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Abstract

Using standards-based evaluation ratings for
nearly 400 teachers, and achievement results for
over 7,000 students from grades 4–6, this study
investigated the distribution and achievement
effects of teacher quality in Washoe County, a
mid-sized school district serving Reno and
Sparks, Nevada. Classrooms with higher con-
centrations of minority, poor, and low-achieving
students were more likely to be taught by teach-
ers with lower evaluation scores. Two-level
multilevel models, nesting students within class-
rooms, tended to show higher mean achieve-
ment in classrooms taught by teachers of higher
than lower quality, with differences of approxi-
mately one-tenth of 1 standard deviation. Find-
ings relating teacher quality to closing within-
classroom achievement gaps, though, were
mixed. Implications are discussed related to
teacher evaluation, teacher quality, and educa-
tional inequality.

According to the work of Hanushek (1992),
the difference between being taught by a
good and a bad teacher can translate into a
full grade level of achievement in a single
school year. Beyond these potential short-
term benefits, the research of Sanders and
Rivers (1996) has indicated that teacher ef-
fects can be enduring and cumulative,
whether they advance student achievement
or leave children behind. As Sanders and
Rivers demonstrated, after 2 years, the per-
formance of fifth-grade students was still
affected by the quality of their third-grade
teacher. Further, students whose initial
achievement was comparable can have
vastly different academic outcomes as a re-
sult of the sequence of teachers to whom
they are assigned. Indeed, evidence of the
strong effects of teachers on student
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achievement can be traced to the classic
Coleman Report, which concluded that
teacher characteristics tended to explain
more variance in student achievement than
any other school resource (Coleman et al.,
1966).

Some research also shows that low-
income and minority students are dispro-
portionately taught by underqualified teach-
ers, including teachers who are out-of-field,
inexperienced, or fail to meet their state’s
teacher licensing and certification stan-
dards. Examining Texas data, Kain and Sin-
gleton (1996) found that African American
and Latino children were far more likely to
be taught by teachers who scored poorly on
the Texas Examination of Current Admin-
istrators and Teachers (TECAT). Indeed, as
the percentage of nonwhite children in the
school increased, the average teacher score
declined. Finding the same pattern, Fergu-
son (1998) wrote that “in Texas, as certainly
in other places, attracting and retaining tal-
ented people with strong skills to teach in
the districts where black students are
heavily represented is part of the unfinished
business of equalizing educational oppor-
tunity” (p. 354).

In contrast, analyses of national data
have shown relatively equal distributions of
teacher qualifications, including years of ex-
perience, highest degree earned, and certi-
fications, across schools serving students of
higher and lower poverty (Borman & Ra-
chuba, 1999). Rowan, Correnti, and Miller
(2002) also found, based on the national
Prospects data, that differences in classroom
effects were not systematically disadvan-
taging students from different demographic
groups. Deflections from expected gains
were not correlated with deflections in the
next year, indicating that achievement in-
equality was due to chance assignment of
students to teachers who varied in effec-
tiveness.

Nonetheless, responding to data on both
the importance of good teaching and the
potential inequalities in the distribution of
teacher talent, Congress set out, when it

passed the No Child Left Behind (NCLB)
Act, to improve the teaching force in gen-
eral and, most important, the teaching force
in schools receiving Title I funds. The
teacher-quality provisions of NCLB require
states to adopt minimum standards for who
can be considered a “highly qualified”
teacher, measure the extent to which the
state provides such teachers to all students,
and adopt goals and plans to ensure that all
students are taught by qualified teachers.

Despite these calls for greater teacher
quality for disadvantaged students in Title
I schools, there is surprisingly little evi-
dence that highly qualified teachers suc-
cessfully close the achievement gaps within
the classrooms that they teach. The analysis
by Rowan et al. (2002) of Prospects data
looked at the effects of teachers on students
from different social backgrounds, allowing
random effects across classrooms for stu-
dent minority status, gender, and socioeco-
nomic status (SES). They found that rela-
tions between these background variables
and annual achievement gains generally ex-
hibited reliable variation across classrooms.
In other words, the size of the achievement
gaps separating children of different back-
grounds, for instance, minority and non-
minority students, varied depending on
which classroom the students attended from
within the same school. Although Rowan et
al. were less successful in identifying teacher
characteristics and instructional practices
that explained these classroom-to-classroom
differences, the results did suggest that some
teachers may be more effective than others
in closing achievement gaps.

In a paper examining the validity of the
National Board certification process, Gold-
haber and Anthony (2004) explored differ-
ential effects on students taught by current
and future National Board Certified Teach-
ers (NBCTs). Teacher quality, as determined
by meeting the National Board for Profes-
sional Teaching Standards, was associated
with the strongest effects for students from
lower-SES backgrounds. Among classes
taught by current NBCTs, the size of the ef-
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fect was larger for students receiving free or
reduced-price lunch (.13 SDs in reading and
.11 SDs for math) than for those who did
not receive subsidized lunch (.02 SDs for
reading and .06 SDs for math).

Other classroom-based interventions
have shown equity effects as well. For in-
stance, the Tennessee class-size experiment
provided evidence that small classes of ap-
proximately 15 children had particularly
strong effects on African American students
(Krueger & Whitmore, 2001). Similarly,
studies of the Success for All comprehen-
sive reading program have demonstrated
positive effects for all participating stu-
dents, with the largest effects for students
starting the intervention among the lowest
25% on the pretest (Slavin & Madden, 2001).
However, there remains much to be ex-
plained about the effect of teacher charac-
teristics and behaviors on student achieve-
ment. As Ferguson (1998) asserted, “social
scientists are unable to identify and mea-
sure most of the characteristics that make
one teacher more effective than another. No
one characteristic is a reliable predictor of a
teacher’s performance. Nor are most teach-
ers uniformly good or bad in every subject
or with all types of students” (p. 351).

In the current study, we used teacher rat-
ings from a standards-based teacher evalu-
ation system from Washoe County, Nevada,
to measure teacher quality. First, we ascer-
tained the extent to which teacher quality,
as measured by the evaluation system, was
equally distributed across classrooms vary-
ing in poverty, minority concentration, and
achievement. Second, net of student back-
ground and teachers’ experience, we as-
sessed the relation between this measure of
teacher quality and both overall classroom
mean achievement and within-classroom
effects on social equality. Most fundamen-
tally, we asked whether high-quality teach-
ing was related to better outcomes for all
children and more equal outcomes among
children from poor and nonpoor, minority
and white, and higher and lower achieve-
ment backgrounds.

How Teachers Achieve Educational
Equality
There are few strong theoretical or empirical
perspectives on how teacher quality might
affect disadvantaged students’ achievement.
For instance, does a high-quality teacher
simply have a stronger effect on the edu-
cational outcomes of minority, poor, and
low-achieving students? In other words, do
these students exhibit a differential sensitiv-
ity to high-quality instruction that enables
them to benefit more than their more ad-
vantaged peers? Does the broader construct
of high-quality teaching include a belief in
equity, and instructional skills, that enable
teachers to help all low-achieving students
catch up with their peers? In this case, sim-
ply assigning a high-quality teacher to teach
minority, low-SES, and low-achieving stu-
dents would help close achievement gaps.

However, teachers may need to possess
more highly specialized skills, beliefs, or
other characteristics that enable them to
achieve educational equality in their class-
rooms. Being a ”highly qualified” teacher
may not be enough. Instead, teachers who
achieve equality in their classrooms may
have to, for instance, be adept at applying
principles of multicultural education, be
highly committed to the ideal of equity, or
be of the same race and social class of the
children they are teaching. Characteristics
such as these may not be captured and ad-
equately measured by traditional constructs
of teacher quality.

Standards-Based Teacher Evaluation
Standards-based teacher evaluation sys-
tems are based on a common conception of
teaching, developed from empirical and
theoretical literature on effective teaching
behaviors, and assessed using multiple, au-
thentic sources of teaching evidence (Daniel-
son, 1996; Danielson & McGreal, 2000).
These systems are designed to assess teach-
ing practice using a comprehensive set of
standards and rubrics with the intention of
enhancing instruction and strengthening
educational accountability. Evaluation sys-
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tems adapted from the Framework for
Teaching (Danielson, 1996) include four
broad domains of practice covering instruc-
tional planning, classroom management, in-
structional interactions, and professional re-
sponsibilities. Each domain includes a set of
rubrics delineating specific teaching behav-
iors. Considered in total, the domains, ru-
brics, and sources of evidence can be used
to construct an overall measure of teaching
quality for use in formative and summative
evaluation decisions. If evaluation scores on
such standards-based systems are shown to
be valid measures of teaching practice and
have a positive relation to student achieve-
ment, they could provide a useful source of
information on the distribution and effects
of teacher quality (Kimball, White, Milan-
owski, & Borman, 2004; Milanowski, 2004;
Odden, Borman, & Fermanich, 2004).

Standards-based evaluation systems
may also help identify teaching behaviors
and strategies that improve achievement of
traditionally underserved students, includ-
ing those with a history of low achievement
or from low-SES or minority backgrounds.
The rubrics provide evaluators and teachers
with a guide to monitor and evaluate teach-
ing performance intended to benefit all
students. Included are elements related to
tailoring instruction to the needs of lower-
achieving and minority students. For ex-
ample, in the Framework for Teaching,
Danielson (1996) asserted that excellent in-
structional design not only reflects a deep
understanding of content and pedagogy
but also “includes sound assessment meth-
ods, and is appropriate to the range of stu-
dents in the class” (p. 30). Teachers who rate
highly on the evaluation system may also
be better able to reduce achievement gaps
between students from different social
backgrounds and with differential achieve-
ment (i.e., low-performing students).

In this article we explore whether the
Washoe County, Nevada, teacher evalua-
tion system results, which are based on
evaluation standards representing a com-
mon conception of teaching, explain differ-

ences in achievement for students who vary
in prior achievement and social back-
ground. In addition, we examine the distri-
bution of teacher quality among class-
rooms. Teacher quality is represented by
scores on the teacher performance evalua-
tion system. The study thus addresses two
primary questions: (1) Is teacher quality dis-
tributed equally across classrooms of vary-
ing compositions; and, (2) Is teacher quality
associated with both excellence and equal-
ity in terms of student achievement?

Method
Geographically, the Washoe County School
District encompasses urban, suburban, and
rural schools and is the second largest in
Nevada. The district serves the communi-
ties of Reno and Sparks. There is rapid
population growth in this region, socioeco-
nomic diversity, and a sizable minority
population, including a large number of La-
tino families. Given the growth, the district
has a continual demand for teachers, with
about 400 hired annually. In addition, the
district has been operating its standards-
based teacher evaluation system since the
fall of 2000 and therefore has several con-
secutive years of data on teacher perfor-
mance. Finally, the state and district admin-
ister a variety of measures to assess student
performance relative to state academic stan-
dards.

Measures
Students. Student demographic data

were made available by the district and used
to construct dummy variables for minority
status and student eligibility for free and
reduced-price lunch. We obtained student
achievement results from district and state
norm-referenced and criterion-referenced
tests (CRTs) for mathematics and reading in
the third through sixth grades. Each of the
three assessments we used for the study
was designed to measure proficiency on the
Nevada State Content and Performance
Standards.

The first pair of assessments we used,
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the grades 3 and 5 state CRTs, were devel-
oped by Harcourt Assessment, Incorpo-
rated in collaboration with representatives
from the Nevada Department of Education,
Nevada state educators, and personnel
from the WestEd Regional Education Lab-
oratory (Harcourt Assessment, Inc., 2004).
Test items and results from this assessment
were reviewed by the Nevada Department
of Education and Harcourt and were found
to be reliabile, valid, and free of bias. The
second pair of assessments, the grades 4
and 6 district CRTs, were also developed by
Harcourt Assessment, Incorporated in col-
laboration with district content experts. Fi-
nally, we also used the norm-referenced
Comprehensive Test of Basic Skills Fifth
Edition (CTBS/5) TerraNova exam, which
was administered in the fourth grade, in the
analyses. The CTBS/5 Terra Nova, pub-
lished by CTB Macmillan/McGraw-Hill, is
a widely used and highly regarded achieve-
ment test. Prior analyses of national norm-
ing sample data indicated high item and
scale reliabilities, absence of ceiling and
floor effects, absence of obvious cultural bi-
ases, and a low error of measurement.

The grade-specific analyses of pretest-
to-posttest outcomes for grades 4, 5, and 6
relied on the following assessments:

Grade 4 outcomes:
Pretest: Grade 3 state CRT from

spring 2002
Posttest: Grade 4 district CRT from

spring 2003
Grade 5 outcomes:

Pretest: Grade 4 CTBS TerraNova
from spring 2002

Posttest: Grade 5 state CRT from
spring 2003

Grade 6 outcomes:
Pretest: Grade 5 state CRT from

spring 2002
Posttest: Grade 6 district CRT from

spring 2003

Due to scaling differences, we standardized
all test scores to have a common mean of 0
and standard deviation of 1.

Teachers. The evaluation system imple-
mented in Washoe County School District

was modeled closely after the Framework
for Teaching (Danielson, 1996). The district
made relatively minor changes to the eval-
uation rubrics and designed the system to
apply many of the suggested evidence
sources to evaluation decisions. Teachers
are evaluated by their principal or assistant
principal. The sources of evidence that
evaluators use can include teacher self-
assessments, lesson and unit plans, class-
room and nonclassroom observations with
pre- and postobservation conferences, in-
structional materials (e.g., assignments and
student work), reflection sheets, and logs of
professional development and parental con-
tact activities.

All teachers undergo an annual evalua-
tion, but teachers are evaluated in different
domains and on different elements depend-
ing on their stage in the evaluation cycle.
There are three stages of evaluation under
the system: probationary, postprobationary
major, and postprobationary minor. Proba-
tionary (nontenured) teachers receive a
comprehensive evaluation across all four
performance domains: (1) planning and
preparation, (2) classroom environment,
(3) instruction, and (4) professional respon-
sibilities. Probationary teachers are ob-
served by the evaluator at least nine times
over three periods of the year.

Once achieving postprobationary (ten-
ured) status, teachers undergo a 3-year
major-minor evaluation cycle. During the
first year, they participate in a major eval-
uation in two performance domains and are
formally observed by the evaluator three
times during the school year. Over the next
2 years, the minor evaluations focus on one
domain each year and involve at least one
formal observation. Over this 3-year cycle,
evaluators assess the postprobationary
teachers in each of the four performance do-
mains. Because of concerns by school board
members that postprobationary teachers
should be evaluated on their instruction
each year, however, teachers who are not
formally evaluated in the instruction do-
main are required to be evaluated on a
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subset of key instruction-related standards.
From this subset of standards, one can cal-
culate composite scores that represent psy-
chometrically sound summary measures of
teachers’ instructional performance.

Because teachers are evaluated in differ-
ent domains depending on their stage in the
3-year major-minor evaluation cycle, maxi-
mizing the number of teachers who could
be compared on the same teaching perfor-
mance standards was a concern. To obtain
the largest representation of teachers, the
analyses used the composite measures of
teacher instructional performance. The com-
posite scores represent key elements from
the planning and preparation domain and
the instruction domain. Teachers are rated
on each of the four composite scores as un-
satisfactory (0), target for growth (1), profi-
cient (2), and area of strength (3). We took
the simple average of the four composite
scores to obtain an overall measure of
teacher quality. The composite measure is
made up of the following standards:

• The teaching displays solid content
knowledge and uses a repertoire of
current pedagogical practices for the
discipline being taught. (This standard
includes 10 items from two perfor-
mance domains.)

• The teaching is designed coherently,
using a logical sequence, matching
materials and resources appropriately,
and using a well-defined structure for
connecting the individual activities to
the entire unit. Instruction links stu-
dent assessment data to instructional
planning and implementation. (This
includes nine items from two perfor-
mance domains.)

• The teaching provides for adjustments
in planned lessons to match the stu-
dents’ needs more specifically. The
teacher is persistent in using alterna-
tive approaches and strategies for stu-
dents who are not initially successful.
(This includes three elements from one
domain.)

• The teaching engages students cogni-
tively in activities and assignments,
groups are productive, and strategies
are congruent to instructional objec-

tives. (This includes three elements
from one domain.)

The item intercorrelations for these com-
posite scores ranged from .69 to .75, and the
coefficient alpha reliability was .91. Teacher
evaluation results, as measured by the over-
all composite, averaged about 2.63 on the
0–3-point scale.

Composite scores could be calculated for
all probationary teachers. All postprobation-
ary teachers also had composite scores, with
the exception of one group. Specifically,
postprobationary teachers who were eval-
uated in the instruction domain but who
were not evaluated in the planning and
preparation domain did not have composite
scores. Because the teachers received an
evaluation in the instruction domain, they
were not required to be evaluated using the
composite. However, without evaluation
scores for the planning and preparation do-
main, on which the composite score also de-
pends (along with scores from the instruc-
tion domain), composite scores could not be
determined. This group represented ap-
proximately 19% of the teachers evaluated
in Washoe County. Independent samples t
tests, which compared this group of teach-
ers with missing composite data to teachers
who had complete data on the composite,
revealed no statistically significant differ-
ences between the groups with respect to
experience, the minority and free-lunch
composition of their classes, and the base-
line reading and math achievement of their
students.

We measured teacher experience using
each teacher’s step position on the district
teacher salary schedule. Because the district
credits some qualified teaching experience
in other states or districts, this measure
takes into account relevant prior teaching
experience. It should be noted, however,
that with a maximum of 20 steps on the sal-
ary schedule, teachers can reach the top of
the schedule and continue teaching for a
number of years. Average experience based
on the salary schedule ranged from 10.12
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Table 1. Student and Teacher Descriptive Statistics

Fourth Grade Fifth Grade Sixth Grade

Variables Mean SD Mean SD Mean SD

Students: N � 2,527 N � 2,176 N � 2,632
Math:

Pretest .03 .98 .03 .97 .04 .99
Posttest .10 .94 .14 .93 .09 .99

Reading:
Pretest .02 1.00 .03 .99 .05 .98
Posttest .09 .95 .16 .89 .08 .96

Minority .31 .46 .34 .47 .31 .46
Free lunch .23 .42 .24 .43 .25 .43

Teachers: N � 131 N � 135 N � 131
Evaluation score 2.63 .43 2.63 .48 2.62 .41
Experience 10.12 6.52 10.80 6.61 10.47 6.82

for fourth-grade teachers to 10.80 in the fifth
grade.

Sample
Table 1 includes descriptive statistics for

students and teachers in the sample. The ta-
ble shows that over 2,500 students were in-
cluded in the analyses for grades 4 and 6,
and 2,176 students were included in grade
5. The student demographics were similar
for each grade, with from 31% to 34% mi-
nority (Latino, African American, and Na-
tive American), and 23% to 25% eligible for
free and reduced-price lunch. Latino stu-
dents were the largest minority group with
about 27% representation across the three
grades.

As is often the case in education re-
search, this sample of teachers and students
had a nested structure. For instance, in the
fourth-grade sample, there were 2,527 stu-
dents nested within 131 classrooms (and
teachers), for an average of 19.3 students
per teacher. These 131 teachers and their
classrooms were also nested within 55
schools, with an average of 2.4 teachers per
school. For the fifth-grade sample, there
were 135 teachers and 2,176 students within
43 schools, for an average of about 16 stu-
dents per teacher and three teachers per
school. The sixth-grade sample included
131 teachers with 2,632 students in 52
schools, with an average of between 2.5

teachers per school and 20.1 students per
teacher.

Our analyses represented this nested
structure through a multilevel modeling
approach, which nested students within
teachers’ classrooms. Our two-level hierar-
chical linear models captured both student-
and teacher-level sources of random varia-
tion. Another possible hierarchical model
might have included schools as an addi-
tional source of variation. However, with so
few teachers nested within schools, and
with our focus on teacher-level outcomes,
our exploratory analyses suggested that this
strategy would have produced consider-
ably less reliable and less informative re-
sults.

Results
Distribution of Teacher Quality
We began by examining how the teacher

evaluation scores were distributed across
classrooms of varying poverty and minority
concentrations and varying reading and
mathematics pretest scores. In all cases, we
compared classrooms that were above the
sample mean on poverty and minority con-
centration and pretest level to classrooms
that were below the mean. A t test was used
to evaluate the statistical significance of
the differences between the two groups of
classrooms on the dependent measure, the
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Table 2. Average Teacher Evaluation Scores for Grade 4–6 Classrooms, by Poverty Level,
Minority Concentration, and Reading and Math Pretest Scores

Evaluation Score

N M SD t df

Poverty level:a
Low 214 2.71 .39 5.07*** 370
High 158 2.48 .48

Minority concentration:b
Low 206 2.74 .37 6.13*** 370
High 166 2.47 .49

Reading pretest scores:c
Low 178 2.48 .48 �5.78*** 367
High 191 2.74 .37

Math pretest scores:
Low 178 2.49 .49 �5.46*** 367
High 191 2.74 .37

aLow-poverty classrooms were below the sample average of 24% free lunch, and high-poverty classrooms
were at or above the sample average.

bClassrooms with low minority concentrations were below the sample average of 34% minority, and high-
minority classrooms were at or above the sample average.

cClassrooms with low reading and math pretest scores were below the sample mean, and classrooms with
high pretest scores were above the sample mean on the pretest measures.

*** p � .001.

teacher evaluation score. In Table 2, we
present the results from these comparisons.

The first comparison, by classroom pov-
erty level, revealed that grade 4–6 class-
rooms with above average, or high, concen-
trations of poor children were taught by
teachers with lower evaluation scores than
classrooms with below average, or low, con-
centrations of poverty, t(376) � 5.07, p �
.001 (two-tailed). This difference was equiv-
alent to approximately half of a standard
deviation on the teacher evaluation com-
posite score.

The results for grade 4–6 classrooms with
high and low concentrations of minority stu-
dents are also presented. Classrooms with
high concentrations of minority students
were taught by teachers with lower evalua-
tion scores than classrooms with low concen-
trations of minority children, t(370) � 6.13,
p � .001 (two-tailed). The magnitude of this
difference between classrooms with high
and low minority concentrations was essen-
tially the same as that found for classrooms
of varying poverty levels: it was equivalent
to about half of a standard deviation on the
teacher evaluation composite score.

Finally, Table 2 shows results for class-
rooms with high and low reading and
mathematics pretest scores. Classrooms
composed of lower-achieving children on
the pretest were taught by teachers with
lower evaluation scores than classrooms
with higher-achieving students, t(367) �
�5.78, p � .001 (two-tailed) and t(367) �
�5.46, p � .001 (two-tailed). Again, the
magnitude of this difference between class-
rooms composed of students with higher
and lower pretest math and reading scores
was consistent. In both cases, it was equiv-
alent to about half of a standard deviation
on the teacher evaluation composite score.

Hierarchical Linear Model Analyses of
Teacher Effects on Achievement
We used a two-level HLM to estimate

teacher effects on classroom mean achieve-
ment and the within-classroom distribu-
tions of achievement. These two-level mod-
els were designed to examine the variation
in student-specific achievement outcomes
within classrooms and permitted analyses
of achievement differences among students
of different backgrounds as a consequence
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of the classroom attributes, most impor-
tantly, teacher evaluation scores.

The one-way ANOVA with random ef-
fects served as a preliminary HLM model
from which we computed estimates of the
proportion of variation in the outcome that
exists within and between classrooms. The
level 1 model was specified as

Y rij j ij= +β0 ,

where Yij is the achievement outcome for
student i in classroom j, b0j represents each
classroom j’s mean achievement outcome,
and rij is a student-specific random error
term. At level 2, the one-way ANOVA with
random effects model is

β γ µ0 00 0j j= + ,

where each classroom’s mean achievement,
b0j, is represented by the function of the
grand classroom mean, c00, plus random er-
ror, l0j.

The subsequent model introduced stu-
dent-level predictors, including pretest
score, a free-lunch status dummy code (1 �
free-lunch recipient, 0 � non-free-lunch re-
cipient), and a minority status dummy code
(1 � African American, Hispanic, and Na-
tive American; 0 � Asian and white) to ex-
plain variation on the posttest. This level 1
model is written as

Y

r

ij j j ij j ij

j ij

= + +

+ +

β β β
β

0 1 2

3

( ) ( )

( )

PRETEST FREE LUNCH

MINORITY iij ,

which represents the achievement for stu-
dent i in classroom j regressed on the pretest
score, free-lunch status, and minority
status. The term rij is the level 1 residual var-
iance that remains unexplained after ac-
counting for the pretest, free-lunch status,
and minority status.

The two-level model also assessed the
relations between teachers’ evaluation
scores and experience and overall class-
room mean achievement and the extent to
which the within-school relations between

each of the three student-level predictors—
pretest, free-lunch status, and minority
status—and achievement varied across
classrooms. For those within-classroom
slopes that exhibited reliable variation
across classrooms at level 2, we then began
to examine the extent to which the teacher
characteristics moderated these achieve-
ment differences. Specifically, the two-level
models assessed the overall effects of
teacher quality on classroom mean achieve-
ment and the potential equalizing effects of
teacher quality in terms of the degree to
which higher teacher evaluation scores
closed the within-school gaps between mi-
nority and nonminority students, poor and
more advantaged children, and students
who scored higher and lower on the pretest.
For example, such a level 2 model, with a
classic aptitude-by-treatment interaction
(ATI) effect of teacher quality, may be spec-
ified as:

β γ γ γ
γ µ

0 00 01 02

03 0

j j j

j j

= + +

+ +

( ) ( )

( ) ,

EVALSCOR YRSEXP

MEANPRET

β γ γ γ µ1 10 11 12 1j j j j= + + +(EVALSCOR) YRSEXP)( ,

where the mean achievement intercept for
classroom j, b0j, is regressed on the class-
room-level teacher quality rating, the
teacher experience covariate, and the class-
room-level pretest mean covariate, plus a
residual, l0j. The b1j represents the pretest
slope, or the average relation in classroom j
between students’ pretest and posttest out-
comes, which is regressed on the teacher
quality rating and teacher experience vari-
able. Respectively, these two level 2 for-
mulas permitted us to examine the relation
between teacher quality, as represented by
the evaluation ratings, and overall class-
room mean achievement and the degree to
which teacher quality attenuated the rela-
tion between pretest and posttest scores. In
other words, these analyses generated esti-
mates of both the overall effects of teacher
quality on classroom-level achievement and
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the potential within-classroom equalizing
effects of teacher quality.

Grade 4 mathematics. The first multi-
level models, shown in Table 3, assessed
student- and classroom-level effects on the
mathematics posttest. The first set of col-
umns in Table 3 presents the results for the
fully specified model predicting grade 4
math achievement. In this model, the coef-
ficient for the pretest suggested that each
one-unit increase was associated with a
0.59-point increase on the posttest. The av-
erage within-classroom poverty gap, the
difference between free-lunch and non-free-
lunch students, on the posttest was �0.03
points. The average within-classroom mi-
nority gap on the posttest was �0.12 points.
Three classroom-level effects—classroom
mean achievement, the pretest slope, and
the poverty gap—showed statistically sig-
nificant random variation across class-
rooms, but the minority gap did not show
statistically significant random variation.
The pretest slope and the poverty gap were
group-mean centered and modeled as ran-
dom effects across classrooms, and the mi-
nority gap was treated as fixed at level 2
and grand-mean centered.

For the classroom mean achievement
outcome, the evaluation composite and
teachers’ experience were not statistically
significant predictors of between-classroom
variation. The classroom-level mean pretest
score, though, was a statistically significant
predictor, indicating that classrooms with
higher mean pretest scores also tended to
achieve higher posttest scores. Finally, the
teacher quality measure and teacher expe-
rience variable showed no statistically sig-
nificant classroom-level relations to overall
achievement, the pretest slope, or the pov-
erty gap. In other words, the measure of
teacher quality had no reliable relation to
overall achievement and exhibited no
within-classroom equalizing effects. The
classroom-level model explained over 62%
of the between-classroom variability on
mean achievement but no variability in
terms of the pretest slope or poverty gap.

Grade 5 mathematics. In the second
group of columns in Table 3, we present the
HLM results for the grade 5 mathematics
sample. In this model, two classroom-level
effects, classroom mean achievement and
the pretest slope, exhibited statistically sig-
nificant between-classroom random varia-
tion. The minority gap and poverty gap,
though, did not vary across classrooms. The
pretest slope was group-mean centered and
modeled as a random classroom-level ef-
fect, and the minority and poverty gaps
were treated as fixed at level 2 and grand-
mean centered.

For the mean achievement outcome, the
evaluation composite was a statistically sig-
nificant predictor. After controlling for
teacher experience and the classroom mean
pretest score, and after adjusting the class-
room mean achievement intercept for dif-
ferences across classrooms in poverty and
minority composition, each one-unit in-
crease in the evaluation composite was as-
sociated with a .20-point increase in class-
room mean achievement. Similar to the
estimates derived from the previous model
for grade 4, the intercept for the pretest
slope suggested that each one-unit increase
in the pretest was associated with a 0.69-
point increase on the posttest. Neither the
evaluation composite nor the teacher expe-
rience predictor accounted for classroom-
to-classroom variability in closing the gap
between higher and lower achievers. There-
fore, though higher scores on the teacher
evaluation composite were associated with
higher classroom mean achievement out-
comes, the measure of teacher quality was
not associated with classroom-level differ-
ences in the equality of achievement out-
comes.

Grade 6 mathematics. The final set of
columns at the far right of Table 3 shows the
outcomes for the grade 6 math sample. The
level 2 model for the grade 6 sample re-
vealed statistically significant between-
classroom variation for the mean achieve-
ment and pretest slope outcomes, but the
minority and poverty gaps did not exhibit
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statistically significant random variation.
As in the grade 5 model, the pretest slope
was group-mean centered and modeled as
a random effect across classrooms, and the
minority and pretest gaps were grand-mean
centered and treated as fixed effects at
level 2.

In this model, only the classroom mean
pretest score accounted for statistically sig-
nificant between-classroom variability for
the mean achievement outcome. Though
there was considerable random variation to
model for both mean classroom achieve-
ment and the pretest slope, the teacher ex-
perience and teacher quality measures were
not statistically significant predictors of ei-
ther outcome.

Grade 4 reading. The first multilevel
models predicting the reading outcomes are
shown in Table 4. In the first set of columns
in the table, the results for the fully specified
model predicting grade 4 reading achieve-
ment appear. For the grade 4 reading out-
come, three classroom-level effects—class-
room mean achievement, the pretest slope,
and the poverty gap—revealed statistically
significant between-classroom random vari-
ation. The minority gap, though large in
magnitude, did not show reliable variation
across classrooms. The pretest slope and
poverty gap were group-mean centered and
modeled as random classroom-level effects,
and the minority gap was treated as fixed
at the classroom level and was grand-mean
centered.

We first examined the classroom mean
achievement outcome and found that the
evaluation composite was a statistically sig-
nificant predictor of classroom-to-classroom
differences. After controlling for teacher ex-
perience and the classroom mean pretest
score, and after adjusting the mean achieve-
ment intercept for differences across class-
rooms in their ethnic makeup, we found
that the students of teachers with higher
composite evaluation scores performed bet-
ter on the posttest than students taught by
teachers with lower evaluation scores. The

outcome for the pretest slope revealed no
statistically significant differences associ-
ated with the teacher quality measure and
classroom-to-classroom differences in the
pretest-posttest relation. With regard to the
poverty gap outcome, though, the gap be-
tween poor and nonpoor students was ame-
liorated by teachers with higher evaluation
scores. Therefore, the measure of teacher
quality was associated with higher overall
classroom achievement and with reduced
achievement gaps between students receiv-
ing free lunch and those not receiving it.
The classroom-level model explained nearly
82% of the between-classroom variability
on mean achievement and over 15% of the
variability in the poverty gap.

Grade 5 reading. The second group of
columns in Table 4 presents the results for
the grade 5 reading sample. We modeled
the classroom mean achievement and pre-
test slope outcomes as random classroom-
level effects, but the poverty and minority
gaps showed no statistically significant
between-classroom random variation and
were treated as fixed. The pretest slope was
group-mean centered, and the poverty and
minority gaps were grand-mean centered.

Only the classroom mean pretest was a
statistically significant predictor of class-
room mean achievement at posttest. The
teacher evaluation composite and the
teacher experience measure revealed no
statistically significant associations with
classroom mean achievement or the pretest
slope. Thus, after we controlled for teacher
experience and the classroom mean pretest
score, and after adjusting the classroom
mean achievement intercept for differences
across classrooms in poverty and minority
composition, the evaluation composite ac-
counted for no classroom-to-classroom
variability in mean achievement or in clos-
ing the gap between higher and lower
achievers.

Grade 6 reading. The final multilevel
analysis for grade 6 reading is presented in
the far right set of columns in Table 4. Class-

This content downloaded from 128.197.089.206 on March 25, 2019 09:33:04 AM
All use subject to University of Chicago Press Terms and Conditions (http://www.journals.uchicago.edu/t-and-c).



Ta
bl

e
4.

H
ie

ra
rc

hi
ca

lL
in

ea
r

M
od

el
s

Pr
ed

ic
ti

ng
R

ea
d

in
g

A
ch

ie
ve

m
en

t,
by

G
ra

d
e

G
ra

d
e

4
G

ra
d

e
5

G
ra

d
e

6

C
oe

ffi
ci

en
t

SE
t

C
oe

ffi
ci

en
t

SE
t

C
oe

ffi
ci

en
t

SE
t

M
ea

n
ac

hi
ev

em
en

t:
In

te
rc

ep
t

.0
7

.0
2

3.
76

**
*

.1
3

.0
2

7.
64

**
*

.0
6

.0
2

3.
06

**
Te

ac
he

r
ex

pe
ri

en
ce

.0
0

.0
0

.1
0

.0
0

.0
0

.1
5

�
.0

0
.0

0
�

.3
8

E
va

lu
at

io
n

co
m

po
si

te
.1

2
.0

5
2.

27
*

.0
4

.0
4

1.
14

.0
9

.0
6

1.
66

C
la

ss
m

ea
n

pr
et

es
t

.7
3

.0
5

14
.7

9*
**

.7
4

.0
4

20
.5

5*
**

.9
1

.0
4

20
.9

1*
**

Pr
et

es
t

sl
op

e:
In

te
rc

ep
t

.6
5

.0
2

34
.8

1*
**

.6
6

.0
2

41
.9

9*
**

.6
3

.0
2

29
.3

7*
**

Te
ac

he
r

ex
pe

ri
en

ce
�

.0
0

.0
0

�
0.

73
.0

0
.0

0
.2

4
�

.0
0

.0
0

�
1.

45
E

va
lu

at
io

n
co

m
po

si
te

�
.0

7
.0

4
�

1.
74

.0
3

.0
4

.7
4

.0
5

.0
5

.9
1

Po
ve

rt
y

ga
p:

In
te

rc
ep

t
�

.0
1

.0
3

�
.3

3
�

.0
8

.0
3

�
3.

01
**

�
.1

3
.0

4
�

3.
55

**
Te

ac
he

r
ex

pe
ri

en
ce

�
.0

1
.0

1
�

1.
21

E
va

lu
at

io
n

co
m

po
si

te
.2

7
.0

9
3.

06
**

M
in

or
it

y
ga

p:
In

te
rc

ep
t

�
.1

6
.0

3
�

5.
42

**
*

�
.0

5
.0

3
�

1.
71

�
.1

8
.0

4
�

5.
13

**
*

Te
ac

he
r

ex
pe

ri
en

ce
�

.0
1

.0
1

�
2.

49
*

E
va

lu
at

io
n

co
m

po
si

te
�

.0
1

.0
9

�
.1

1

E
st

im
at

e
df

v
2

E
st

im
at

e
df

v
2

E
st

im
at

e
df

v
2

V
ar

ia
ti

on
be

tw
ee

n
cl

as
se

s:
M

ea
n

ac
hi

ev
em

en
t

.0
3

10
3

31
3.

17
**

*
.0

2
13

0
31

4.
63

**
*

.0
3

11
3

29
1.

84
**

*
Pr

et
es

t
sl

op
e

.0
2

10
4

18
1.

53
**

*
.0

1
13

1
18

5.
67

**
.0

3
11

4
26

1.
47

**
*

Po
ve

rt
y

ga
p

.0
2

10
4

11
8.

27
M

in
or

it
y

ga
p

.0
3

11
4

14
8.

39
*

V
ar

ia
ti

on
w

it
hi

n
cl

as
se

s
.3

3
.2

7
.3

7
V

ar
ia

nc
e

ex
pl

ai
ne

d
:

M
ea

n
ac

hi
ev

em
en

t
(%

)
81

.6
8

85
.4

9
85

.6
8

Pr
et

es
t

sl
op

e
(%

)
4.

2
0

2.
6

Po
ve

rt
y

ga
p

(%
)

15
.3

1
M

in
or

it
y

ga
p

(%
)

16
.7

8

*
p

�
.0

5.
**

p
�

.0
1.

**
*

p
�

.0
01

.

This content downloaded from 128.197.089.206 on March 25, 2019 09:33:04 AM
All use subject to University of Chicago Press Terms and Conditions (http://www.journals.uchicago.edu/t-and-c).



16 THE ELEMENTARY SCHOOL JOURNAL

SEPTEMBER 2005

Table 5. Estimated Differences between “Good” and “Bad” Teachers on the Outcomes: Classroom Mean
Achievement and Within-Classroom Slopes for Pretest, Poverty Status, and Minority Status

Grade 4 Grade 5 Grade 6

Outcome Reading Math Reading Math Reading Math

Classroom mean achievement .11 .09 .04 .21 .08 .02
Pretest slope �.06 �.03 .03 .01 .04 �.02
Poverty gap .24 .10 ... ... ... ...
Minority gap ... ... ... ... �.01 ...

Note.—Differences expressed as effect sizes. The effect sizes were calculated using the coefficients for the
teacher evaluation score composite reported in Tables 3 and 4 multiplied by two times the standard deviation
of the evaluation score composite and divided by the grade- and subject-specific student posttest standard de-
viation. This metric contrasts the outcomes for teachers at the sixteenth percentile of the evaluation score distri-
bution (“bad” teachers) to teachers at the eighty-fourth percentile of the evaluation score distribution (“good”
teachers), or the model-estimated difference between two teachers whose evaluation composite scores were two
standard deviations apart.

room mean achievement, the pretest slope,
and the minority gap showed statistically
significant random variation across class-
rooms. The poverty gap did not vary and
was grand-mean centered and treated as
fixed. The results showed a statistically sig-
nificant relation between teacher experience
and the minority gap. The outcome, which
we did not anticipate, showed that in class-
rooms taught by teachers with greater ex-
perience, the minority gap was exacerbated.
With respect to classroom mean achieve-
ment, only the classroom mean pretest
showed a statistically significant and posi-
tive relation to the outcome. The teacher
evaluation composite was not a statistically
significant predictor of difference in class-
room mean achievement, the pretest slopes,
or the minority gaps.

Summary of results from the multilevel
analyses. The results across the three grades
and two subjects are summarized in Table 5.
This table shows the outcomes associated
with being a higher- versus lower-rated
teacher on both overall classroom achieve-
ment and on closing the within-classroom
gaps. The effect sizes were calculated based
on the coefficients reported for the teacher
evaluation score found in Tables 3 and 4.
Each coefficient was multiplied by two times
the standard deviation of the evaluation
score composite and divided by the grade-
and subject-specific student posttest score

standard deviation. In this way, the effect
sizes represented the expected difference
associated with a two-standard-deviation
difference on the teacher evaluation com-
posite score.

In other words, these differences would
be what one would expect if one were to
compare the classroom achievement out-
comes of a “good” teacher scoring at one
standard deviation above the average
level—the eighty-fourth percentile—on the
evaluation composite to a “bad” teacher at
the sixteenth percentile of the evaluation
score distribution. This comparison showed
differences of between approximately one-
tenth and one-fifth of one standard devia-
tion on the achievement outcomes. That is,
the classroom achievement average for a
teacher at the eighty-fourth percentile of the
evaluation score distribution was as much
as a fifth of a standard deviation higher than
the classroom mean for a teacher at the six-
teenth percentile in the district. Although
equalizing effects were generally close to
zero, the results showed that fourth-grade
teachers with higher evaluation scores
made some progress in closing the achieve-
ment gaps separating poor and nonpoor
children in reading and, to a lesser extent,
in math.

Discussion
Using a standards-based teacher evaluation
score as a measure of teacher quality, we

This content downloaded from 128.197.089.206 on March 25, 2019 09:33:04 AM
All use subject to University of Chicago Press Terms and Conditions (http://www.journals.uchicago.edu/t-and-c).



TEACHER QUALITY 17

find that teacher quality is not distributed
equitably among classrooms with varying
baseline achievement and poverty and mi-
nority concentrations. Students from poor,
minority, and low-achieving backgrounds
have access to teachers of lower quality, as
reflected in the teachers’ evaluation scores.
Better teachers may be assigned, and seek
out assignments, to classrooms with more ad-
vantaged, nonminority, and higher-achieving
students. This inequality could represent an
important mechanism that systematically
constricts the educational opportunities of-
fered to students from less advantaged
backgrounds.

However, the teachers in these different
classroom contexts may be of similar qual-
ity, but those teaching in less advantaged
classrooms may be perceived by evaluators
as less effective due to the attributes of the
students they are teaching. Researchers
such as Delpit (1995), Gordon and Yowell
(1994), and Taylor (1991) have noted the ac-
ademic risks associated with the potential
discontinuities between the behavioral pat-
terns and values socialized in the context
of low-income and minority families and
communities and those expected in main-
stream classroom and school contexts. Low
achievement and these nonmainstream be-
haviors of students from less advantaged
classrooms could cause some evaluators to
rate teachers lower than might be war-
ranted. Similarly, teachers in schools with
higher concentrations of more advantaged
students may receive inflated ratings. Ad-
ditional research is being conducted to ex-
plore variations in the validity of teacher
evaluation ratings among evaluators in the
district. Another year of data will also be
analyzed to see if the results from this study
are replicated.

Attributes of the school context, such as
limited school organizational capacity or lack
of a strong professional culture, also can
constrain the performance of good teachers
in high-poverty, high-minority, and low-
achieving schools. Conceptual frameworks,
including one articulated by Talbert and

McLaughlin (1999), and empirical findings
of researchers, including D’Agostino (2000),
clearly illustrate environmental effects of
schools on teaching and the interactive ef-
fects between schools and teachers on stu-
dent learning. These school effects on teach-
ers and teaching and interactive effects
between schools and teachers may repre-
sent other mechanisms through which the
environment can alter the effectiveness, and
evaluation scores, of teachers from varying
contexts. More work needs to be done to
understand the presence and cause or
causes of these differences, because each of
these interpretations has important impli-
cations for equality of educational oppor-
tunity, the evaluation system, and school or-
ganizational processes.

Better teaching appears to be related to
better learning outcomes. The difference be-
tween “bad” and “good” teaching is equiv-
alent to as much as one-fifth of a standard
deviation difference in achievement. Gen-
erally, though, the differences are closer to
one-tenth of a standard deviation. That is, a
teacher at one standard deviation below the
mean on the evaluation score distribution—
the sixteenth percentile—and a teacher with
an evaluation score of one standard devia-
tion above the mean, at the eighty-fourth
percentile, tend to have classroom achieve-
ment scores that are one-tenth of one stan-
dard deviation apart. This difference is after
taking into account teacher experience and
student pretest score, minority status, and
free-lunch status. This outcome is a “main
effect” that applies to all classrooms in-
cluded in this study, regardless of the con-
text.

With respect to the cross-level interaction
effects, the results of our study are mixed.
Teachers rated higher on the teacher evalu-
ation system do not appear to be reducing
gaps in achievement between low- and high-
achieving students and students from low-
income or minority backgrounds. In some
instances, this finding is due to the fact that
there was limited variability across class-
rooms to measure. Only two of six models
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show reliable between-classroom variabil-
ity for the poverty gap. In the fourth-grade
reading example, higher-scoring teachers
are closing the gap for free and reduced-
price lunch students. Only one of six models
demonstrates reliable between-classroom
variability for the minority gap, but the ef-
fect of the teacher quality measure is not re-
lated to closing the gap. Finally, in every in-
stance there is sufficient between-classroom
variability for the pretest slope. In no in-
stance, however, is teacher quality related
to closing the gap between low and high
achievers.

Implications
These results leave open the question of
how one should define teacher quality if a
central goal is reducing inequality. This
analysis suggests that teacher quality, as de-
fined and applied in the evaluation system
of one school district, may not show reliable
relations to closing achievement gaps be-
tween poor and more advantaged, minor-
ity and nonminority, and low- and high-
achieving students. The implications for the
evaluation system are important, especially
if a key component of teacher quality is an
ability to close achievement gaps.

The implications for larger national ef-
forts to place more high-quality teachers in
high-poverty Title I schools are also signifi-
cant. These efforts also construe teacher
quality as a broadly defined construct. Our
results lend support to this idea to some ex-
tent, in that they show consistent achieve-
ment differences between classrooms that
are taught by higher- and lower-quality
teachers. However, our results also suggest
that approximately 75% of the variability in
achievement occurs within classrooms and
about 25% occurs between classrooms. If
equity and closing the within-classroom
gaps are prominent goals, then the defini-
tion of a high-quality teacher may require
some refinement.

This teacher evaluation system could be
adjusted fairly easily to measure classroom
effects on educational equality. We identi-

fied 22 rubrics across the four evaluation
domains that appear to relate to the goal of
reducing achievement gaps between differ-
ent groups of students. We did not use these
measures for the teacher quality variable in
the current study because only a small num-
ber of teachers had evaluation scores on
each measure. If the district were interested
in further exploring teachers’ efforts to
achieve equality in their classrooms, a sub-
set of these rubrics could be applied to all
teachers, much like the four measures of the
teacher evaluation performance composite
are applied to teachers not evaluated in the
instruction domain. The scores could then
be substituted for the composite score used
in this study. The results would not only
help address the utility of the evaluation
standards in predicting differential effects
of teacher quality but also could be applied
to district professional development fo-
cused on improving educational equality.

Finally, this leads to the question, Are
there teacher preparation and professional
development strategies that are likely to in-
crease the effectiveness of teachers in
achieving educational equality? The small
amount of research that exists on the issue
generally supports the idea that efforts to
prepare teachers to teach in urban and di-
verse contexts can be beneficial. Field
placement in an urban school, training in
multicultural awareness, and effective re-
cruitment and screening of teacher candi-
dates are three efforts that have some re-
search support. For instance, Cook and Van
Cleaf (2000) and Stallings, Bossung, and
Martin (1990) compared student teachers
in an urban field placement with control
groups of student teachers in nonurban
placements and found that the urban place-
ment was more helpful in enabling teachers
to feel comfortable in their environments.
This finding, along with research on alter-
native-route programs involving intern-
ships in urban schools, lends some support
to the importance of field placements for
preparing teachers to work in large-city
settings. Two other studies suggested that
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training in multicultural sensitivity was
helpful to teacher candidates planning to
teach in culturally diverse schools (Clewell
& Villegas, 2001; Stoddart, 1990). Finally,
though it is not a preparation or professional
development plan, effective recruitment and
selection strategies appear to increase the
likelihood that teaching candidates who are
accepted will be successful (Clewell & Vil-
legas, 2001; Lutz & Hutton, 1989; Stoddart,
1990).

Conclusion
In these ways, our findings have implica-
tions for the broader construct of teacher
quality and how it should be reconciled
with prominent local and national efforts to
promote educational equality. In addition,
designers of teacher evaluation systems
need to consider the goals of these efforts
and whether measuring a teacher’s ability
to promote equality within the classroom is
a prominent concern. Finally, the institu-
tions that prepare teachers and the profes-
sional development programs that continue
teachers’ training might also consider fea-
turing innovative mechanisms to enhance
teachers’ abilities to work in diverse settings
and to achieve equality within their class-
rooms more routinely.
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ported in part by a grant from the U.S. Depart-
ment of Education, Office of Educational Re-
search and Improvement, National Institute
on Educational Governance, Finance, Policy-
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Policy Research in Education (CPRE) and the
Wisconsin Center for Education Research, School
of Education, University of Wisconsin—Madison
(grant no. OERI-R308A60003). The opinions ex-
pressed are ours and do not necessarily reflect
the views of the organizations listed above. We
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Tony Milanowski, who compiled the core data-
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