for effective design of
treatment studies that might consider using
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the predictors of Step IV as covariates in a
model to assess the effect of a classroom-
level intervention.

Results
Descriptive Analyses
Many teacher measures used in this

study were new, and performances on these
predictor measures have not been reported
in a sample this large of this age and popu-
lation. We examined distributions through
box and stem-and-leaf plots, as well as nor-
mative statistics (e.g., skewness, kurtosis).
Performances are presented in Table 1.
The beginning-of-year knowledge survey
(BOYS) in Spanish was negatively skewed
(an accumulation of scores toward the high
end of the score distributions), which indi-
cated that most teachers showed good
knowledge of these skills. Rankings of oral
language proficiency (OLP) had a limited
range of responses, were not available in
both languages for all teachers (e.g., Span-
ish OLP was not ranked for a teacher who
used only English in the classroom), and so
were considered categorically (high, low,
unobserved). All other teacher measures
were normally distributed across nearly
every index examined. Quality rankings in
general corresponded to categories of be-
tween (3) “average” and (4) “above aver-
age.” Overall, students were engaged dur-
ing much of the time that they were
observed (M � 96%, SD � 4%). Small-
group instruction was observed infre-
quently but with considerable variability
(M � 20%, SD � 21%), and nonreading in-
struction was observed approximately 10%
of the time (M � 12%, SD � 6%).

Student performances are presented in
Table 2. In the fall, scores on Spanish and
English versions of the same measure ap-
peared similar in their distributions (e.g.,
letter name identification in Spanish and
English). Raw score measures (letter name
identification, experimental word list, PA
composite) were positively skewed toward
the low end of the performance distribu-
tion, as expected. Oral language composite

standard scores were normally distributed,
albeit with mean performance well below
the normative population mean values. By
spring testing, letter name identification
was negatively skewed (i.e., most students
learned this skill), whereas the PA compos-
ites were much more normally distributed
relative to the fall testing. Distributions for
experimental word lists remained posi-
tively skewed but with greater variability
relative to the fall performance distribution.
Oral language composites were again nor-
mally distributed in the spring, although lit-
tle improvement was apparent for this mea-
sure in either language.

Primary Analyses
Teacher characteristics and classroom

observational data. First, analyses focused
on the relations of teacher quality, knowl-
edge, and oral language proficiency to ob-
servable classroom characteristics (e.g.,
time on task, student engagement, small-
group format). We expected that student en-
gagement and small-group instruction
would be positively related to measures of
quality and knowledge, such that higher-
quality teachers would have students who
were more frequently on task or who were
instructed in small groups. In contrast, we
expected that noninstructional time would
be negatively related to teacher quality,
with more effective teachers spending more
time in instruction.

Results were similar whether all teach-
ers (N � 141), only kindergarten teachers
(N � 105), or only kindergarten teachers
with students “linked” to them (N � 83)
were considered (see Table 3). Analyses by
subgroups according to teacher’s language
of instruction (e.g., examining student en-
gagement during RLA in Spanish for teach-
ers who taught only, or predominantly, in
Spanish) were considered, although these
results were similar to those in Table 3, so
only the global analyses are presented.

Among teachers in this study, overall
quality was positively related to overall stu-
dent engagement (p � .01), such that more
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Table 1. Descriptive Data for Teacher Measures (N � 141)

Measure N M SD

Observations:
Checklist of Teacher Competency (CTC) 133 3.58 .55
Texas Teacher Appraisal System (TTAS) 137 3.42 .54
Timed Record/Student Engagement (TOSE) 141 3.22 .39
Total teacher quality (TTAS, CTC, TOSE) 141 3.39 .41
Oral language proficiency:

Spanish 93 3.33 .68
English 121 3.44 .58

Questionnaires:
Beginning of Year Survey:

Spanish 124 .82 .14
English 136 .71 .15

Note.—Range of possible scores for observation measures � 1–5; range for question-
naire � 0–1. See text for derivation of variables from questionnaires and observation
measures.

Table 2. Descriptive Data for Achievement Tests (N � 1,156 Students)

Fall Spring

Language/Measure N M SD M SD

Spanish:
Letter name identification 1,143 8.49 7.96 20.29 10.11
Phonemic awareness composite 1,148 21.27 16.83 44.90 20.28
Experimental word list 1,114 1.07 4.69 12.74 15.02
Oral language composite 1,124 75.47 22.34 81.33 22.71

English:
Letter name identification 1,137 9.43 9.30 16.34 9.35
Phonemic awareness composite 1,142 21.12 15.65 40.64 16.70
Experimental word list 1,105 .99 3.08 6.67 7.33
Oral language composite 1,120 55.56 19.69 59.66 20.51

Note.—Means and standard deviations are for students with data at both time points. Numbers for phonemic
awareness composites are percentage correct (range � 0–100), from the subtests of the Test of Phonological
Processing (TOPP-S), or the Comprehensive Test of Phonological Processing (CTOPP). Letter name identification
scores are raw scores (range � 0–26 in English, 0–30 in Spanish). Experimental word list scores are also raw
scores (range � 0–40). Oral language composite scores, from the Woodcock Language Proficiency Battery—
Revised (WLPB-R), are standard scores (M � 100, SD � 15).

Table 3. Correlations of Teacher Quality and Knowledge with Minute-by-Minute Observations

Observation/Measure Quality BOYS English BOYS Spanish

All teachers (N � 141):
Student engagement .36** .11 .14
Small-group instruction �.08 .11 �.05
Noninstructional time �.19* �.19* �.02

Teachers linked to students (N � 83):
Student engagement .19 .02 .26*
Small-group instruction �.05 .03 �.05
Noninstructional time �.28** �.17 �.07

Note.—Teacher quality � average composite score from Checklist of Teacher Competencies,
Texas Teacher Appraisal System, and timed observations of student engagement. BOYS � Be-
ginning of Year Survey.

* p � .05.
** p � .01 (other correlations are nonsignificant).
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effective teachers had more engaged stu-
dents. However, quality was unrelated to
time of content instruction in a small-group
format (p � .05). Time spent in noninstruc-
tional activities was significantly though
modestly negatively related to quality (p �
.05), with higher-quality teachers spending
more time in content-based instruction. We
noted the same pattern whether all teachers,
only kindergarten teachers, or only teachers
linked to students were considered. Al-
though quality was related to these obser-
vational data, in general, teacher knowl-
edge of reading-related information in
either language was unrelated to observa-
tional data.

Teacher and language variables and stu-
dent outcomes. The second set of primary
analyses examined the relation of teacher
quality, knowledge, oral language profi-
ciency, and language of instruction to
student outcomes (which may vary by lan-
guage of the outcome), considering cluster-
ing effects and beginning-of-the-year stu-
dent performance. Results of initial and
final models for each outcome are presented
in Tables 4 and 5. As shown under the Step
I models in Table 4, intraclass correlations
ranged from .09 (for experimental word list
in English) to .62 (for letter name identifi-
cation in Spanish), with a median value of
.44 (.28 in English and .52 in Spanish). Such
values highlight the benefit of a multilevel
approach to these data and that roughly
half of the variance in Spanish outcomes
(less in English) was due to variability be-
tween classrooms, and about half the vari-
ance in Spanish outcomes (more in English)
was due to variability within classrooms.

However, each Step II model showed an
improvement in fit over Step I models, and
the within-classroom covariate was highly
significant in each case (all p � .01), as ex-
pected. In general, between-classroom var-
iance estimated in Step II models did not
change from Step I models, with the median
across languages near zero (as expected),
whereas the within-classroom variance de-
creased substantially (median � 24%, also

as expected). Put another way, Step II mod-
els did not explain any of the variability in
classroom means but accounted for approx-
imately one-quarter of the variability be-
tween students in the same classroom
(though only about 12% of the total vari-
ability in outcomes in either language was
explained by within-classroom measures of
initial status). In addition, each Step III
model showed an improvement in fit over
Step II models, and the between-classroom
covariate was highly significant in each case
(all p � .01), as expected. In general, within-
classroom variance did not change from
Step II models, with the median across lan-
guages near zero (as expected), whereas be-
tween-classroom variance decreased (as ex-
pected) in both Spanish (median � 38%)
and English (median � 64%). Put another
way, Step III models did not explain any of
the explainable individual differences be-
tween students in the same classroom but
did explain one-third to two-thirds of the
explainable differences in classroom means,
that is, differences between students in dif-
ferent classrooms (or an additional 19% of
the overall variance in Spanish outcomes,
and an additional 24% of the overall vari-
ance in English outcomes). Therefore, inclu-
sion of a child’s, and a child’s classroom’s,
initial performance predicted students’
end-of-year performance, highlighting its
importance for assessing student outcomes
at either the student or classroom level.

Step IV (final) models, which added
teacher-specific characteristics of quality
and language of instruction (that varied
across but not within classrooms), appear in
Table 4. Step IV models for all outcomes
showed an improvement in fit over Step III
models. Also, the within-classroom vari-
ance did not change from Step III models,
with the median across languages near zero
(as expected), but between-classroom vari-
ance decreased by approximately one-half
in English (median � 49%) and three-quar-
ters (median � 75%) in Spanish (or an ad-
ditional 6% of the total variance in English
outcomes and an additional 23% of the total
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Table 4. Random Effects across Step I through IV Models, by Spanish and English Measures
at End of Kindergarten

Letter Name
Identification

Phonological
Awareness

Oral Language
Composite

Experimental
Word Reading

Model Effect PE (SE) ICC Effect PE (SE) ICC Effect PE (SE) ICC Effect PE (SE) ICC

Step I BE 44.72 .51 BE .006 .18 BE 189.30 .37 BE 9.96 .09
(8.02) (.001) (48.87) (2.82)

BS 70.99 .62 BS .01 .28 BS 330.96 .50 BS 114.73 .54
(12.49) (.002) (81.86) (20.36)

Res. 43.00 Res. .026 Res. 327.28 Res. 96.34
(1.36) (.001) (10.40) (3.08)

Step IV BE 5.31 .16 BE .002 .09 BE 10.82 .09 BE 1.36 .02
(1.23) (.001) (3.13) (1.08)

BS 9.46 .25 BS .005 .21 BS 12.31 .10 BS 29.38 .28
(1.95) (.001) (3.44) (5.77)

Res. 28.23 Res. .019 Res. 112.83 Res. 77.27
(.93) (.001) (3.74) (2.50)

Explainable Variance Explained

Effect S4S1 % Effect S4S1 % Effect S4S1 % Effect S4S1 %

BE .88 .62 BE .44 30 BE .94 77 BE .86 26
BS .87 .67 BS .55 34 BS .96 81 BS .74 49

Res. .34 Res. .27 Res. .66 Res. .20

Note.—Effect � parameter term (BE � between classrooms, English language; BS � between classrooms,
Spanish language; Res. � residual); PE/SE � parameter estimate and standard error of variability at the class-
room level, or of the residual (at the student level); ICC � intraclass correlation coefficient, a measure of the
degree to which students’ scores within a classroom are related (estimate/estimate � residual) in unconditional
means models and in final models; S4S1 � comparison of the models, indicating the size of the reduction in
variability (parameter estimates) in Step IV relative to Step I (estimate Step I � estimate Step IV/estimate Step
I); % � proportion of the explainable variance in Step I explained by effects in Step IV at the between- and
within-classroom levels for each language.

variance in Spanish outcomes). These re-
sults suggest that teacher characteristics,
language of instruction, and language of the
outcome measure affect student outcomes,
over and above initial performance. Alto-
gether, models accounted for approxi-
mately 42% of the variance in English out-
comes (12% � 24% � 6%) and 54% of the
variance in Spanish outcomes (12% � 19%
� 23%). Results by outcome measure are
presented below, and these fixed effects are
noted in Table 5.

Letter name identification: Main effects
were noted for both of the initial-status co-
variates (both p � .01), oral language pro-
ficiency (OLP) in the language of the out-
come (p � .01) and predominant teaching
language (p � .01), and for outcome lan-
guage (both p � .01). In addition, the inter-
action of the within-classroom covariate

with OLP in the language other than the
language in which the outcome was mea-
sured was statistically significant (p � .01),
as were interactions of outcome language
with the within- (p � .01) and between-
classroom initial-status covariate (p � .01),
the predominant language of the teacher
(p � .01), and with OLP in the language of
the outcome (p � .01).

Estimates for the effects of the initial-
status covariates were positive, indicating
that beginning-of-the-year letter-naming
performances (both at the student and
classroom levels) were positively related to
letter-naming outcomes at the end of the
year. For OLP of the teacher in the language
of the outcome, estimates and Tukey-Kra-
mer corrected p-values showed that stu-
dents’ letter naming in a given language
was higher when their teacher received an
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Table 5. Fixed Effects in Final Models

Letter Name
Identification

Phonological
Awareness

Oral Language
Composite

Experimental
Word Reading

Effect df F df F df F df F

Initial (within) 1,144 332.72** 1,153 381.16** 1,144 932.27** 1,100 157.02**
Initial (between) 1,1859 135.54** 1,1869 104.09** 1,1823 356.37** 1,1843 64.78**
OLP (same) 2,1859 8.86** 2,1869 5.54**
OLP (different) 2,1843 9.37**
Total quality 1,1843 17.78**
Teacher language 1,1859 10.51** 1,1843 12.58**
Outcome language 1,134 9.45** 1,143 15.62** 1,134 298.01** 1,134 11.86**
Initial (within) * OLP (different) 2,1859 8.88** 2,1823 9.50** 2,1843 6.43**
Initial (within) * outcome language 1,144 7.01** 1,100 8.95**
Initial (between) * outcome language 1,1859 19.88**
OLP (same) * outcome language 2,1859 8.88**
Teacher language * outcome language 1,1859 7.29** 1,1823 10.06** 1,1843 16.12**

Note.—Effect � Type III term in final model (not all 22 terms are listed, including those not significant for
any dependent measure). Main effect terms consisted of initial (within) and initial (between), representing the
within-classroom covariate of initial status, and the between-classroom covariate of initial status, respectively;
oral language proficiency (OLP) in the language of the outcome (same), and the other language (different);
Beginning of Year Survey in the language of the outcome (same), and the other language (different); total quality
(see Method for derivation); predominant teaching language of teacher (English or Spanish); and outcome lan-
guage of the dependent measure (English or Spanish). Interactions of the within-classroom covariate, and of
outcome language, with each of the other terms were also included in final models. Where values are not shown,
they were not significant for that dependent variable. All interactions were trimmed from the Step IV phonolog-
ical awareness model because none was significant. An asterisk between terms denotes an interaction, and
asterisks after values indicate significance.

**p � .01.

OLP rating of either “high” (p � .01) or
“low” (p � .01) relative to when the stu-
dents’ teacher was not observed to teach in
that language. The estimate for teachers
whose teaching language was predomi-
nantly English was lower than that for
teachers whose primary teaching language
was Spanish, and Tukey-Kramer corrected
p-values indicated that this difference was
statistically significant (p � .01). In other
words, students’ letter-naming outcomes,
on average (i.e., across languages with re-
spect to the outcome measures), were
higher when the predominant teaching lan-
guage was Spanish, relative to when it was
English. Also, the estimate for English out-
comes was higher than that for Spanish,
and Tukey-Kramer corrected p-values indi-
cated that this difference was significant
(p � .01). Thus, students’ English letter-
naming outcomes were higher than they
were in Spanish.

Regarding the interaction of the within-

classroom initial status covariate and OLP
in the language other than the one in which
the outcome was measured, estimates were
positive when this OLP was either “high”
or “low” relative to when it was unob-
served, indicating a stronger relation of this
covariate to outcomes when students’
teachers were rated. Regarding the interac-
tions of language of the outcome and both
the within- and between-classroom covari-
ates, the estimates were positive when the
outcome language was English relative to
when it was Spanish, suggesting that the re-
lation of these covariates to letter-naming
outcomes was stronger in English than
Spanish. For the interaction of outcome lan-
guage and predominant teaching language,
outcomes were highest for students of
teachers who taught predominantly in
Spanish, with outcomes measured in Span-
ish. These outcomes were higher than Span-
ish outcomes for students of teachers who
taught predominantly in English and for

This content downloaded from 129.007.158.183 on January 04, 2018 13:40:13 PM
All use subject to University of Chicago Press Terms and Conditions (http://www.journals.uchicago.edu/t-and-c).



358 THE ELEMENTARY SCHOOL JOURNAL

MARCH 2007

outcomes measured in English in general,
regardless of the predominant teaching lan-
guage (all Tukey-Kramer adjusted p � .01).
Finally, Tukey-Kramer corrected p-values of
the interaction of outcome language with
OLP in the language of the outcome sug-
gested that outcomes were highest when
they were measured in Spanish and when
OLP was either “high” or “low” relative to
all other combinations of outcome language
and OLP (all p � .05).

Phonological awareness (PA): Outcome
language and within-classroom initial-
status covariates did not interact with other
fixed effects in the final model. Main effects
were noted for both initial-status covariates
(p � .01), for oral language proficiency
(OLP) in the language of the outcome (p �
.01), and for outcome language (p � .01).
Estimates for initial-status covariates were
positive, indicating that beginning-of-the-
year PA performances were positively re-
lated to PA outcomes at the end of the year.
For teacher OLP in the language of the out-
come, estimates indicated that students’ PA
in a given language was significantly higher
when their teacher received an OLP rating
of either “high” (p � .05) or “low” (p � .01)
relative to when students’ teacher was not
observed to teach in that language. Finally,
the estimate for English outcomes was sig-
nificantly lower than that for Spanish (p �
.01). In other words, students’ English PA
outcomes were lower than they were in
Spanish PA at the end of kindergarten.

Oral language composite: Main effects
were noted for both initial-status covariates
and for outcome language (all p � .01). In
addition, we also found interactions of the
within-classroom covariate with teachers’
OLP in the language other than the lan-
guage in which the outcome was measured
(p � .01), and of outcome language with the
predominant language of the teacher (p �
.01). Estimates for covariates were positive,
indicating that oral language performances
at the beginning of the year were positively
related to oral language outcomes at the
end of the year. The estimate for English

outcomes was significantly lower than that
for Spanish (p � .01), indicating that stu-
dents’ English oral language outcomes were
lower than those of Spanish.

Regarding the interaction of the within-
classroom covariate and teachers’ OLP in
the language other than the one in which
the outcome was measured, estimates were
positive when teachers’ OLP was either
“high” or “low” relative to when it was un-
observed, indicating a stronger relation of
this covariate to outcomes when teachers
were rated. Regarding the interaction of out-
come language and predominant teaching
language, Spanish outcomes were higher
than English outcomes regardless of whether
predominant teaching language was English
or Spanish (both p � .01, and as indicated by
the main effect of outcome language), but the
difference between Spanish and English out-
comes was larger when the predominant
teaching language was Spanish (approxi-
mately 21 standard score points) relative to
when the predominant teaching language
was English (approximately 12 standard
score points).

Experimental word reading list: Main ef-
fects were noted for both initial-status co-
variates, teachers’ oral language proficiency
(OLP) in the language other than the lan-
guage in which the outcome was measured,
total teacher quality (all p � .01), and for
predominant teaching language and out-
come language (both p � .01). In addition,
we obtained interactions of outcome lan-
guage with the within-classroom initial-
status covariate (p � .01), with predominant
language of the teacher (p � .01), and with
teachers’ OLP in the language other than
the one in which the outcome was mea-
sured (p � .01).

Regarding the main effects, estimates for
covariates were positive, indicating that be-
ginning-of-the-year word-reading perfor-
mances were positively related to word-
reading outcomes at the end of the year. For
teachers’ OLP in the language other than
the language in which the outcome was
measured, estimates for OLP rated “low”
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were positive and significantly different
from estimates for OLP rated “high” (p �
.01). In other words, outcomes for word
reading in one language (e.g., English) were
higher when a teacher was rated “low” in
OLP in the other language (Spanish) rela-
tive to when she/he was rated “high” in
Spanish. The estimate for total quality was
positive and significant, suggesting that
higher outcomes were associated with
higher ratings of quality. The estimate for
English outcomes was significantly lower
than that of Spanish (p � .01), indicating
that students’ English word-reading out-
comes were lower than their Spanish word-
reading outcomes. The estimate for a teach-
ing language that was predominantly
English was significantly lower than where
it was Spanish (p � .01). In other words,
students’ word-reading outcomes were
higher when the predominant teaching lan-
guage was Spanish relative to when it was
English.

Regarding the interaction of language
of the outcome and the within-classroom
initial-status covariate, plots suggested
that the relation of this covariate to word-
reading outcomes was stronger in Spanish
than English. Concerning the interaction of
outcome language and predominant teach-
ing language, outcomes were highest for
students of teachers who taught predomi-
nantly in Spanish, with outcomes mea-
sured in Spanish, and these outcomes were
significantly higher than Spanish outcomes
for students of teachers who taught
predominantly in English (p � .01), or En-
glish outcomes in general, regardless of
whether the teacher taught predominantly
in English (p � .01) or Spanish (p � .01).
Finally, for the interaction of outcome lan-
guage with teachers’ OLP in the language
other than that in which the outcome was
measured, outcomes were highest when
they were measured in Spanish and teach-
ers’ OLP was “low” in English; such out-
comes were significantly higher than all
other combinations of these variables (all
p � .05).

Discussion
We investigated whether teacher quality and
related characteristics were related to class-
room instructional variables and whether
these and other language (of instruction and
of outcome) variables were related to lan-
guage and literacy outcomes for ELLs who
were learning to read in Spanish or English.
Results are summarized and conceptualized
according to hypotheses.

Instructional Time
We found significant positive relations

between teacher quality and student en-
gagement, such that higher-quality teachers
had students who were more frequently
judged as being on versus off task. There
was not a significant relation between
teacher quality and the use of small-group
instruction. There were, however, signifi-
cant negative relations between teacher
quality and the use of noninstructional
time: teachers rated high in quality did not
lose instructional time in lengthy transitions
that were unrelated to reading (e.g., disci-
plining students, making announcements,
having students line up and go to the rest-
room, being out of the classroom, and dis-
pelling chaotic disruptions) but focused
their energies on academic activities such as
oral language development, phonemic
awareness, and letter-sound instruction.
Teachers with high-quality ratings, there-
fore, focused on instructional tasks as re-
ported in other literature (Fisher et al., 1980;
Stallings et al., 1986; Wharton-McDonald et
al., 1998). These findings provide some evi-
dence for the validity of the teacher-quality
composite used, although fewer relations
were noted between instructional variables
and teacher knowledge.

Literacy and Language Outcomes
For literacy and language outcomes ex-

amined, teacher instructional language, lan-
guage of the outcomes, oral language pro-
ficiency, and teacher quality were all related
to end-of-kindergarten performance. These
findings held even considering initial per-
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formance, which has long been known to
influence end-of-year outcomes in native
English (e.g., Coleman et al., 1966) and bi-
lingual (e.g., August & Hakuta, 1997) pop-
ulations in the early grades. This study ex-
tends such consideration not only to a given
student’s initial performance but also to the
initial performance of the student’s class-
room, although we were most interested in
teacher effects that may be evidenced over
and above these context effects. Results are
summarized below.

First, as noted, the nested nature of (par-
ticularly large) student datasets should be
taken into account. For every outcome ex-
amined, we noted substantial noninde-
pendence among students in a given class-
room (with a given teacher), and, in most
cases, clustering effects indicated that the
relation of initial status to outcomes varied
across classrooms. In many models, the ini-
tial status of both individual students and
their classroom mean appeared similar to or
outweighed teacher effects. Despite such
findings, models that added teacher effects
over and above these covariates were better
fits to the data and highlight the importance
of considering multiple predictors for out-
comes.

Second, the language of the outcome
was critical in predicting performance on
outcomes, with Spanish performances
higher than those in English for all out-
comes in this bilingual sample (as shown in
Table 2). Because the measures were in gen-
eral designed to be equated or at least
highly similar across languages, these re-
sults suggest that most bilingual students
end their kindergarten year with stronger
skills in Spanish than in English. Such a re-
sult begs the question as to whether the lan-
guage used in the classroom has a moder-
ating effect on this difference in language
performance. For example, such a result
could be evident in a classroom where the
teacher teaches in Spanish for most of the
kindergarten year (e.g., a transitional class-
room). In fact, for all measures except pho-
nological awareness, the predominant lan-

guage of the teacher interacted with outcome
language, such that outcomes were highest
when both the outcome and the teaching
language were Spanish. For letter naming
and word reading, these “Spanish-Spanish”
outcomes were higher than all other instruc-
tional language and outcome groupings; for
oral language, the difference between Span-
ish and English outcomes was amplified
when the predominant teaching language
was Spanish relative to when it was English.
In addition, for letter naming and word
reading, there was a main effect of language
of instruction such that outcomes in both
languages were higher with predominantly
Spanish instruction relative to predomi-
nantly English instruction, after considering
all other factors.

Third, the results of this study also high-
light the importance of bilingual students’
teachers’ oral language proficiency, both in
the language of a given outcome as well as
in the other language. For every outcome,
one or both of these language-proficiency
variables evidenced either a main or mod-
erating effect (with outcome language or
with initial status). In most cases, being
rated (as either “high” or “low”) in a given
language was generally associated with
higher outcomes either in that language or
in the other language relative to when the
teacher was not rated. This may be because
oral language was not rated if a teacher was
not observed to teach in that language. It
may also be that teaching at least partially
(if not predominantly) in two languages
bodes well for stronger outcomes in bilin-
gual students in both languages, at least in
kindergarten. The only case where ratings
of “low” produced higher outcomes than
ratings of “high” was for word reading, al-
though in this case the ratings were for oral
language proficiency in the language other
than the language of the outcome.

Fourth, other teacher variables did not
produce strong relations to outcomes, in
particular, our surveys of teacher knowl-
edge (in both languages). We recognize that
perhaps paper-and-pencil measures of
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teachers’ content knowledge may not share
a direct relation with how well teachers are
able to scaffold and make quick instruc-
tional decisions while teaching children to
read in a real classroom. We also recognize
that the positive relations of teacher knowl-
edge to student outcomes achieved in other
studies may be due to the professional de-
velopment that was provided across the
school year (Foorman & Moats, 2004;
McCutchen et al., 2002). Professional devel-
opment was not provided in the current
study, and doing so may have bolstered the
connection between teacher measures and
student outcomes.

With respect to the total quality com-
posite, word reading was the only depen-
dent measure where higher teacher quality
was associated with higher outcomes. Al-
though better measures of the teacher-
quality construct may have provided
stronger results, they would also need to
be considered in the context of initial per-
formance. Students within a given class-
room vary in aptitude, academic history,
and socioeconomic and demographic char-
acteristics that are in one sense quantified,
individually and collectively, in terms of
students’ own, and their classroom’s initial
performance. Students have these charac-
teristics upon their entry into the classroom,
before a qualified teacher may exert her/his
effect. Therefore, the goal of a high-quality
teacher may be to interact with initial status,
such that for initially low-achieving stu-
dents the relation of initial to final status is
attenuated, and for initially high-perform-
ing students the relation of initial to final
status would remain high. In this study,
though, initial status was more likely to be
moderated by language than by teacher
quality or content knowledge.

Conclusion
Based on state literacy assessments, schools
in our study were doing a good job in ed-
ucating English language learners. Thus, it
is not surprising that (a) teachers’ mean
scores on content knowledge and ratings of

teacher quality and oral language profi-
ciency were slightly above average, (b) stu-
dents tended to be on task during reading/
language arts instruction, and (c) scores on
literacy measures increased across the kin-
dergarten year. Within this context, then, we
examined the degree to which teacher qual-
ity and literacy knowledge were related to
instructional variables. We also investigated
the extent to which a variety of teacher char-
acteristics (quality, knowledge, oral lan-
guage proficiency) and language (of in-
struction and of dependent measures) were
related to students’ language and literacy
outcomes, considering initial status.

The most notable findings regarding
classroom observations were the positive
relations of teacher-quality ratings to stu-
dent engagement and the negative relations
of teacher quality to noninstructional time.
The most notable findings regarding stu-
dent outcomes were the importance of ini-
tial status (both within and between class-
rooms), language of instruction, and the
language of measured outcomes in predict-
ing student outcomes. Teacher quality was
related to word-reading skills, but teacher
knowledge in either language was unre-
lated to these student literacy outcomes.

Stronger or broader relations in predict-
ing student outcomes over initial status
may be evidenced in the years beyond kin-
dergarten, as skills become more stabilized,
although defining teacher quality as the
ability to close within-classroom achieve-
ment gaps is an enormously high standard
(see Borman & Kimball, 2005, p. 18). Doing
so would require teachers to differentiate
instruction based on knowledge of individ-
ual students’ strengths and weaknesses,
which for bilingual students include their
initial literacy and language status in both
Spanish and English. Barriers to enacting
differentiated instruction include (a) teach-
ers’ lack of understanding of how to indi-
vidualize instruction based on assessment
data, (b) the adoption of curriculum mate-
rials oriented toward whole-class instruc-
tion and difficulty identifying when it is
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possible to form small groups, (c) uncer-
tainty about how to manage and academi-
cally engage students who are not in the
small group that is the focus of instruction
by the teacher at a given time, and (d) lack
of available professional development and
mentoring to teachers that address these ar-
eas. Within bilingual settings, in particular,
closing the achievement gap dictates that
teachers of ELLs be able to respond to var-
ied levels of student oral language profi-
ciency and vocabulary and concept knowl-
edge by scaffolding instruction to meet the
needs of diverse learners. This translates
into structuring classroom environments so
that students are able to participate in
lengthy discussions using complex syntacti-
cal and verbal exchanges in order to develop
academic language (Gersten & Baker, 2000;
Hickman, Pollard-Durodola, & Vaughn,
2004). However, such interchanges are likely
mediated by teachers’ capacity to respond to
their own level of proficiency in both Span-
ish and English in order to promote active
learning and provide meaningful feedback.

Note
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National Institute of Child Health and Human
Development and the Institute of Educational Sci-
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partment of Psychology and Texas Institute for
Measurement, Evaluation, & Statistics (TIMES),
University of Houston–Texas Medical Center An-
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