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For young people, academic expectations and achievement are more than measures of academic outcomes, but reflect
facets of hope in their futures. A large body of literature has focused on the academic expectations and performance of racial/
ethnic students of color, particularly given persistent achievement gaps. One key social actor that plays a prominent role in the
formation of student expectations and academic achievement is the classroom teacher. Scholars argue that teacher support,
in the form of beliefs about students’ academic abilities, is crucial (Diamond et al., 2004; Weinstein, 2002). Prior work finds
that students who report having teachers who believe in them academically are more successful. Researchers also argue that
the boost in academic outcomes from supportive teachers is stronger for youth of color, although there are few studies that
test this argument.

A related body of research on teacher support asks whether teachers’ perceptions of student abilities are the same for
students of color and White youth Overall, findings do not show clear evidence of teacher bias or whether bias is linked with
academic outcomes. One reason for mixed findings may be that prior studies do not consider that racial stereotypes are
specific to certain academic subjects (Jussim and Harber, 2005; Tenenbaum and Ruck, 2007). Moreover, few studies link
evidence of bias — distinct from research on teacher perceptions — to outcomes, and in particular, outcomes that are likely
shaped by teacher perceptions, such as student expectations and GPA. Therefore, given the assumption that teacher per-
ceptions are shaped by the race/ethnicity of their students, it may be the case that less positive perceptions of certain racial
groups perpetuate and exacerbate longstanding social inequalities. Addressing these biases, through better teacher prepa-
ration programs or professional development, may help eliminate these achievement differences.

To address these gaps in literature, I use nationally representative data on high school sophomores to first examine
whether teachers have similar perceptions of the academic abilities of students belonging to different racial/ethnic groups
after considering factors such as standardized test scores and homework completion. These analyses engage literature on
specific racial/ethnic stereotypes associated with subject matter by examining math and English teacher perceptions. Second,
I investigate whether teacher underestimates — beliefs that students are struggling in class when student test scores are
average or higher — are associated with student expectations and GPA, and whether these relationships are more or less
important for youth of color. In this study, teacher perceptions reflect teacher beliefs of student ability, which may or may not
be accurate, while teacher underestimation specifically refers to teacher perceptions that are lower than what would be
expected given student performance.
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1. Background
1.1. Teacher beliefs and academic success

Teachers' belief in their students' academic capabilities has long been understood to be a vital ingredient for student
success, and has been linked to students' own beliefs in how far they will progress, their attitudes toward schools, and
achievement (Brophy, 1983; Diamond et al., 2004; Hallinan, 2008; Jussim and Harber, 2005; Sewell et al., 1969). One body of
work focuses on how teacher beliefs help shape student academic beliefs. (Cheng and Starks, 2002), using data from the
National Education Longitudinal Study of 1988 (NELS:88), find that 10th grade students who reported favorite teachers
wanting them to go to college had 14 percent higher odds of expecting higher educational degrees by the 12th grade
compared to peers who did not report the same. Rubie-Davies (2006), in a study of 256 elementary school students, finds a
positive relationship between student perception of how the teacher viewed their abilities and the students' own perception
of their reading and mathematics abilities: for example, students with high-expectation teachers had higher math expec-
tations of themselves (effect size, Cohen's d = 0.11). Other work focuses on the link between teacher beliefs and student
motivation; for example, one study of 167 predominately White middle school students finds that perceived teacher support,
partially measured by teacher perceptions of students, was related to greater interest in class and school (Wentzel, 1998).!
Finally, studies also examine the link between teacher beliefs and student achievement (Hoy et al., 2006; Stidkamp et al.,
2012). One experimental study of 2408 elementary school students and 90 teachers finds that students who had teachers
who were taught strategies and practices to boost and sustain high expectations of their students had math test scores that
were 28 percent higher than their peers who had teachers who were not provided the intervention (Rubie-Davies et al., 2015).
The effect size of the treatment was d = 0.24. It is important to note that while teacher perceptions are linked to student
outcomes, they are but one factor that shape achievement, and effect sizes are typically quite small (between 0.1 and 0.3)
(Ferguson, 2003; Jussim and Eccles, 1995).

Complementing studies that examine the statistical link between teacher beliefs and student outcomes, qualitative work
provides illustrations of how teacher beliefs can influence student success. Rhona Weinstein's (2002) influential publication
on the power of expectations in the schooling context: “Eric was a member of the lowest reading group, which was called the
‘clowns’ [who] ... stood alone and isolated, even from each other. I suggested changing the context for learning ... Eric was
promoted to the middle reading group and ... by the end of the school year, he had reached grade level in his reading skills
and he had friends. He proudly showed them off to me” (p. 3). Scholars have described the relationship between teacher
perceptions and student performance as a “self-fulfilling prophecy”: “if the teacher expects high performance, [he/she] re-
ceives it, and vice versa (Rist, 1970, p. 413). The process begins with a teacher who expects a student to succeed academically,
and this belief likely shapes teacher behavior, such as what assignments are given, body language the teacher uses, and the
time spent with a teacher. Students respond to these high expectations by internalizing these expectations, which may boost
their own expectations, as well as their academic performance.

1.2. The importance of teachers and the success of students of color

Teachers may play a more important role in influencing the academic success of students of color more than White
students. Foundational theoretical work by Coleman (1988) argues that individuals belonging to socially disadvantaged
groups must rely on their social capital outside of the family to succeed — “the social capital that has value for a young
person's development does not reside solely within the family” (p. 113). For example, studies find that teacher perceptions can
disproportionately influence the school performance of students from low social class backgrounds (Madon et al., 2001;
Sorhagen, 2013; Speybroeck et al., 2012). Empirical studies suggest the same for youth of color. One study of middle
school students in Michigan finds that the estimated impact of teacher perceptions for Black students was greater than for
White students: spanning the lowest to highest teacher perceptions predicted a 4-unit change in grades for Black students
versus a 2-unit change for White students (Jussim et al., 1996). However, the authors caution that their analyses contained
only 72 Black students. In her mixed-methods study of low-income Latino and Black adolescents, Carter (2005) describes the
experience of Adrienne, a student who has a teacher who recognizes Adrienne's potential and recommends her to the school's
honor program. “It was my teacher and my mom - really my teacher. I missed the [qualifying] test at first, and then later my
teacher drove me there, picked me up, and brought me home” (p. 148). Therefore, it may be that students of color with
teachers who have confidence in their academic abilities particularly benefit from these relationships by having high aca-
demic expectations and achievement. Conversely, students of color with teachers that have low and inaccurate perceptions of
their abilities may also be more negatively influenced than their White peers.

Despite literature highlighting the importance of teacher perceptions for academic success and suggesting that these
perceptions may be more important for youth of color, there still remain areas of understanding that are unclear. First, much
of the research relies on student reports of general teacher support; what remains missing are precise measures of teacher

1 Teaching dimensions, which included teachers having high expectations, fairness, motivation, rule setting, and feedback, had an effect size of d = 0.11 to
0.49 on student motivation outcomes such as prosocial goal pursuit and interest in class.
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beliefs of students from the teacher's perspective. Second, while prior research suggests that teacher perceptions of academic
ability matter more for students of color, tests of this claim are lacking.

1.3. The debate over teacher bias and the importance of academic subject matter

Other research on teacher beliefs about the academic abilities of students focuses on whether teacher perceptions are
the same for students of color and White students. Overall, there is mixed evidence, and one reason may be that prior work
does not distinguish between teachers of different academic subject matters. One body of work argues that teachers
generally rate the abilities of students of color as lower than that of white students (Alexander et al., 1987; Ainsworth-
Darnell and Downey, 1998; Downey and Ainsworth-Darnell, 2002; Ready and Wright, 2011). For example, a meta-
analysis of 32 studies of teacher perceptions, defined by a host of teacher reports on student talent, performance, abil-
ity, and adjustment, finds that teachers held more positive expectations for Asian American students (d = —0.17) and lower
expectations for Latino and Black students (d = 0.46 and 0.25, respectively) compared to White students (Tenenbaum and
Ruck, 2007).% It should be noted that the authors include elements such as experimental design, grade level, and location in
their meta-analysis, but did not provide information on the subject matter of the teacher. Therefore, it is unclear whether
these patterns exist for all teachers, regardless of subject taught, or whether expectations of different racial/ethnic groups
vary by subject matter taught. In a study of 1872 elementary-aged children in 83 classrooms, McKown and Weinstein
(2008) find that in classrooms where students reported unequal teacher treatment, teachers had between 0.75 and 1.00
standard deviation lower expectations of Black and Latino students than White and Asian American students. It should be
noted that the authors combined Black and Latino students and White and Asian American students into two groups,” and
did not compare the size of the gaps by subject.

The other side of the debate argues that teacher perceptions are solely based on academic performance and are not biased
(Jussim, 2012; Mitman, 1985). For example, one meta-analysis of sixteen experimental studies finds that seven of the studies
showed no evidence that teachers had higher expectations of White versus Black students (Baron et al., 1985). More recent
work by Hinnant et al. (2009), who use survey data on 1000 elementary students in ten locations in the US, finds that teacher
perceptions of children's reading and math abilities were not associated with the race of the child.* One study using data from
ECLS-K finds that differences in kindergarten and first grade reading ability group placement between Black and White
students — placements that are decided by teachers — disappear after considering socioeconomic class and prior reading and
math achievement (Tach and Farkas, 2006). Similarly, Riegle-Crumb and Humphries (2012) find that math teachers have
similar perceptions of the abilities of White, Black, and Latino students after considering test scores (Asian American students
were not included in their study). Other studies find that teacher assessments of academic ability on external or state-wide
achievement tests were similarly accurate for both Black and White students (Haller, 1985; Irvine, 1990). What is missing from
research on either side of the debate over teacher bias is whether can be linked to any outcomes, such as student academic
expectations or performance.

One reason that prior work, which primarily examines outcomes across academic subjects, is unable to provide a clear
answer as to whether teacher perceptions are biased may be that biases differ by specific academic subjects. Theoretical and
qualitative work argue that teacher biases reflect specific stereotypes about race/ethnicity and academic ability. For Black and
Latino students, scholars have argued that teacher perceptions of math abilities may be particularly negative. Ladson-Billings
(1997), in her discussion of math education, states that “a notion prevails in American culture that academic excellence is a
result of genetic good fortune. This concept that some students “have it” whereas others do not is particularly pernicious
when directed toward African American students” (p. 702) (Byrnes, 2001, 2003). argues that math teachers and Black stu-
dents often do not share similar cultural backgrounds, and have “cultural incongruity.” This mismatch creates tension within
the classroom and hinders successful math instruction. Similarly, other scholars argue that math teachers may have negative
perceptions of the abilities of Latino students (Aguirre, 2009; Bouchey and Harter, 2005). Flores (2007) states that math
teachers hold “beliefs about [Latino] student capabilities and home environments ... than can result in lower expectations” (p.
33). In contrast, the “Model Minority” stereotype, which paints Asian Americans as particularly successful in math compared
to other minority groups (Kao, 1995; Lee, 1996), suggests that math teachers may be predisposed to highly regard the math
capabilities of their Asian American students. However, stereotypes that paint Asian Americans, as well as Latinos, as
perpetually foreign, regardless of nativity, can negatively impact English teachers’ perceptions of their performance (Kao,
1995; Lee, 1996; Tuan, 1998).

2 In their paper, Tenenbaum and Rick state that effect sizes of Cohen's ds between 0.20 and 0.50 indicate a small effect. Therefore, the authors note that
differences in teacher perceptions are small.

3 The authors grouped Black and Latino students and White and Asian students together into two categories: stereotyped and non-stereotyped students,
and did not provide analyses by specific racial/ethnic group.

4 In this study, the authors use a binary measure of ethnicity: White and non-White. Seventeen percent of students were non-White, and no further
information on specific groups was available.
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1.4. Other teacher characteristics that may shape teacher perceptions

Other teacher characteristics including race/ethnicity, experience, and beliefs of parental involvement may also be
associated with teacher perceptions of academic abilities, and may explain potential teacher biases toward students from
different racial/ethnic backgrounds. Research shows that the race/ethnicity and gender of the teacher may shape their per-
ceptions of students (D. Downey and Pribesh, 2004). One study of 441 Black and White elementary school teachers in
Michigan finds that Black teachers expected more of their students to transition to college than White teachers, even after
considering factors such as teacher sex, education, teacher experience, and school achievement (Beady and Hansell, 1981).
Previous research finds that experienced teachers are more at ease in the classroom and utilize more effective teaching
techniques than their peers with less experience (Brekelmans et al., 2002; Tabacbnick and Zeichner, 1984). Therefore, it may
be that more experienced teachers have more accurate perceptions of academic abilities — perceptions based on prior and
current achievement — compared to their less experienced peers. Teacher perceptions of how involved parents are with their
children's schooling may also influence teacher perceptions of student ability. Prior work has also shown that some educators
believe that Black and Latino parents are not sufficiently involved in their children's education (Delgado-Gaitan, 1988; Valdés,
1998). It may be that teachers who believe that certain students have less educational support at home may also be less
positive about their academic ability. Math teacher beliefs toward learning math may shape their teaching and perceptions of
students (Aguirre and Speer, 1999; Foss and Kleinsasser, 1996). The size of the school student population and adequacy of
teaching facilities shape teacher work conditions, and may also influence teacher perceptions. Finally, teacher perceptions
may also differ for male and female students, as a substantial body of work has examined how math teachers perceive female
students to be less capable (Beilock et al., 2010; Fennema et al., 1990; Hyde et al., 2008).

1.5. Research questions

Prior research on teacher perceptions of students has greatly informed our understanding of the importance of teachers;
however, a number of gaps in knowledge remain. Scholarship that focuses on the importance of teacher perceptions on
academic outcomes often relies only on student reports of general teacher support, and there is little research that teacher
perceptions matter more for the academic success of youth of color. Research on potential teacher bias does not incorporate
theories that argue that biases are specific to racial/ethnic groups and academic subjects. Moreover, scholarship on teacher
bias overlooks older adolescent students, who likely have experienced more discrimination and are thus better able to
identify discrimination. To address these gaps in prior work on teacher perceptions of students and academic success,
particularly among youth of color, this paper asks two research questions: 1. How do math and English teacher perceptions of
their students’ academic abilities vary by student race/ethnicity? 2. How do teacher underestimations of student ability
influence student academic expectations and achievement, and do these relationships vary by student race/ethnicity?

2. Data and methods
2.1. Data and sample

Data for this study came from the Education Longitudinal Study of 2002 (ELS:2002), a nationally representative study of US
high school sophomores in 2002.° The ELS:2002 uses a sampling design that is similar to prior studies conducted by the
National Center for Education Statistics, such as the National Education Longitudinal Study of 1988 (NELS:88) and the High
School and Beyond longitudinal study (HS&B). The sample design employed a two-stage sample selection process. Schools
were first selected with probabilities proportional to the size of the student enrollment. Next, schools were asked to provide a
list of all sophomores enrolled in the school, and approximately 26 students from these rosters were selected. The student
response rate for the base year was 87 percent, and 92 percent of students who participated in the base year also participated
in the first follow-up. In addition to student, parent, and administrator surveys, the study also administered surveys to each
student respondent’s math and English teacher,® making the ELS:2002 an ideal dataset for this study. Moreover, patterns
revealed in this study can be generalized to the US high school sophomore student population.

The ELS:2002 included 16,200 students in its base year collection.” I restricted the sample to students who reported a
racial/ethnic group, which excluded 3900 from the sample.® Of the remaining 12,500 students, approximately 80 percent had

5 (Ingels et al,, 2004).

5 The only teachers that were surveyed were math and English teachers.

7 The numbers of observations are rounded to the nearest tens digit to adhere to NCES data rules.

8 Given the focus on race/ethnicity, I excluded groups with small numbers of respondents, which include Native American (n = 130) and multiracial
respondents (n = 740). In additional analyses not shown, all models were run with a sample where multiracial respondents were recoded to their non-
White racial/ethnic category. All major results were consistent with the analyses shown in this paper. There were no differences between the analytic
and non-analytic samples on outcome variables (teacher perceptions that classes are too difficult, 12th grade expectations, and 10th grade GPA) and
demographic characteristics (family socioeconomic background, female, and age).
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a linked teacher survey. Relatively few observations were missing data on covariates used in the analyses. I used regression-
based multiple imputation to account for missing data.’

2.2. Variable descriptions

Appendix Table 1 shows descriptive statistics for all dependent and independent variables used in the analyses of this
paper.

Teacher perception that class is too difficult for student: The first dependent variable was a binary variable that reflects
whether the teacher reports that the class is too difficult for the student (coded 1 if the teacher reports the class being too
difficult for the student, and O if the teacher reports the class being at the appropriate level or not challenging enough for the
student). These measures for math and English teachers were taken from the base year teacher survey.'” The variable captures
a broad understanding of the teacher's opinion of student ability, and is based on the only question on the teacher survey that
asks for the teacher's opinion of the student's performance in their class.

Years of education expected by student in 12th grade: The second dependent variable was a measure of how far in school the
student expected to go. The response categories were coded in years of schooling: less than high school graduation is
equivalent to 10 years of education; high school graduation or GED only (12 years); attend or complete a 2-year school course
in a community or vocational school (14 years); attend college but not complete a 4-year degree (12 years); graduate from
college (16 years); obtain a Master's degree or equivalent (18 years); obtain a Ph.D., M.D. or other advanced degree (20 years).

Grade point average (GPA) in 10th grade: The third dependent variable was 10th grade GPA. For the purposes of this study, it
is important to note that 10th grade GPA reflected the total year end grade point average that resulted partly from instruction
by English and math teachers as well as performance in other courses."’

The statistical analyses in this paper also included a number of covariates that reflected academic measures, teacher
perceptions, teacher characteristics, and school conditions.

Student is underestimated by the teacher: These binary measures were defined as the teacher perceptions that classes were
too difficult for students who scored in the top five deciles of standardized math or English tests. The measures were binary
variables and coded 1 if the teacher reported that the class was too difficult for the student and the student was in the top five
deciles of standardized test scores in math or English (administered as part of the ELS:2002 survey) and coded 0 otherwise.
Separate measures were created for math and English teacher reports.

Race/ethnicity: Categorical measures of the four largest racial/ethnic groups were included: Asian, Latino (of any race),
Black, and White (non-Latino). The reference group was White.

Family socioeconomic status: This variable was a composite indicator based on five equally weighted components: mother's
education, father's education, mother's occupation, father's occupation, and family income. Parental education was measured
by survey questions asking for the highest level of education reached. Parental occupation was measured by survey questions
asking for the type of occupation.

Female: This variable was coded 1 if the student is female and 0 if the student is male.

Age: This variable represented the age of the student.

Standardized math score: This variable was the standardized T score on a math test administered to students in the base
year of the survey. Test scores were norm-referenced to allow for comparisons with peers across the nation who took the test.

Standardized reading score: Similar to the standardized math score variable, this variable was the standardized T score on a
reading test administered to students in the base year of the survey.

Student completes homework: This variable was a binary measure that captured the teacher's report of whether the student
completes homework (coded 1 if the teacher reported the student completed homework most or all of the time and 0 if
sometimes, rarely, or never).

Student is on academic track: This variable was a binary measure that reflected the student report of whether their course-
taking was college preparatory (coded 1) or vocational/general (coded 0).

Math teacher believes you have to be born with good math ability: This variable was a binary measure that reflected the
teacher's report of whether an individual had “to be born with the ability to be good at math” (coded 1 if the teacher strongly
agreed or agreed with the statement and O if the teacher disagreed or strongly disagreed). This variable was taken from a
survey question asked only of math teachers.

9 Dealing with missing data using multiple imputation methods addresses the fact that standard errors that are typically too small when using single
imputation techniques. For these analyses, I created 20 imputed datasets. I impute all independent variables except for student and teacher race/ethnicity,
student gender, and student age.

10 On average, teachers completed surveys in late March to early April 2002. A question on the teacher survey also asked whether teachers had taught the
student in fall 2001: 90 and 89 percent of math and English teachers, respectively, reported working with students the semester prior to the survey
administration. Therefore, the large majority of teachers had interacted with students for 1.5 semesters or more, which should be sufficient time for
teachers to become familiar with the academic abilities of their students.

11 87 percent reported teaching the student in both the fall of 2001 and the spring of 2002. The ELS:2002 also administered a student math exam, but not
a reading exam, in the first follow-up wave. In analyses that estimate standardized math test scores from 12th grade as a function of teacher un-
derestimations, the main results were similar to analyses examining 12th grade expectations.
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Teacher perceives that parents are involved: This variable was a binary measure that reflected the teacher's perception of
how involved the student's parents are in the child's academic performance (coded 1 if teacher perceived parents to be very
or somewhat involved and 0 if teacher perceived parents to be not involved).

Teacher impact on learning scale: This variable was a continuous measure that reflected how important teachers perceived
their role to be in the academic success of the student. The measure was a factor variable that included the following
questions: how important was the teacher's attention to the unique interests and abilities of the student; how important was
the teacher's use of effective methods of teaching; and how important was the teacher's enthusiasm or perseverance to the
success of the student. The scale was constructed using standardized values (the mean is 0 and variance 1) of the individual
measures of participation. Higher values on this scale reflected a greater perceived role of the teacher in student success.'”

Teacher is female: This variable was coded 1 if the teacher is female and O if the teacher is male.

Teacher race/ethnicity: This variable included categories for whether the teacher was White, Black, Asian, or Latino (of any
race).

Teacher's years of experience: This variable represented the total number of years the teacher had taught in any school.

Grade point average (GPA) in 9th grade: This measure represented the 9th grade GPA of the student.

School size in highest quintile: This binary variable captured whether the teacher may be overburdened in the classroom by
teaching many students, and was coded 1 if the school was in the highest quintile of school population and 0 if the school was
in the bottom four quintiles of school population.

Adequate instructional space: This binary variable was based on a question from the administrator questionnaire and was
coded 1 if learning in the school was not hindered by lack of instructional space and 0 if learning was hindered.

2.3. Analytic strategy

The analyses began by examining averages of math and English reports that the class was too difficult for the student,
student expectations reported in 12th grade, and 10th grade GPA, by the race/ethnicity of the student. I used two-sample t-
tests to determine whether there were descriptive differences in teacher perceptions. I then used logistic regression to
examine whether racial/ethnic differences in math and English teacher perceptions of students’ academic ability were linked
to measures of academic performance and other factors such as other student characteristics, teacher characteristics, and
school conditions. Given that one of the goals of the study is to examine the “effects” of teacher underestimation — per-
ceptions that the class was too difficult for students who score average or higher on standardized tests — on academic
outcomes (12th grade expectations and 10th grade GPA), a set of propensity score matching analyses can help estimate these
effects without a randomized control trial. There are a number of shortcomings to relying on traditional methods of
regression analyses to examine the “effects” of teacher underestimation. First, regression models assume that the relation-
ships between X, a covariate, and y, the outcome, are linear and additive. If there are misspecifications in the control variables
(i.e., there are nonlinearities in the regression function), then the estimation of the treatment effects will be biased. Model
misspecification can also lead to problems with endogeneity such that a predictor variable is related to both the outcome and
the error term. Second, regression analyses tend to extrapolate effect estimates based on students who have very high
propensities of never or always being underestimated, and not students who overlap in their propensities of being under-
estimated. In other words, regression analyses may calculate an “effect” based on a configuration of students that are not
found in the sample (and given that the sample is nationally representative, one that is found in the population as well).

Propensity score matching can help address these shortcomings of regression analyses (Rosenbaum and Rubin, 1983).
Propensity score matching, as a type of matching analyses, provides a convenient matching index that is the propensity of
being treated. The procedure reduces the complexity of the multivariate matching process to a single variable: a propensity
score. First, propensity score matching calculates treatment effects only on students who actually overlap in their propensities
of being underestimated by teachers, with some actually being underestimated and others not. Therefore, treatment effects
are not extrapolated from individuals who may share very few characteristics. Second, matching techniques allow us to
estimate the treatment effect based on comparing the mean outcomes between the matched treatment and control samples,
without running a regression model with stringent model specification. In this sense, we can avoid bias due to model
misspecification.

In this study, I use propensity score matching to control covariate-balanced matched samples that mimics a random
control trial. The treatment effect can then be conveniently estimated by comparing outcomes of students between the
matched samples, where the “treatment group” included students who were academically underestimated by math or En-
glish teachers and the “control” group consisted of students who were not underestimated. Specifically, I will aim to estimate
the treatment effect among the treated group (ATT). To do so, for each student in the treatment, [ find a student in the control
sample whose propensity score is the closest as the match. For this study, the propensity score is the propensity of being
underestimated by teachers and others not. The matching equations are logistic regressions estimating whether the math or
English teacher underestimated the student, and the matching equations had the same covariates found in Tables 2 and 3,
respectively. The academic outcomes — academic expectations and GPA — were then compared between students with
similar propensities who were and were not underestimated by their teachers. The Stata program PSMATCH2 was used to

12 The Cronbach's alpha values for the teacher impact on learning variables are 0.78 for math teachers and 0.77 for English teachers.
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Table 1
Descriptive statistics on dependent variables by race/ethnicity.
Math teacher English teacher Years of education expected by 10" grade GPA
perceives that perceives that student, in 12th grade
class is too class is too
difficult for difficult for
student student
Proportion Proportion Mean SD
White 0.08 0.06 16.43 2.15 2.83 0.81
Asian 0.10 * 0.10 o 17.11 2.18 o 2.95 0.87 o
Latino 0.14 o 0.12 o 15.95 230 o 2.33 0.89 o
Black 0.18 o 0.13 o 16.45 2.29 2.22 0.81 .

Note: Two sample t-tests were used.
**p < 0.001, **p < 0.01, *p < 0.05.

execute the propensity score matching analyses (Leuven and Sianesi, 2003 ). Mahalanobis distance matching from a randomly
ordered dataset was used. After matching, there were no statistically significant differences between the means of covariates
between the treatment and control groups. There is also significant overlap in propensity scores, or region of common
support, between the treatment and control groups.

I also examined whether associations between teacher underestimations and subsequent academic outcomes vary by
students belonging to different racial/ethnic groups, and used linear regression estimating 12th grade expectations and 10th
grade GPA and included interaction terms between student race/ethnicity and whether the teacher underestimated the
student. All analyses used appropriate weights to adjust for oversampling of Asian American and Latino students and
incorporated primary sampling units to adjust standard errors.

3. Results

The first research question asks how math and English teacher perceptions of their students' academic abilities vary by
student race/ethnicity. Table 1, which shows descriptive statistics on the four outcome measures in these analyses, begins to
address this question. Overall, a higher percentage of both math and English teachers report that their class is too difficult for
Asian American, Latino, and Black students compared to White students. The greatest gap is for Black students: more than
twice the percentage of math and English teachers report that their class is too difficult for Black students — 18 and 13 percent,
respectively — compared to White students (8 and 6 percent). Gaps between Latino and Whites students are also sizeable:
with both math and English teachers, there is a 6 percent difference in their reported assessment of Latino and White stu-
dents’ abilities. Finally, there is a smaller but still significant gap of 2 percentage points between White and Asian American
students on math teacher perceptions, but a larger 4 percentage point gap on English teacher reports. Table 1 also reveals
some racial/ethnic differences in 12th grade expectations and 10th grade GPA. Asian American students, on average, expect
0.68 more years of education and Latino students 0.48 years less of education, compared to White students. The expectations
between White and Black students are statistically the same, at approximately 16.44 years. In terms of GPA, Asian American
students on average have higher GPAs than White students, and Black and Latino students have lower GPAs than White
students. All differences are statistically significant at the p < 0.05 level.

From Table 1, we see that a greater proportion of math and English teachers report that their class is too difficult for youth
of color. Racial/ethnic gaps also differ by subject matter, but not in a clear way. However, teacher reports are likely related to
academic performance and teacher perceptions, among other factors. Table 2 takes these factors into consideration and
presents odds ratios from logistic regression models that estimate math teacher perceptions that their class is too difficult for
the student. Overall, the table provides evidence that math teachers have less positive perceptions of the academic abilities of
Latino and Black students compared to White students, even after considering a host of covariates.

The organization of Table 2 is as follows. Model 1 includes only variables for student socio-demographic characteristics,
which include student's race, family socioeconomic status, whether the student is female, and age. Models 2, 3, 4, and 5 add
separately student academic measures (standardized math test score, whether the student completes homework, whether
the student is on an academic track), teacher perceptions (whether the teacher believes you have to be born with good math
ability, teacher perceptions that parents are involved, teacher beliefs of teacher impact on learning), teacher characteristics
(teacher's gender, race/ethnicity, years of teaching experience), and school condition measures (whether the school popu-
lation size is in the highest quintile and whether there is adequate instructional space), respectively. Model 6, the full model,
includes all variables from the previous models.

Turning first to Model 1, we find that net of socioeconomic status, sex, and age, math teachers are more likely to report that
their class is too difficult for Latino students (50 percent higher odds) and Black students (more than 100 percent higher odds)
compared to White students. A gap remains throughout most of the models, and notably in the final model, Model 6. In none
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Table 2
0Odds Ratios from Logistic Regression Models Estimating Math Teacher Perception that Class is too Difficult for Student.
(1) (2) (3) (4) (5) (6)

Student characteristics
Race/ethnicity (reference: White)
Asian 1.29 143 1.29 1.21 1.41 1.48
Latino 1.50* 1.12 1.48* 1.45* 1.69* 1.27*
Black 2.07** 1.30* 2.08** 2.01** 2.15** 1.38*
Family socioeconomic status 0.74* 1.01 0.77* 0.74* 0.75* 0.99
Female 1.08 1.32 1.09 1.08 1.10 1.33
Age 1.25** 1.06 1.23** 1.25** 1.26** 1.06
Academic measures
Standardized math score 0.95** 0.95**
Student completes homework 0.22** 0.22**
Student is on academic track 1.03 1.02
Teacher perceptions
You have to be born with good math ability 1.32* 1.25%**
Parents are involved 0.70* 0.90
Impact on learning scale 0.90* 1.13*
Teacher characteristics
Female 0.95 1.02
Asian (reference: White) 1.76* 1.70*
Black 1.07 0.93
Latino 1.08 1.19
Years of experience 1.26 1.30
School conditions
School size in highest quintile 1.48* 1.51*
Adequate instructional space 1.08 1.04
Observations 10,160 10,160 10,160 10,160 10,160 10,160

*p < 0,001, **p < 0.01, *p < 0.05.

of the models is there evidence that math teachers perceive the academic ability of Asian American students differently from
White students."®

In addition to math teacher perceptions differing by the racial/ethnic group of the student, perceptions also are associated
with other factors. Math teachers are less likely to perceive that math class is too difficult for students with higher test scores
and students who complete homework (Model 2)." The perception that an individual has to be born with good math ability is
associated with higher odds of teachers perceiving the class as being too difficult for the student, while the opposite is true for
beliefs that parents are involved and that teachers have a stronger impact on learning (Model 3). The only teacher de-
mographic measure that is statistically significant suggests that Asian American math teachers, compared to White math
teachers, have higher odds of reporting a class being too difficult for a student (Model 4), although it should be noted that
Asian Americans make up less than 2 percent of math teachers in the sample. Teachers who work in the largest of schools also
have higher odds of reporting that the class is too difficult for the student (Model 5). Finally, across all models except Model 6,
math teachers have higher odds of reporting that the class is too difficult for older students, and in some models, the student's
socioeconomic status is negatively associated with the outcome. This finding suggests that even net of other factors such as
race/ethnicity, teachers also have lower expectations of students who occupy lower socioeconomic spaces, which may also
constitute a class bias in teacher perceptions. However, it should be noted that in the full model (Model 6), the variable
representing socioeconomic status is not statistically significant.

Results from Table 2 suggest that math teachers perceive Latino and Black students to be less academically capable
compared to White students. Table 3 examines patterns of English teacher perceptions, and shows odds ratios from logistic
regression models predicting whether English teachers perceive that their class is too difficult for the student. Overall, Table 3
suggests that English teachers have higher odds of perceiving that their class is too difficult for students of color compared to
White students.

The organization of Table 3 is similar to the previous table.'” In Model 1, Latino and Black students have 66 and 87 percent
higher odds, respectively, of having English teachers report that the class is too difficult for them. Patterns for Latino and Black
students are robust across all models. Moreover, in the final model, Model 6, English teachers are also more likely to report
that their class is too difficult for Asian American students: Asian Americans have 53 percent higher odds of English teachers

13 1t is well documented that students and teachers are not randomly sorted across schools (Clotfelter et al., 2005; Goldhaber et al., 2015). In a set of
tertiary models, not shown, school fixed effects models are run that estimate teacher underestimations (by math and English teachers). Overall, results from
the school fixed effects models mirror those of the findings in Tables 2 and 3.

4 For example, students who complete their homework most or all of the time have 78 percent lower odds of having a math teacher perceive that the
class is too difficult compared to students who completely their homework less frequently.

15 Table 3 does not include the question about whether an individual had to be born good at math.
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Table 3
0Odds Ratios from Logistic Regression Models Estimating English Teacher Perception that Class is too Difficult for Student.
(1) (2) (3) (4) (5) (6)

Student characteristics
Race/ethnicity (reference: White)
Asian 1.26 147 1.21 1.29 1.24 1.53*
Latino 1.66** 1.35* 1.62** 1.70** 1.62** 1.39*
Black 1.87* 1.42* 1.78** 2,12 1.86* 1.62*
Family socioeconomic status 0.81 1.03 0.87 0.80* 0.80 1.04
Female 0.86 1.10 0.87 0.86 0.86 1.10
Age 1.21 1.03 1.16 1.21 1.21 1.02
Academic measures
Standardized reading score 0.97* 0.97
Student completes homework 0.75** 0.74**
Student is on academic track 1.00 1.01
Teacher perceptions
Parents are involved 0.58* 1.09
Impact on learning scale 0.98 0.99
Teacher characteristics
Female 1.22** 1.26
Asian (reference: White) 1.10 0.79
Black 0.44 0.41
Latino 0.97 0.86
Years of experience 1.00 1.00
School conditions
School size in highest quintile 1.06 1.06
Adequate instructional space 1.04 0.97
Observations 9710 9710 9710 9710 9710 9710

***p < 0.001, *p < 0.01, *p < 0.05.

reporting that the class is too difficult for them compared to their White peers. Most major covariates included in the models
operate in a similar fashion as in Table 2.

The previous tables provide evidence that addresses the first research question. Teacher perceptions do vary by race/
ethnicity and subject matter. Specifically, it appears that math teachers perceive their classes to be too difficult for Latino and
Black students, and English teachers perceive their classes to be too difficult for all non-White students. Next, [ turn to the
second research question: how do teacher underestimates - defined here as perceptions that the class is too difficult for the
students who score in the top five deciles of standardized math or English tests - influence student academic expectations and
achievement, and do these relationships vary by student race/ethnicity?

To examine whether the influence of teacher underestimations on expectations and GPA vary by student race/ethnicity,
we turn to the final three tables. Table 4 shows the results of a propensity score matching analysis and treatment effects of
being underestimated by teachers on 12th grade expectations and 10th grade GPA. Results are shown separately for un-
derestimations by math and English teachers. Overall, being academically underestimated by teachers appears to have
deleterious effects on later expectations and subsequent academic achievement. For example, being underestimated by
English teachers — in these analyses, the treatment — lowers student expected years of schooling by almost a third of a year
less of schooling. Similarly, after matching, the effect of being underestimated by math teachers is —0.20 GPA points.

To investigate whether the relationship between teach underestimation and academic outcomes vary for different student
groups, we turn to the next two tables. Table 5 shows standardized coefficients from linear regression models that estimate
the years of expected education the student reports as a high school senior. Separate models are estimated to examine the
association between 12th grade expectations and math (Models 1 and 2) and English (Models 3 and 4) teacher

Table 4
Treatment effects of being underestimated by teachers on 12th grade expectations and 10th grade GPA.
Variable Sample Treated Controls Difference T-stat
12" grade expectations
Math Unmatched 16.42 16.74 -0.32 -339
ATT 16.42 16.62 -0.20 -1.43
English Unmatched 16.44 16.74 -0.30 -2.72
ATT 16.44 16.76 -0.31 —2.02
10™ grade GPA
Math Unmatched 232 2.79 -047 -13.91
ATT 2.32 2.52 -0.20 —-4.383
English Unmatched 2.32 2.79 -0.47 -12.03
ATT 2.32 2.49 -0.18 —3.44

Note: Differences between treated and control groups, both before and after matching, are statistically significant at the p < 0.05 level.
Note: Average Treatment Effect on Treated (ATT), for the given analyses, is the effect of being underestimated by teachers on 12th grade expectations and
10th grade GPA.
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Table 5
Standardized coefficients from linear regression models estimating years of expected education in 12th grade.
Math teacher English teacher
(1) (2) (3) (4)
Student is underestimated by teacher -0.03* -0.02 -0.02 -0.01
Student characteristics
Race/ethnicity (reference: White)
Asian 0.05** 0.05** 0.05** 0.05**
Asian X underestimated —0.02 —-0.01
Latino 0.03 0.03 0.03 0.03
Latino X underestimated —0.02** -0.01*
Black 0.06* 0.07* 0.06* 0.06*
Black X underestimated —0.02+ -0.02*
Family Socioeconomic Status 0.19*** 0.19*** 0.19*** 0.19***
Female 0.06** 0.06** 0.06*** 0.06***
Age —0.04 -0.04 —-0.04 -0.04
10th grade GPA 0.06* 0.06* 0.06* 0.06*
Expectations in 10th grade 0.45** 0.45* 0.45** 0.45**
Observations 9520 9520 9520 9520

***p < 0.001, **p < 0.01, *p < 0.05.

underestimations. Model 1 includes a measure for whether the math teacher underestimates the student, as well as measures
of student's race/ethnicity, family socioeconomic status, gender, age, 10th grade GPA, and academic expectations in 10th
grade. Model 2 introduces interaction terms between student's race/ethnicity and math teacher underestimations. Models 3
and 4 follow the same logic as Models 1 and 2, but include measures of English teacher underestimates of students.

Turning first to Model 1 we find evidence that math teacher's early underestimation of student ability is associated with
lower student expectations in their senior year: students who are underestimated by math teachers in 10th grade have 0.03 of
a standard deviation lower years of expectation in 12th grade, which translates to approximately one third of a year lower. In
Model 2, the statistically significant and negative interaction terms between math teacher underestimations of Latino stu-
dents show that the negative association between math teacher's underestimation expectations is larger for Latino students
than for White students.

Models 3 and 4 estimate student expectations as a function of English teacher underestimation. From Model 4, we see that
the interaction terms between a student being underestimated by an English teacher and being a Latino or Black student are
statistically significant and negative, which suggests that Latino and Black students are particularly disadvantaged by English
teacher's underestimations of their ability. To aid in the interpretation of these results, predicted number of years of expected
education are presented in Appendix Figs. 1 and 2.

Turning to the last outcome, Table 6 shows coefficients from linear regression models that estimate the 10th grade GPA,
which resulted partly from instruction students received in that year by English and math teachers. The organization of Table
6 is the same as the previous table. Model 1 focuses on math teacher underestimations of students and also includes measures
of students’ race/ethnicity, family socioeconomic status, gender, age, and prior achievement (9th grade GPA). Models 2 in-
troduces interaction terms between students’ race/ethnicity and underestimation. Models 3 and 4 examine English teacher
underestimations of students, and are organized in a similar fashion to the previous two models.

From the first two models, we find evidence that math teacher underestimations of students are associated with lower
GPAs: for example, in Model 1, on average, students who are underestimated by math teachers have 0.14 of a standard

Table 6
Standardized coefficients from linear regression models estimating 10th grade GPA.
Math English
(1) (2) (3) (4)
Student is underestimated by teacher -0.14** -0.14** -0.12** —0.12*
Student characteristics
Race/ethnicity (reference: White)
Asian 0.04** 0.04*** 0.04* 0.04*
Asian X underestimated 0.01 0.01
Latino -0.11* -0.11* -0.11** -0.10**
Latino X underestimated 0.01 0.01
Black -0.16* -0.16* -0.16* -0.16*
Black X underestimated 0.01* 0.02*
Family Socioeconomic Status 0.25%* 0.24** 0.25** 0.25**
Female 0.14*** 0.14*** 0.14** 0.14**
Age -0.10** —0.10** -0.10* -0.10*
9th grade GPA 0.27* 0.27* 0.27* 0.27*
Observations 9490 9490 9490 9490

**p < 0.001, **p < 0.01, *p < 0.05.
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deviation lower GPA, which translates to 0.34 lower GPA points, than their peers who are not underestimated even after
considering prior achievement and all other variables in the model. From Model 2, we find that the negative association
between being underestimated and GPA is smaller for Black students; that is, the difference between Black students’ GPAs
who are underestimated and those who are not is smaller than the difference between their White counterparts. A similar
pattern is observed for English teacher underestimations (Models 3 and 4). Predicted GPAs are presented in Appendix Figs. 3
and 4.

4. Discussion
4.1. Summary

This study asked two research questions about the link between teacher perceptions and underestimations and the ex-
pectations and achievement of students of color. The first research question sought to test whether math and English teachers
— whose pedagogical training and leanings may differ — varied in their perceptions of students, thus lending both theoretical
and empirical evidence to the debate over the existence of teacher bias. Results show that on average, teachers are more likely
to perceive that their class is too difficult for students of color compared to White students. Regression analyses revealed that
math teachers consistently perceive their class to be too difficult for Latino and Black students even after controlling for math
test scores, homework completion, and a host of other factors. English teachers underestimate the academic abilities of Black
and Latino students, and in some models, Asian American students as well.

The second question asked how teacher underestimates influence student academic expectations and achievement, and
whether these relationships vary by student race/ethnicity. Both math and English teacher's underestimation of student
academic ability in the 10th grade is associated with lower 12th grade expectations and 10th grade GPAs. Moreover, these
relationships also vary by student race/ethnicity. In terms of later academic expectations, Latino students fare worse than
their White counterparts in terms of their academic expectations when they are underestimated by math teachers, and Latino
and Black students fare worse when they are underestimated by English teachers. However, the negative relationship be-
tween teacher underestimation and GPA is smaller for Black students, which shows the association between teacher un-
derestimation and GPA is weaker for Black students compared to White students.

4.2. Implications

Among education researchers, policymakers, and practitioners, there is strong agreement that teacher perceptions matter
for student expectations and achievement, and perhaps more so for youth of color. While some scholars have argued that
teacher perceptions are biased against youth of color, the evidence is mixed (Ainsworth-Darnell and Downey, 1998; Downey
and Ainsworth-Darnell, 2002). This paper draws from both theoretical and empirical perspectives and asked whether teacher
perceptions are biased, whether these potential biases are linked to academic outcomes, and whether teacher bias matters
differently for students of color versus White students. I find that teacher perceptions may be biased and conform to subject-
specific racial stereotypes found in literature. These biases are linked to lower student expectations and achievement, but the
relationships are not the same for all student groups.

Turning to the first research question — whether there exists teacher bias — I find evidence of teacher underestimations
when analyzing patterns by different subject matters. In terms of subject-matter differences in perceptions, prior work argues
that racial stereotypes are often specific to subject matter (Ladson-Billings, 1997). Results from this study show that Latino
and Black students are more likely to be underestimated by math teachers compared to their White peers, which is consistent
with work that finds that math teachers may have low perceptions of certain groups, like Latino and Black youth, but not
others, like Asian American youth (Ainsworth-Darnell and Downey, 1998; Tenenbaum and Ruck, 2007). This difference among
students of color may be explained by the Model Minority Stereotype, which describes Asian Americans as being more
talented in math than other minority groups. However, under the stereotype, Asian Americans are only models for other
minority groups, as the name of the stereotype implies, and not Whites. Therefore, it may not be a surprise that Asian
Americans are similar to White students in terms of their outcomes in these analyses.

In contrast to patterns in math teacher underestimations, all groups of non-White students are more likely to be
underestimated by English teachers. The fact that Black students are more likely to be underestimated by both math and
English teachers suggests that Black students may be viewed as less academically capable by teachers across subjects. Latino
and Asian American students may be perceived to be “forever foreign” (Calafell, 2004; Lee, 1996; Wilson II and Gutiérrez,
1995); therefore, English teachers may perceive that students belonging to these groups struggle with English.

Addressing the second research question, teacher underestimations matter, and they matter differently for different
groups of students. This paper examined the association between teacher perceptions and two outcomes: student expec-
tations and GPA. Findings from this paper are consistent with the argument of the “self-fulfilling prophecy”: although the
concept was defined initially around the benefits of high teacher expectations, the same mechanism can be used to help
explain the main findings of this paper: that teachers' underestimations of student ability are deleterious to students' self-
conception and lead to poorer academic outcomes (Farkas, 1996; Jussim, 2012; Rist, 1970). Guyll et al., 2010 describe steps
that underlie the negative consequences of the self-fulfilling prophecy. “First, a perceiver must hold a false belief about a
target, as when a teacher underestimates a student's true potential. Second, the perceiver must treat the target in a manner
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that is consistent with the false belief, such as if a teacher presents easier material to low-expectancy students ... the target
must confirm the originally false belief, as when a low-expectancy student under performs.”

However, results also suggest there is important nuance to this overall argument. Drawing from theories that highlight the
role of teachers in fostering student academic confidence — particularly for youth that have fewer resources outside of school
— this paper finds not only a link between teacher underestimation of academic ability and lower student expectations, but
that this relationship is stronger for students of color. Stereotype threat (Steele and Aronson, 1995) describes the notion that
Black student performance is lower when students are primed to think of racial stereotypes. Results from this study are
consistent with racial stereotypes formed around subject matter, and while only two subjects — math and English — were
examined in this study, it may likely be the case that biases also form on subjects that are related to math skills, such as
science and technology courses, and English skills, such as social science and humanities subjects. It may be that adolescents
of color underestimated by their teachers perceive such underestimation to be rooted in racial stereotypes. This may help
explain the finding that expectations of students of color are particularly disadvantaged by teacher underestimations.
Therefore, youth who are in the most need of academic guidance may not be receiving the encouragement they need to
flourish. This may be particularly salient to high school students as they are deciding whether to pursue higher education. And
in broader conversations of educational equity and teachers as a valuable source of social capital, the finding that teacher
perceptions are more important for youth of color compared to White youth also attest to youth of color's lack of social capital
within the school context. Although many youth of color have families with high levels of socioeconomic resources at home,
they may still lack the social connections that can help them navigate schools, which remain a social institution that reflects
mainstream, White norms.

In contrast to the stronger role teacher underestimations plays in shaping Latino and Black student expectations, for Black
students, the relationship between teacher underestimations and GPA, though still negative, is weaker. This may be explained
by work that focuses on academic strategies Black students use to combat racial discrimination in education. Resistance to
teacher underestimations may be unique to Black students, who have a long history of resisting discrimination within
schools. This historical context may be less applicable to Asian American and Latino students, who are largely the children of
immigrants. Scholars have argued that Black students in particular are aware of teacher bias, such as underestimating their
academic abilities, and resist such characterizations (Andrews, 2012; Brown, 2007; Ebata and Moos, 1994; Munn and Lloyd,
2005; Skiba and Knesting, 2001) (Polite, 1993). writes, “[Black adolescents] fully understand that as blacks they will encounter
obstacles, prejudices, and inequities, but they never view their race as the cause of the problem. It is this essential recognition
that grounds [their] thinking, enabling them to ... gain a powerful measure of ... strength from the ... struggles that racism
inevitably demands” (p. 6). Carter (2005) finds that many high school students had “stories of problematic relationships with
teachers who seemed to have low expectations of them and their classmates” (p. 66), but would still push themselves
academically. Rayisha, a Black female junior in Carter's study, was able to quickly identify and resist teachers' bias against her,
and even encouraged a classmate to “stand up for herself and challenge a teacher about a grade” (p. 68). Sanders (1997) finds
in her interview study of Black eighth-graders that a prominent response to teacher discrimination is a commitment to
academic success: “I know that being Black ... I am going to work hard to prove whatI cando ....I am willing to work hard ... If
sometimes tells me that I can't, I just find a way to do it. It makes me want to do it more (Denise, a Black female eighth grader,
p. 89). Similarly, Kenneth, a Black male eight grader says that “racism makes me strive harder ... they [Black men] are there,
making it, regardless of what people say, and I see getting there as a challenge.” (p. 89). Therefore, it may be that Black
students who perceive that they are underestimated by teachers also work harder to challenge teachers' assumptions of their
abilities, which can help offset the negative influence of underestimations on immediate achievement. However, the
ameliorating influence of Black academic resistance to discrimination may not exist to long-term or more abstract outcomes,
such as academic expectations. The process through which a student forms their expectations to go to college is a complex
process, with teacher influence being one of many important ingredients.

Some limitations to this study are worth noting. First, the measure of teachers perceiving the class to be too difficult for the
student is broad, and does not contain more nuanced information on what aspects of the course are challenging for the
student. For example, we are unable to determine whether the teacher perceives that the class is too difficult for the student
due to workload, poor performance on examinations, or lack of enthusiasm toward the subject. Each aspect is likely shaped by
racial stereotypes. Prior work has found that English teachers are more likely to perceive that Asian American youth are
withdrawn and passive in class (Cherng, 2017), which teachers may interpret as lack of enthusiasm. As a result, teachers may
then perceive that their class is too difficult for Asian American students — not due to their inability to handle the workload,
per se — but because of their lack of engagement. However, the measure still captures an important opinion of teachers, and a
perception that is linked with student outcomes. Second, racial/ethnic categories used in the analyses may not reflect vari-
ations across smaller ethnic groups.'® Third, while findings are significant and can be generalized to a broad US context, the
magnitude of differences are often small, which is consistent with effect sizes from other studies (Ferguson, 2003; Jussim and
Eccles, 1995). This is perhaps not surprising given that teacher perceptions are just one of many factors that shape student

16 In a separate analyses, racial/ethnic groups were furthered categorized by parental and student nativity into first-, second-, and third-generations. In
almost all cases, findings were consistent with racial/ethnic patterns in this paper; that is, coefficients for all generations within each racial/ethnic group
were statistically significant at the p < 0.05 level. Therefore, it is likely the case that teachers academic perception of students are linked to the race/
ethnicity, but not the generation-status, of the student.
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expectations and GPA. Despite its strengths, there are also important limitations to propensity score matching analysis.
Propensity score matching cannot eliminate bias due to differences that are unobserved across treatment and control groups
(Heckman et al., 1998). This limitation can manifest in the matching equation, as the matching equation is only able to utilize
observable characteristics and any unobserved variables can comprise the matching process. This bias due to unobservable
variables can also increase the bias of the average treatment on treated (ATT) estimates. In the context of this paper, both
theoretical and empirical bodies of literature were used to determine what student, teacher, and school characteristics would
likely predict teacher perceptions of academic ability. The premise of the paper is that in addition to academic achievement,
student race and ethnicity also shape teacher perceptions. These variables form the crux of the matching equations and
whether students are underestimated by their teachers.

On the whole, results from this study highlight the need for dialogue about racial/ethnic biases that are likely widespread
in education. These conversations may not be easy. Farkas (2003) states that “researchers, policy makers, and school ad-
ministrators have shown little support for the notion that monitoring such attitudes or behaviors [of teacher bias] is likely to
be either practical or useful. Indeed, many seem to believe that such efforts would provoke a counterproductive backlash
among teachers” (p. 1141). However, the findings of this study, along with those of other studies, underscore the importance
of teacher training and professional development that can directly address issues of biases in teacher perception and help
teachers bolster the success of all students.

Appendix

Table 1

Descriptive statistics for variables used in analyses.

Mean/Proportion Standard deviation/N Range

Outcome Variables
Math teacher perceives that class is too difficult for student 0.11 10,160 0.00 to 1.00
English teacher perceives that class is too difficult for student 0.09 9710 0.00 to 1.00
10" grade GPA 2.67 0.86 0.00 to 4.00
Years of education expected by student, in 12th grade 16.38 221 11.00 to 20.00
Student characteristics
White 0.62 6020 0.00 to 1.00
Asian 0.10 970 0.00 to 1.00
Latino 0.13 1260 0.00 to 1.00
Black 0.15 1460 0.00 to 1.00
Family Socioeconomic Status 0.03 0.73 —2.11 to 1.82
Female 0.50 0.00 to 1.00
Age 16.46 0.60 15.00 to 19.00
10" grade GPA 2.70 0.83 0.00 to 4.00
9™ grade GPA 2.78 0.81 0.00 to 4.00
Math teacher perceptions
Student completes homework 0.67 6510 0.00 to 1.00
You have to be born with good math ability 0.31 3010 0.00 to 1.00
Parents are involved 0.24 2330 0.00 to 1.00
Impact on learning scale -0.01 0.76 —1.18 to 3.27
Student is underestimated by teacher 0.06 580 0.00 to 1.00
English teacher perceptions
Student completes homework 0.69 6700 0.00 to 1.00
Parents are involved 0.24 2330 0.00 to 1.00
Impact on learning scale -0.01 0.75 —1.51 to 4.09
Student is underestimated by teacher 0.05 500 0.00 to 1.00
Math teacher characteristics
Female 0.55 5340 0.00 to 1.00
White 0.87 8450 0.00 to 1.00
Asian 0.02 180 0.00 to 1.00
Black 0.05 490 0.00 to 1.00
Latino 0.04 390 0.00 to 1.00
Years of experience 14.80 9.84 0.00 to 40.00
English teacher characteristics
Female 0.75 7280 0.00 to 1.00
White 0.88 8540 0.00 to 1.00
Asian 0.01 140 0.00 to 1.00
Black 0.06 570 0.00 to 1.00
Latino 0.03 290 0.00 to 1.00
Years of experience 14.27 9.81 0.00 to 40.00
School conditions
School size in highest quintile 0.23 0.42 0.00 to 1.00
Adequate instructional space 0.21 0.41 0.00 to 1.00

Note: N for Math teacher variables is 10,160. N for English teacher variables is 9710. Ns for proportions presented for a total analytic N of 9710. All Ns
rounded to the nearest 10, in accordance with NCES regulations.
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Fig. 1. Predicted years of expected education in 12th grade, by race/ethnicity and math teacher underestimation.
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Fig. 2. Predicted years of expected education in 12th grade, by race/ethnicity and english teacher underestimation.
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Fig. 3. Predicted GPA in 10th grade, by race/ethnicity and math teacher underestimation.
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