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A Remote Instructor Like Me: Student-Teacher Congruence in Online,
High School Courses

Jennifer Darling-Aduana
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Students belonging to marginalized groups experience positive impacts when taught by a teacher of the same race, ethnicity, and
gender. The unique nature of standardized, asynchronous online course taking allows for greater separation of any possible
educational benefits of student versus teacher-driven mechanisms contributing to these improved outcomes. Using a student-by-
course fixed effect strategy on data from a large urban school district, I examined associations between whether students expe-
rienced racial/ethnic or gender congruence with their remote instructor and both engagement and learning outcomes. Students
who identified as Black demonstrated higher rates of engagement, although no difference in achievement, within lessons taught
by a same-race remote instructor. I find that representation is associated with engagement even when instructors follow closely
scripted lessons, representation occurs in only small doses, and instruction occurs in an impersonal setting.
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RESEARCHERS have established positive impacts for students
belonging to marginalized groups taught by teachers of the
same race/ethnicity and gender (Dee, 2005; Egalite et al.,
2015; Gershenson et al., 2016; Gershenson et al., 2017;
Grissom et al., 2015; Keiser et al., 2002; Xu & Li, 2018).
Sometimes these positive impacts are teacher-based when
sharing demographic characteristics results in an increased
willingness by teachers to make decisions favorable to in-
group members (Nicholson-Crotty et al., 2011). Student-
based mechanisms may also produce more positive outcomes
due to differences in how students interpret their teachers’
actions (Grissom et al., 2015). For instance, students taught
by a teacher of the same race/ethnicity or gender might be
less likely to experience stereotype threat—when a negative
stereotype about their identity is activated due to concern
that they might confirm that negative stereotype (Steele,
1997; Steele & Aronson, 1995). Relatedly, being taught by
an instructor of the same identity might activate a role model
effect, whereby instructors with similar ascriptive character-
istics act “as behavioral models, representing the possible,
and being inspirational” as a means to improve student moti-
vation, self-efficacy, and subsequent performance
(Morgenroth et al., 2015, pp. 465).

Understanding the mechanisms behind these “match
effects” is important because student—teacher congruence
appears to alleviate systemic inequities in a manner that
improves the educational experiences and outcomes of
student disproportionately harmed by these systems with-
out removing resources or otherwise reducing the quality
of educational experiences for students from

student—teacher match, representation, online learning

nonmarginalized (or less marginalized) groups. In other
words, there is an element to representation in the class-
room that has yet to be fully identified that has the poten-
tial to pinpoint long withstanding bias and disparities in
how children are educated in the United States. Beyond
replicating the positive effects associated with
student—teacher congruence by increasing representation
in the classroom, the knowledge gained through probing
the relative strength and efficacy of likely mechanisms can
be leveraged to develop new systems and interventions to
mitigate educational opportunity gaps.

Based on evidence of positive associations between stu-
dent—teacher congruence and academic outcomes for stu-
dents belonging to marginalized groups, researchers have
proposed policy interventions that aim to increase the diver-
sity of the teacher workforce, integrate culturally responsive
teaching practices, and minimize teacher implicit bias with
the goal of improving the academic experiences of students
belonging to historically marginalized groups (Dee, 2005;
Egalite et al., 2015; Gershenson et al., 2016, 2017; Grissom
et al., 2015; Irizarry, 2015; Joshi et al., 2018; Lindsay &
Hart, 2017). However, research has yet to establish the
extent to which the mechanisms that support improved aca-
demic outcomes translate to an online instructional setting.
Furthermore, this study employs a novel analytic strategy
made possible through the detailed session-level data col-
lected by the online course system studied. I leveraged these
data to contribute to the nascent research base on which
mechanisms through which student—teacher congruence
might operate should be targeted for policy interventions
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(i.e., Baker et al., 2018; Chin et al., 2020). For these reasons,
I examined the following research questions.

Research Question: 1: What is the distribution of remote
instructor identities in the 30 most enrolled in online
courses in a large, urban district?

Research Question 2: To what extent is being taught by
an instructor of the same race/ethnicity or gender asso-
ciated with course outcomes when educational content
is delivered through a standardized, prerecorded
video?

I accomplished this by examining variation in student
engagement and achievement patterns across different les-
sons when students were exposed to remote instructors of
different racial/ethnic and gender identities within the
same course. Because educational content was delivered
through a prerecorded video that was scripted by an
instructional design team, the instructor could not adjust
the content, their instructional delivery, or interactions
with each student in the asynchronous, online instructional
environment studied. A study of spaces for teacher discre-
tion in courses developed by the same vendor examined
here found that there was no detectable deviation from the
script provided by the company’s curriculum development
team in 40% of lessons (Darling-Aduana & Hemingway,
2021). Personalization of lesson content or delivery in the
other 60% of lessons was limited to small modifications
such as greeting students at the beginning of the class,
offering encouragement, or emphasizing certain words in
the script to convey humor (Darling-Aduana &
Hemingway, 2021). Furthermore, the type of hybrid
blended model implemented, where students completed at
least part of their online course within a school setting is
one of the most common realizations of technology-based
learning, as it is easily integrated within a traditional
schooling framework (Christensen et al., 2013).
Leveraging data collected from this setting allowed for a
nuanced examination of whether students modified their
behavior in response to racial/ethnic or gender congruence
with their instructor in a setting where teacher-based rep-
resentation mechanisms were not feasible.

However, as | was unable to remove all potential
sources of bias from my estimates, results should be inter-
preted as descriptive and not causal. Furthermore, this
analysis assumes that exposure to an instructor for a single
lesson and within a fully asynchronous, prerecorded online
course environment is sufficient for representation effects
to occur. Last, it is important to note that the student sam-
ple studied consisted primarily of students enrolled in
online courses for the purpose of credit recovery. While an
important subgroup to examine, this caveat should be
noted when attempting to generalize findings to a wider
population.

Prior Literature on Student—Teacher Congruence

In Dee’s (2004) seminal study, White and Black elemen-
tary students of both genders achieved 3% to 6% higher
reading scores when randomly assigned to a same-race
teacher, with larger benefits observed among students who
received Free or Reduced-Price Lunch (FRL). Using the
National Education Longitudinal Study of 1988, Dee (2005)
demonstrated that the benefits of race and gender congru-
ence generalized to the national context. More recent studies
confirm this phenomenon using Florida and Tennessee
administrative data (Egalite et al., 2015; Joshi et al., 2018).
The benefits of race congruence persist to high school grad-
uation and college attendance (Gershenson et al., 2017).
Beyond educational attainment, same-race teachers are also
less likely to discipline or refer students from minoritized
backgrounds to special education services and more likely to
refer them to advanced courses (Grissom et al., 2015;
Lindsay & Hart, 2017; Wright et al., 2017).

Researchers have identified similar effects among stu-
dents who experienced gender congruence with their teach-
ers in STEM (science, technology, engineering, and
mathematics) fields (Keiser et al., 2002; Xu & Li, 2018).
Student—teacher congruence is particularly salient in these
subjects for female students, as society imposes norms of
math as male-dominated increasingly as children progress
through elementary into secondary school (Keiser et al.,
2002; Solanki & Xu, 2018; Xu & Li, 2018). Keiser et al.
(2002) established that eighth-grade students who identified
as female achieved higher math scores when taught by a
female math teacher. Similarly, Xu and Li (2018) observed
higher female math performance and self-perceived math
ability when they randomly assigned junior high students to
female teachers. These positive effects are due at least in part
to a role model effect, which results in reduced identity
incongruence for female students when taught by a female
teacher (Solanki & Xu, 2018).

Representation Within Online Courses

With a single exception (Baker et al., 2018), studies exam-
ining representation in schools focus on traditional, face-to-
face classrooms. Prior to COVID-19, approximately 14% of
secondary school students enrolled in online courses nation-
ally (Gemin et al., 2015), with many more students now
receiving at least a portion of their instruction virtually. As
such, continued study of the online instructional environment
is merited. Due to the dearth of information on instruction
and instructors within the predominately for-profit online
course marketplace, documenting the demographic charac-
teristics of instructors hired by one of the largest course ven-
dors in the United States represents a contribution.

More specifically, as online-based courses change the
role of teachers in the classroom, the effects of representa-
tion may be implemented and realized differently. For



instance, it is possible that because students know the
instructor cannot view or respond to them that stereotype
threat might not be triggered in the online context (Steele,
1997; Steele & Aronson, 1995). Alternatively, if students
appear to benefit, providing prerecorded video lectures
delivered by instructors belonging to minoritized groups
could be a stop-gap measure that could be implemented
more quickly and cost effectively while long-term solutions
(such as diversifying the teacher workforce) are being imple-
mented. Knowing whether, and under what circumstances,
online learning could be used to minimize bias in this man-
ner has important equity implications.

Furthermore, the standardized, prerecorded nature of the
online course system studied allowed for the isolation of
potential confounding influences. Not only does the online
course platform remove the possibility of active representa-
tion mechanisms requiring teacher discretion but it also lim-
ited the enactment of some potential passive mechanisms
(i.e., some forms of role model effect that require the devel-
opment of a student—teacher relationship).

However, to understand the potential mechanisms under-
lying representation in online classrooms, it is first necessary
to understand what student—teacher interactions look like in
these contexts. Most online courses, including those exam-
ined in this study, tend toward reductionism, or the packaging
of easily digestible facts into lecture-based instruction with
frequent multiple-choice assessments (Darling-Aduana,
2021; Heinrich et al., 2019; Herrington et al., 2006;
McLoughlin & Oliver, 2000). The use of a common lecture
video using a single script means that the only variation in
instructional content and delivery emerges from how stu-
dents interpret and respond to variations in the remote instruc-
tor delivering content and the lesson-specific content itself. It
was this standardized curricular content and instructional
delivery that I leveraged to better understand the underlying
mechanisms through which representation operates within
the asynchronous online course structure studied.

Disentangling Potential Mechanisms

There is a wide literature base establishing that teachers’
discretionary behaviors likely contribute to positive associa-
tions between student outcomes and race/ethnicity and gen-
der congruence. Examples include evidence of teacher
implicitbias (Bakeretal.,2018; Chinetal., 2020; Gershenson
et al., 2016; Irizarry, 2015) as well as differential rates of
responsiveness (Baker et al., 2018; Grissom et al., 2015),
disciplinary action (Fish, 2017; Grissom et al., 2009;
Grissom et al., 2015; Lindsay & Hart, 2017), and gifted
referrals (Fish, 2017; Grissom et al., 2015).

What is less clear, and what this study aims to identify, is
the extent to which student-based mechanisms might also
explain positive associations with student—teacher congru-
ence. Student-based mechanisms include changes in how
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students perceive their teachers and themselves when taught
by a demographically congruent teacher (Grissom et al.,
2015). For instance, students might be less likely to experi-
ence stereotype threat when taught by a teacher of the same
race/ethnicity or gender (Dee, 2005; Steele, 1997; Steele &
Aronson, 1995; Xu & Li, 2018). Same-race/ethnicity and
gender teachers also might serve as positive role models to
students with similar identities or whose interactional styles
are based in a similar cultural background, who subsequently
engage more in educational tasks (Kao, 2004; Xu & Li,
2018). Relatedly, there is evidence that teachers belonging to
minoritized groups are more likely to induce positive behav-
iors in their students, termed coproduction inducement (Lim,
2006; Lindsay & Hart, 2017).

In an experiment that randomly assigned student names
with specific racial and gender identities to researcher-gen-
erated discussion board comments within a postsecondary,
online course, Baker et al. (2018) found that instructors were
more responsive to students with names connoting White,
male identities. When students were exposed to the same fic-
tional peer discussion posts with randomly assigned racial
and gender identities, the researchers identified no evidence
of differential student responsiveness to peers based on those
same connoted identities apart from White, female students,
who were more likely to engage with students with the same
supposed identities (Baker et al., 2018). This study provides
evidence that teachers’ discretionary actions might be more
influenced by the assumed racial and gender identity of a
student than students in peer-to-peer interactions, at least in
the virtual, postsecondary classroom environment studied.
However, this finding does not preclude the possibility that
the racial and gender identity of the teacher might influence
student behavior in a way that peer identity did not.

Continued research in this vein is needed to continue dis-
entangling possible mechanisms contributing to positive
student—teacher congruence effects in schools. With greater
clarity, targeted policies and practices can be designed to
have the greatest positive impact on the educational experi-
ences of students belonging to marginalized groups. Findings
have wide-ranging implications for how online course ven-
dors design and school districts select online courses, as well
as what policy interventions should be implemented to
improve the academic experiences and outcomes of students
belonging to marginalized groups.

Method
Online Instructional Environment

The courses studied were developed by one of the largest
online course vendors in the United States. In communica-
tions with the vendor, they emphasized that all courses were
developed by teams of experienced instructional designers
in alignment with best practices including the iNACOL
National Standards for Quality Online Courses. When asked
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TABLE 1
Descriptive Statistics of Students in Each Analytic Sample
Enrolled in Course with Course with Course with Cases with
top 30 course(s) gender diversity Black instructor Hispanic instructor pretest

Female 0.448 (0.497) 0.451 (0.498) 0.435 (0.496) 0.458 (0.498) 0.448 (0.497)
Black 0.689 (0.463) 0.688 (0.463) 0.692 (0.462) 0.679 (0.467) 0.720 (0.449)
Hispanic 0.210 (0.407) 0.213 (0.410) 0.215(0.411) 0.221 (0.415) 0.190 (0.392)
White 0.068 (0.252) 0.067 (0.250) 0.065 (0.246) 0.065 (0.247) 0.064 (0.244)

English language learner 0.121 (0.326)

0.122 (0.328)

0.125 (0.331) 0.128 (0.334) 0.103 (0.303)

Free/reduced price lunch eligible 0.812 (0.391) 0.815 (0.389) 0.824 (0.381) 0.825 (0.380) 0.824 (0.381)
Special education eligible 0.251 (0.433) 0.256 (0.436) 0.285 (0.452) 0.245 (0.430) 0.241 (0.428)
Prior year GPA 1.429 (0.795) 1.435 (0.780) 1.341 (0.771) 1.440 (0.810) 1.398 (0.770)
Failed course(s) in prior year 0.867 (0.339) 0.875 (0.331) 0.890 (0.313) 0.851 (0.356) 0.865 (0.331)
Pretested for one or more lesson 0.497 (0.500) 0.484 (0.500) 0.462 (0.499) 0.611 (0.488) 1.000 (0.000)
Number of students 7,328 6,129 4,278 2,663 3,575

Number of student—lesson observations 300,809 205,520 109,670 67,417 67,637

about how much discretion instructors were allowed, a
spokesperson responded,

[The vendor’s] content development team provides clear guidelines,
scripts, and talking points for online instructors. Because [the
vendor]’s online instructors are highly qualified and state certified,
the company respects instructors’ experience and knowledge to
make edits that ensure effective and natural lesson delivery. A team
of editors and content experts review all online material before it is
released. (Personal communication, July 8, 2019)

Each vendor-hired and trained remote instructors was
provided scripts and talking points in addition to lecture
slides that dictated lesson content and structure, and the
research team observed minimal evidence of variation in
conversational styles or ad-lib that might indicate that
instructors were enacting discretion in how they taught
(Darling-Aduana & Hemingway, 2021). The primary
responsibilities of the remote instructor were to deliver a lec-
ture according to the vendor-developed script during which
they addressed students directly (but asynchronously) and
otherwise presented themselves as the students’ teacher and
an expert in the subject matter covered. The form, content,
and delivery of the lecture were designed to mirror a tradi-
tional, teacher-directed classroom. There was no means to
facilitate communication between the remote instructor and
the students viewing the prerecorded lectures.

Most students within the district were assigned to online
course taking for credit recovery. Students accessed the asyn-
chronous, online course within a blended hybrid model where
they were assigned a class period and computer lab class
location to make progress on course content (Christensen
etal., 2013). In addition to their assigned lab period, students
could make course progress anytime, anywhere. Students
with limited access to devices or Internet access at home
could make progress on their phones or at the local library,
which partnered with the school district to provide access to
computers for students enrolled in online courses.

The district staffed the computer labs used for online
course taking with lab monitors who spent most of their time
resolving technical issues and administrative issues.
However, even these types of student—lab monitor interac-
tions were infrequent. In observations of the physical com-
puter lab setting, I identified only two minutes of interaction
between the lab instructor and students during a typical
40-minute class period. The primary instructional responsi-
bilities of these lab monitors were grading the occasional
open-ended student response using a vendor-provided
rubric; most items were graded automatically by the online
course system.

Data and Sample

This study was conducted as part of a larger Research-
Practice Partnership (Heinrich et al., 2019) and relies on
administrative data provided by a large, urban school district
in the Midwest that serves a predominately low-income,
minoritized student population. As shown in Table 1, 81% of
students in the analytic sample qualified for FRL, 69% iden-
tified as Black, and 21% identified as Hispanic, which
largely reflects the demographics of the district. Data were
provided for the 20162017 and 2017-2018 school years for
all 9th through 12th-grade students. The district provided
data on student achievement and sociodemographic vari-
ables. Among students enrolled in online courses, I also had
access to information on course-taking behaviors, including
which (and how many) online courses they enrolled in, how
many times a student logged into the course system, and any
assessment scores associated with each login. Over the
2-year period for which data were provided, 300,809 stu-
dent-lesson observations (representing 7,328 unique stu-
dents) were available for analysis with anywhere from 20 to
60 lessons per course.

Due to the time-intensive nature of coding the racial/eth-
nic and gender identity of the remote instructor for each
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TABLE 2

Gender and Racial/Ethnic Diversity by Course

Course Gender diversity Racial/ethnic diversity Description
Algebra 1 A Yes Yes 1 Black instructor
Algebra 1 B Yes —

Algebra Il A Yes Yes 1 Hispanic instructor
Algebra II B Yes —

Biology A Yes Yes 1 Black instructor
Biology B Yes —

Career Development — —

Chemistry A Yes —

Chemistry B Yes —

Citizenship A — —

Citizenship B Yes —

ELA9 A Yes Yes 1 Black instructor
ELA9B Yes Yes 2 Black instructors, 1 Hispanic instructor
ELA 10 A — —

ELA 10B — —

ELA 11 A Yes —

ELA11lB Yes Yes 1 Black instructor
ELA 12 A — —

ELA12B — —

Geometry A Yes Yes 1 Hispanic instructor
Geometry B Yes —

Healthy Living — Yes 1 Hispanic instructor
Entrepreneurship — —

Personal Finance Yes Yes 1 Black instructor, 1 Hispanic instructor
Physical Science A Yes Yes 1 Black instructor
Physical Science B Yes —

U.S. History A Yes Yes 2 Black instructors
U.S. History B Yes Yes 3 Black instructors
Word History A Yes Yes 3 Black instructors
World History B Yes Yes 1 Black instructor

Note. ELA = English and language arts. For year-long courses, “A” signifies the first semester and “B” signifies the second semester of a course.

lesson, I limited the analytic sample to the 30 courses in
which the most students enrolled over the study period,
which represented 80% of all online courses enrolled in dur-
ing the study period. Each course contained lessons taught by
anywhere from 1 to 17 unique remote instructors. Sometimes
a single instructor taught an entire unit (containing 4-5 les-
sons) in a row. Other times, the instructor changed from les-
son to lesson. In total, I identified 161 remote instructors, of
which 139 presented as White, 17 as Black, and 5 as Hispanic.

Of'the 30 online courses, I identified variation in the race/
ethnicity of the instructors in 14 courses and gender varia-
tion in 22 courses. Coding of the race/ethnicity and gender
of remote instructors incorporated the assessment of two rat-
ers based on characteristics observable in the lecture videos.
Disagreements between raters were resolved through discus-
sion and the assistance of a third rater. I refer to the raters’
evaluations as presenting identity because it reflects how

students would likely categorize the instructor’s identity but
may not in all cases reflect how the instructor would have
self-identified. While there is merit to self-identification,
presenting identity is likely more relevant to student percep-
tions of an instructor’s identity as examined in this study.
Additional information on racial/ethnic and gender diversity
by course is available in Table 2.

Thus, while I present descriptive statistics on data from
all 30 courses, analyses requiring teacher racial/ethnic or
gender diversity within the same course were limited to the
courses that met the diversity precondition. Models examin-
ing student—instructor racial congruence among students
identified as Black were limited to 11 courses. Further limit-
ing this analytic sample to only cases of students identified
as Black resulted in 68,880 student-by-lesson cases of 2,801
students. Analysis examining student—instructor racial con-
gruence among students identified as Hispanic was limited
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to five courses. Further limiting this analytic sample to only
cases of students identified as Hispanic resulted in 14,029
student-by-lesson cases of 531 students. Among the 22
courses with variation in teacher gender, there were 205,520
student—lesson observations representing 6,129 unique stu-
dents, with a little over half those cases representing students
identified as male.

Outcome Measures

Outcome variables of interest included the first score the
student earned on the end-of-lesson quiz, whether the stu-
dent attempted the entire lesson (vs. starting and not finish-
ing), and the time students logged in each fully attempted
lesson. End-of-lesson scores were based on student responses
to a 10-item, predominately (or entirely) multiple-choice
quiz. Most questions required remembering and reciting
facts or processes covered in the lecture video. The average
score on the end-of-lesson quiz was 85% (SD = 14) with an
observed range of 0% to 100%. Average quiz scores by les-
son varied from 70% to 100% with all students receiving a
100% on their first quiz attempt on 12 of the 966 lessons.
Three, five, and eight of these instances were in courses with
instructor diversity by race, ethnicity, or gender, respec-
tively. To adjust for the left skew in the data and varied stan-
dard deviations across lessons, I standardized the quiz scores
within each lesson before estimating models. As a result, this
transformed end-of-lesson quiz score had a mean of zero and
a standard deviation of one.

The Fully Attempted Lesson measure is an indicator vari-
able for whether a student completed all tasks associated
with a lesson. Students did not need to earn a passing grade
to receive credit for attempting the full lesson, but most did
eventually. As such, whether students attempted the full les-
son serves as a measure of persistence not conditional on
achievement. In addition, examining this measure allows for
the examination of student-by-lesson observations where the
student accessed the lesson but did not complete the end-of-
lesson quiz, resulting in a larger sample. Since the prere-
corded video was the first task, students were expected to
complete in a lesson', any subsequent persistent or disen-
gagement occurred after students knew the instructors’ pre-
senting identities. In total, students attempted all elements of
the lesson in 86% of cases (SD = 35).

Active time provided a measure of behavioral engage-
ment for students that was based on the number of minutes
the student spent logged into the online course system that
the system recorded as making progress toward completing
the lesson. For instance, time spent reviewing previously
completed activities or the course map was excluded from
this measure. I limited the examination of active time to
cases where students attempted all elements of the lessons,
including the end-of-lesson quiz, to prevent incomplete ses-
sions from biasing estimates. I also purposefully excluded

time devoted to watching the video lecture, which would
introduce noise related to the length of the lecture video
from the measure of active time. Active time per lesson
ranged from O to 101 hours with a median of 2.3 and a mean
of 3.6 hours per lesson. The large right tail is indicative of a
problem common with this type of metric, in that the system
might incorrectly identify students as completing course
content when they are away from or otherwise not engaging
with the course. In general, there was a small negative asso-
ciation between active time and first quiz score, with stu-
dents completing the lesson in less time being more likely to
score well on their first quiz attempt and thus more likely to
avoid having to retake the lesson. However, among students
who logged fewer than one hour per session, increased
active time was associated with higher quiz scores.

To address some of the inconsistencies and limitations of
the active time measure, I transformed the variable prior to
using it as a dependent variable. In recognition of variation
in the designed length of each lesson, I centered the mea-
sure of active time within each lesson. Furthermore, due to
the right tail in the active time variable, I transformed and
used the natural log of the centered measured of active time
as my dependent variable. This changed the interpretation
of coefficients from a point increase to a percent increase.
As a robustness test, [ also estimated models dropping the
top 1% and 5% of cases. Results remained qualitatively
similar to the main estimates when data were trimmed in
this manner.

Analytic Strategy

Using a student-by-course fixed effect strategy, | exam-
ined associations between lesson outcomes and whether
the student experienced racial/ethnicity or gender congru-
ence with the remote instructor for a given lesson. This
strategy allowed for the exclusion of all variance associ-
ated with student and course-specific information that was
constant during the semester that the student completed the
course. Thus, the use of student-by-course fixed effects
provided a more plausibly causal estimate than using
covariate-adjusted ordinary least squares due to the removal
of unobserved student and course characteristics that were
fixed over time and might be related to both course assign-
ment and outcomes. However, as stated previously, the use
of this strategy focused exclusively on courses where there
was variation in the type of instructor identity being
examined.

The estimation strategy is summarized in the equation
below. I estimated the model separately for each racial/eth-
nic and gender group, limiting the analytic sample to stu-
dents who met the condition of interest enrolled in courses
with variation in teachers based on that same condition.

Yia = Bo +Byinst _identity,,; + A,B+S;,B+a,. +&, (1)

icl



The use of student-by-course fixed effects (@;.) allowed
for the examination of associations with student—instructor
racial/ethnicity or gender congruence (inst _identity,,) for a
given student (/) from lesson to lesson (/) within a given
course (c). The equation controls for a vector of lesson (4)
covariates, including the lesson order in the course and
binary indicators for whether various activities were present
in the lesson. These activities included a quiz (observed in
95% of lessons), warm-up exercise (56%), assignment
(53%), review component (51%), keyword definitions
(29%), outside electronic resource (4%), or accompanying
text (4%). These activities served as a proxy for lesson
expectations and difficulty that are likely to be related to
both end-of-lesson quiz scores and the amount of time
required to complete lesson content. I controlled for these
activities, as curriculum experts—and not the remote instruc-
tors—choose how to design the course and which activities
to include. I also controlled for a vector of student covariates
(S) including whether the student took the pretest for a given
lesson, which provided the opportunity to test out of some
lesson content, as well as the score received on the pretest
where applicable. All models used robust standard errors,
clustered at the student-by-course level, to account for cor-
relations between the error terms.

In addition, I ran several sensitivity tests to demonstrate
robustness to alternative model specifications. These tests
include estimating models with a teacher fixed effect as well
as conditioning on remote instructor frequency and the
authenticity of lesson tasks. The teacher fixed effect model
removes variation associated with each teacher that is con-
stant across all lessons that they teach, thus more effectively
controlling for factors such as differential instructor quality
or systemic assignment to certain lessons by identity. Despite
these benefits, I chose not to make these models my pre-
ferred specifications due to the limited number of courses
where more than one teacher of a minoritized racial/ethnic
group taught. Nonetheless, consistent results between mod-
els would minimize concerns regarding bias in the main esti-
mates due to differential teacher quality or systemic
assignment to courses.

The model controlling for teacher frequency tests the
hypothesis that students might be responding differentially
to teachers based not on their identity but on increased famil-
iarity with teachers who teach more lessons in the course.
Last, I measured authenticity using the Authentic Online
Work Rubric, an observation tool that allows for the genera-
tion of two standardized, continuous variables measuring the
extent to which each lesson facilitated higher order thinking
and provided real-world relevance (Darling-Aduana, 2021).
Since lesson tasks were dictated by curriculum developers
versus the remote instructors, controlling for lesson authen-
ticity provided additional evidence regarding whether it was
more likely that students were responding to variation in
teacher identity versus variation in lesson characteristics

Student—Teacher Congruence in Online, High School Courses

associated with teacher identity due to systemic teacher
assignment. Additional information on the motivation for
each of these tests, as well as specifics on how they were
conducted, is available in the appendix.

In addition to the average treatment estimates specified
above, I examined heterogeneous effects using Equation 1
by limiting the sample to each subject or subgroup of inter-
est. Based on my review of prior research, I examined esti-
mates for each of the four core subjects (ELA, social studies,
math, and science; Keiser et al., 2002; Solanki & Xu, 2018;
Xu & Li, 2018), as well as for students who qualified for
FRL and students whose prior year GPA was below a 2.0
(indicating below a C average; Dee, 2004, 2005; Egalite
et al., 2015; Joshi et al., 2018). To examine variation by stu-
dent intersectionality, I explored racial/ethnic congruence
limiting the sample to first female and then male students.
Last, it is important to note that potential sources of bias may
remain in the estimates presented below. As such findings
should be interpreted as descriptive rather than causal.

Summary of Findings
Student and Instructor Demographic Identities

As shown in Figure 1, 7% students in the analytic sample
identified as White and 45% as female compared with 87%
of remote instructors who presented as White and 57% that
presented as female.” The in-person lab instructors hired by
the school district more closely mirrored the student popula-
tion in terms of racial and ethnic diversity, although discrep-
ancies remained. Consequently, students identified as Black
and Hispanic were each taught by a remote instructor of the
same race/ethnicity in only 5% of student-lesson observa-
tions (representing approximately 10,000 and 3,000 cases,
respectively). In contrast, students identified as White were
taught by an instructor of the same race in 87% of
observations.

The proportion of instructors who identified as Black or
Hispanic varied slightly by subject, as shown in Figure 2. I
identified the largest percentage in elective, ELA, and social
studies courses (28%, 12%, and 10% lessons, respectively)
compared with only 5% of instructors in math and 7% in
science. The gender distribution of instructors also varied by
subject. In ELA, 83% of instructors presented as female,
with 43% to 62% of instructors presenting as female in other
subject areas.

Student—Remote Instructor Identity Congruence

Next, I examined lesson outcomes by remote instructor
characteristics using a student-by-course fixed effect strat-
egy. Estimates from these models are presented in Table 3.
As a reminder, sample sizes change between models exam-
ining different identities, because I restricted models to
cases from students belonging to the identity group of
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interest and to courses where there was variation in the
teacher identity examined. I observed no significant asso-
ciations between quiz scores or whether the student
attempted the entire lesson and congruence with the remote
instructor in the base model (column 1). In addition to the
lack of significance, the magnitude of estimates was small
for students belonging to minoritized groups (less than or
equal to 0.01 standard deviations on the end-of-lesson quiz
and 0.4% for attempting the entire lesson). The small mag-
nitude and lack of significant associations held across vari-
ous model specifications, including the introduction of a
teacher fixed effect (column 2), controlling for instructor
frequency (column 3), and conditioning on the authenticity
level of lesson tasks (column 4).

In contrast, I identified a significant positive association
between student—instructor racial/ethnic match and active
time for students identified as Black and Hispanic. These
students logged 1.5% to 2.0% more active time when taught
by a same-race/ethnicity remote instructor. To place these
findings in context, I conducted two exploratory supple-
mental analyses, a quantile regression of the main model by
prior year GPA (based on the assumption that students’
default engagement patterns might vary across this dimen-
sion) and a series of linear probability models that estimated
the likelihood that students would switch from one active

Student and teacher racial/ethnic and gender proportions.

time category to another. The estimates from these models
suggested that the increase in active time identified among
students identified as Black was most often an increase
from minimal active time to a small to moderate amount of
active time (totaling less than 42 minutes, the typical length
of a class period in the district). This type of increase was
associated with higher end-of-lesson quiz scores.
Furthermore, the improvements in active time were most
pronounced among students with prior year GPAs in the
bottom quartile (0.0—0.8 prior year GPA), who were also the
quartile most likely to log minimal active time for a given
lesson. For students identified as Hispanic, a less positive
pattern emerged, with increases in active time driven by
increases in active time beyond 42 minutes. This type of
increase was associated with lower end-of-lesson quiz
scores.

Sensitivity Tests

Estimates remained comparable in magnitude (if not sig-
nificance) when introducing a teacher fixed effect (Table 3,
column 2), controlling for instructor frequency (Table 3, col-
umn 3), and conditioning on the authenticity of lesson tasks
(Table 3, column 4). However, many of the shifts present
when conditioning on authenticity—including the decreased
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FIGURE 2. Remote instructor racial/ethnic and gender proportions by subject.

magnitude of the association between active time and stu-
dent—instructor congruence—were present when limiting the
sample to the 10 courses with authenticity scores even without
controlling for authenticity. As such, this deviation is more
likely in response to the reduced sample versus variability due
to differences in authenticity from lesson to lesson.

Variation by Subject and Subgroup

Prior literature in face-to-face instructional settings indi-
cated that students were likely to respond differently to
racial/ethnic or gender congruence with their instructor
depending on the course subject and student characteristics
(Dee, 2004, 2005; Egalite et al., 2015; Joshi et al., 2018;
Keiser et al., 2002; Solanki & Xu, 2018; Xu & Li, 2018). 1
examined whether there was evidence of these heteroge-
neous effects in online courses in Table 4 for all subgroups
of interest except for students identified as Hispanic, which
I was unable to examine due to low instances of student—
instructor congruence when disaggregating the sample.
Consistent with estimates from the main model specifica-
tions, few of the subgroup analyses identified significant
associations between student—instructor congruence and

either end-of-lesson quiz score or fully attempting a lesson
apart from a few subject-specific patterns. In science, stu-
dents presenting as Black were 1% more likely to fully
attempt a lesson when taught by a same-identity remote
instructor. However, there were only two remote science
instructors identified as Black who taught a total of 11
classes, so this finding should not be overinterpreted.
Additionally, students identified as female were 1.6% more
likely to fully attempt a science lesson when taught by a
same-identity instructor, and students identified as male
scored 0.03 standard deviations higher in social studies
when taught by a same-identity instructor. The positive asso-
ciation observed among students identified as male in social
studies is particularly interesting, because prior research has
focused on positive benefits for women in STEM fields but
less so on benefits for men in fields historically considered
more feminine. I discuss the implications of this finding in
greater detail below.

Additionally, evidence of a possible association between
active time and student—instructor congruence among stu-
dents identified as Black persisted across many subjects
(ELA and social studies) and subgroups (FRL, < 2.0 prior
year GPA, female, and male students). In contrast, students
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TABLE 3
Lesson Achievement, Persistence, and Engagement by Student—Instructor Match
(1 2 3 “

Base model Teacher fixed effect Instructor frequency Authentic work
Panel A: End-of-lesson quiz score (Std.)
Black match —0.011 (0.012) —0.009 (0.013) —0.008 (0.012) —0.018 (0.017)
N 62,075 62,075 62,075 25,554
Hispanic match 0.009 (0.027) — 0.012 (0.028) 0.002 (0.046)
N 12,199 12,199 4,800
White match —0.028 (0.027) —0.012 (0.027) —0.026 (0.028) 0.010 (0.039)
N 9,113 9,113 9,113 3,820
Male match 0.006 (0.008) 0.013 (0.008) 0.014* (0.008) —0.001 (0.012)
N 89,814 89,814 89,814 38,898
Female match —0.005 (0.008) —0.004 (0.009) —0.011 (0.009) —0.008 (0.012)
N 78,411 78,411 78,411 34,086
Panel B: Fully attempted lesson
Black match 0.004 (0.003) 0.005 (0.003) 0.005 (0.003) 0.001 (0.004)
N 68,880 68,880 68,880 28,564
Hispanic match 0.000 (0.005) — —0.000 (0.005) 0.014 (0.011)
N 13,907 13,907 5,722
White match 0.003 (0.006) 0.006 (0.006) 0.003 (0.006) —0.002 (0.009)
N 10,028 10,028 10,028 4,289
Male match —0.001 (0.002) —0.002 (0.002) 0.000 (0.002) 0.005* (0.003)
N 100,645 100,645 100,645 43,917
Female match 0.003 (0.002) 0.004* (0.002) 0.002 (0.002) —0.001 (0.003)
N 88,388 88,388 88,388 38,739
Panel C: Log of active time (centered)
Black match 0.015*** (0.005) 0.014** (0.006) 0.017*** (0.005) 0.007 (0.007)
N 62,075 62,075 62,075 25,554
Hispanic match 0.020*** (0.006) — 0.013 (0.011) 0.028*** (0.008)
N 12,199 12,199 4,800
White match —0.006 (0.006) —0.005 (0.007) —0.007 (0.006) —0.000 (0.009)
N 9,113 9,113 9,113 3,820
Male match 0.003 (0.003) 0.005 (0.003) 0.004 (0.004) —0.001 (0.004)
N 89,814 89,814 89,814 38,898
Female match —0.002 (0.003) —0.006 (0.004) —0.003 (0.004) 0.006 (0.004)
N 78,411 78,411 78,411 34,086

Note. I was not able to estimate a model with instructor fixed effects for Hispanic instructors, as there were no courses with more than one Hispanic instructor.

Each cell represents estimates from a different model.
*10, .05, 7".01 significance level.

identified as White logged 5.4% less active time in math and
1.1% less time if they qualified for FRL when taught by a
same-race instructor. At the same time, students identified as
male with prior year GPAs below 2.0 logged 0.9% more
active time when taught by a male instructor.

Contributions and Limitations

This is one of the first studies to examine the characteristics
of online course instructors. Beyond establishing demograph-
ics, the unique nature of online course taking allows for greater
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separation of any possible educational benefits of teacher ver-
sus student-based mechanisms related to representation than
feasible within a traditional, face-to-face instructional setting.
Another strength of this study is the relatively large sample size
and detailed data that allow for the use of a student-by-course
fixed effect strategy. Furthermore, while concerns regarding
generalizability may remain to other online contexts, student
populations, and online courses in which no racial/ethnic varia-
tion in instructor identity was observed, claims of generalizabil-
ity are strengthened by the examination of content developed
by one of the largest online course vendors in the United States.
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Despite these strengths, there are also limitations to the
study design that should be considered when interpreting
results. Perhaps, most important, estimates were not causal,
as there might remain associations between instructor race/
ethnicity or gender and instructional content relevant to stu-
dent outcomes that I was not able to identify and control for
due to systematic assignment of instructors to teach lessons
by identity. It is also possible, especially considering the low
proportion of minority instructors, that there might be some-
thing systematically more difficult about getting hired to be
an online course instructor for minority instructors. This
might result in higher qualified minority instructors being
hired, on average, than their White counterparts that faced
fewer employment barriers. Furthermore, the low propor-
tions of instructors presenting as a racial/ethnic minority
reduced the effective sample size.

This analysis also rests on the assumption that a single
lesson is sufficient time for any benefits associated with rep-
resentation to occur. While, racial recognition and the trig-
gering of stereotype threat are instantaneous, often automatic
processes, the identification of an instructor as a role model
may require long-term opportunities to interact, and thus
may be less likely to be detected in the learning environment
studied. Conversely, role model effect can also be triggered
by an individual whom a student has never met (i.e., Barack
Obama; Morgenroth et al., 2015), which could be more eas-
ily fostered in the asynchronous, prerecorded structure stud-
ied. There also remains the possibility that it is not the
number or length of exposures but the virtual classroom
environment in and of itself that fails to produce a student
response. Specifically, students might not benefit (or benefit
less) from representation in an asynchronous, online instruc-
tion setting because stereotype threat or role model effects
might be less likely to be triggered when because students
know that the prerecorded instructor cannot respond differ-
entially to them based on their identity.

Furthermore, I was limited in my selection of dependent
variables to the use of lesson-level achievement and engage-
ment measures captured by the online course system. The
end-of-lesson quiz was relatively short and tended toward
easier questions, resulting in potentially nosier estimates
than when using a psychometrically validated standardized
assessment. The precision of resulting estimates minimizes
some of these concerns but does not preclude the possibility
that any effect of student—instructor congruence may have
been identified if more complex tasks were assessed.

There is a similar concern with the measure of active time
collected by the online course system. The large right-hand
tail indicates that the system was likely unable to parse out
some types of disengagement in its measure of active time.
This introduces noise and complicates the interpretation of
resulting estimates. However, the robustness of findings to
models trimming the top 1% and 5% of active time, as well
as models excluding students recorded as logging no active
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time, minimizes concerns that the primary models were
biased by these outliers. In fact, supplemental analyses pro-
vided suggestive evidence that increased active time among
students identified as Hispanic might have been biased by
imperfect measurement of active time within the online
course system that sometimes resulted in logging a likely
inflated number of active hours. Conversely, the same analy-
ses suggested that increased active time among students
identified as Black when taught by a same-race instructor
was likely driven by active time changes in the more moder-
ate active time range, which were more likely to represent
true increases in engagement.

Additionally, it is also not possible to directly compare
effect sizes from this study with those identified in prior
studies, as most prior studies used general content area stan-
dardized assessments instead of the more closely aligned
content-specific end-of-lesson quizzes examined in this
study. Relatedly, in light of the relatively modest magnitude
year-long effects between student—instructor congruence
and achievement, if lesson-level associations were propor-
tionally smaller in magnitude, it might be infeasible to esti-
mate models with sufficient precision to identity potentially
very small associations.

Last, the sample for this study included students enrolled
in online courses predominately for the purpose of credit
recovery within a large, urban, low-resourced school dis-
trict. The experiences of these students are of great impor-
tance to researchers and practitioners interested in
educational equity. At the same time, this constraint should
be recognized when interpreting and attempting to general-
ize any findings to a wider population of students. It is also
important to note that prior research finds that representation
effects are often largest among students belonging to mar-
ginalized groups due, potentially, to fewer alternative path-
ways to relevant social and cultural capital (i.e., Grissom
et al., 2015). As such, any identified associations among the
student population studied are likely larger in magnitude
than if a less marginalized sample were studied.

Discussion

Within the large, urban school district in which the study
occurred, I identified large differences in the racial/ethnic
and gender distribution of the remote instructors compared
to the student population served that far exceeded existing
disparities among the lab monitors hired by the school dis-
trict studied. When examining the extent to which being
taught by a remote instructor of the same race/ethnicity or
gender was associated with course outcomes, I identified
few significant associations with end-of-lesson quiz scores
or whether students fully attempted the lesson. However,
students identified as Black or Hispanic logged more active
time in lessons taught by a same-race/ethnicity instructor.
Supplemental analyses suggested that the increase among



students identified as Black, in particular, was likely to be
associated with increased engagement with lesson tasks.

These estimates were robust to several sensitivity tests,
including those accounting for teacher fixed effect and
remote instructor frequency. Additionally, estimates were
consistent in directionality and magnitude (if not signifi-
cance) when accounting for the authenticity of lesson tasks,
which was only available for a subset of courses. Notable
findings from the examination of associations by subject and
subgroup included the prevalence across marginalized sub-
groups of the positive association between race match and
active time among students identified as Black. This identi-
fication of more pronounced positive outcomes for students
identified as Black when experiencing student—instructor
congruence is consistent with findings identified in prior
research and is likely due to the greater systemic inequities
faced by students within this group (i.e., Gershenson et al.,
2017; Grissom et al., 2015; Joshi et al., 2018). In addition,
by gender, students identified as male scored slightly higher
in social studies when taught by a same-gender teacher,
while students identified as female (and Black) were slightly
more likely to fully attempt science lessons when taught by
a same-gender (or same-race) teacher, respectively.

Generally, null results when examining end-of-lesson
quiz scores and whether students fully attempted lessons
after watching the initial video lecture could indicate that
student-based mechanisms associated with representation
were not triggered in the type of impersonal setting studied,
where students and teachers did not interact. However, the
identification of a consistent, positive association between
being taught by a same-race instructor and active time
among students identified as Black appears to contradict this
possibility. Furthermore, prior research has identified differ-
ential responsiveness in online instructional settings based
on something as small as a name with certain racial/ethnic
and gender connotations influenced behavior (Baker et al.,
2018). Instead, the lack of an identified relationship (if one
does exist) might have more to do with the measurement
error associated with the short, relatively easy end-of-lesson
quizzes used to measure achievement. Similarly, fully
attempting a lesson was a relatively low benchmark for
engagement.

As such, driven by associations with active time, findings
support (at least in part) the hypothesis that passive forms of
representation account for some variation in the engagement
of students belonging to minoritized groups even in the fully
standardized, asynchronous online course environment stud-
ied. These associations persist—and often increase in mag-
nitude—when examining subgroups experiencing additional
forms of marginalization (i.e., qualifying for FRL).
Furthermore, I also identified some positive associations
between course outcomes and being taught by a same-gen-
der instructor in subjects more often associated with oppo-
site-gender attributes. Therefore, based on the potentially

Student—Teacher Congruence in Online, High School Courses

diluted and more limited pathways for even passive repre-
sentation to occur in the online environment studied, it is
likely that passive mechanisms also drove at least part of the
benefits of student-teacher congruence identified in prior
literature conducted in face-to-face settings (i.e., Dee, 2004,
2005; Egalite et al., 2015; Gershenson et al., 2017; Solanki
& Xu, 2018). In particular, this speaks to the likely role of
passive mechanisms associated with shorter term, more
automatic same-identity recognition that are not conditional
on interaction.

Implications for Research, Policy, and Practice

This study contributes to the larger literature on represen-
tation within education for students belonging to marginal-
ized groups (i.e., Egalite et al., 2015; Gershenson et al.,
2017; Grissom et al., 2015). Compared with staffing tradi-
tional classrooms, it is relatively easier to provide students
access to instructors belonging to minorized racial/ethnic
groups through online courses due to the standardized nature
of the lesson. Instead of positively influencing a single class
of 30 students, increasing the diversity of instructors in even
a single course developed by the online course vendor stud-
ied has the potential to affect the academic experiences of
tens of thousands of students across the country. Despite this
potential, I identified less racial/ethnic diversity among
remote instructors within the most frequently accessed
courses than among in-person lab monitors hired by the dis-
trict studied. Beyond speaking to the likely implications of
diversifying remote instructors, these findings also provide
insight on expected improvements (or lack of improve-
ments) in student outcomes educators can expect by solely
focusing on diversifying representation without also diversi-
fying content, frameworks, and perspective in instructional
materials, such as textbooks, more broadly.

Specifically, the use of online session-level course data
allowed for the identification of within student and course
variation by student—instructor congruence. Findings dem-
onstrated that positive associations identified in prior litera-
ture conducted in traditional, face-to-face settings among
students identified as Black might be due at least in part to
passive forms of representation, such as a reduction in ste-
reotype threat or increase in role model effect, in addition to
factors associated with active representation, such as through
teacher discretion. Accordingly, continuing to expand repre-
sentation in online courses appears merited due to the low
relative cost even considering relatively small magnitude
associations with engagement and generally null associa-
tions with achievement. This diversification is likely to have
the most positive effect if combined with increased discre-
tion for remote instructors belonging to a minoritized group
(Fish, 2017; Grissom et al., 2009, 2015; Lindsay & Hart,
2017). There might also be benefits beyond the dependent
variables examined in this study. For instance, normalizing
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instructors of different identities as experts across subject
areas could have broader societal benefits for all students
(i.e., Paris, 2012). And in fact, I observed some negative
associations between active time and student—instructor con-
gruence among students identified as White in math and
when also qualifying for FRL. This finding could reflect hir-
ing practices that resulted in differential instructor quality by
identity and/or it might reflect the presence of more salient
identities for students identified as White in the sample, a
majority of whom had struggled academically and/or quali-
fied for FRL.

Researchers have called for a range of policy interven-
tions to facilitate passive representation mechanisms includ-
ing increasing the diversity of the teacher workforce (to
facilitate role model effects and coproduction inducement)
and minimizing teacher implicit bias (to reduce the trigger-
ing of stereotype bias) (Dee, 2005; Egalite et al., 2015;
Gershenson et al., 2016, 2017; Grissom et al., 2015; Irizarry,
2015; Joshi et al., 2018; Lindsay & Hart, 2017). Beyond
these recommendations, the identification of an association
between student—instructor congruence and student engage-
ment in the prerecorded, asynchronous online course envi-
ronment studied also suggests that exposure to a same-identity
expert virtually in low doses might be sufficient to experi-
ence some benefit. For instance, in addition to working to
expand teacher workforce diversity, short-term solutions
such as integrating guest speakers from diverse backgrounds
into classroom instruction might also induce improved
engagement.

Despite not being tested in this study, interventions listed
above designed to enhance benefits associated with passive
representation are likely to have an even bigger impact when
combined with active mechanisms associated with teacher
discretion, including integrating culturally relevant peda-
gogy and reevaluating how students are identified for gifted
coursework, special education services, and disciplinary
referrals (Baker et al., 2018; Burgess & Greaves, 2013;
Carlana, 2019; Cherng & Halpin, 2016; Chin et al., 2020;
Dee & Penner, 2019; Fish, 2017; Grissom et al., 2009, 2015;
Lindsay & Hart, 2017). Future research should continue to
disentangle the effects of mechanisms associated with
teacher discretion to provide more nuanced and causal evi-
dence regarding which policies are most likely to replicate
the positive academic outcomes associated with exposure to
teachers belonging to marginalized groups in both online
and traditional, face-to-face instructional settings.

Appendix
Sensitivity Tests

To test the robustness of estimates from my preferred
model, I conducted several sensitivity tests. For instance, I
was concerned that the estimates from the primary model
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might have been biased if vendor hiring practices resulted in
differential instructor quality by race/ethnicity or gender or
students responded differently to the remote instructors for
some other reason not related to congruence. For that reason,
I estimated the following model, which included a teacher
fixed effect (95,,) to prevent variance in teacher-specific
characteristics from biasing estimates.

Yier = Bo +Byinst _identity,, + A,B+S;,B
+0,,, +0,. +¢

2

itcl

The disadvantage of this model is that the main treatment
estimates were based primarily on data from courses that
were taught by two or more instructors of the identity of
interest. As shown in Table 2, I identified only four courses
taught by two or more instructors presenting as Black and
none taught by two or more instructors presenting as
Hispanic. Nonetheless, if estimates remained consistent
after the inclusion of a teacher fixed effect, it would reduce
the possibility that the main estimates were biased by endog-
enous teacher-level factors.

I was also concerned that any identified estimates might
instead be attributed to greater familiarity with a particular
remote instructor. To account for this increased familiarity, I
estimated the following model that controlled for the num-
ber of lessons in a course each remote instructor taught

(Byinst _ freq,.)-

Yier = Bo +Byinst _identity,, +B,inst _ freq,,
+A4,8+S,,B+a, +e

C

A3)

itcl

If the inclusion of this covariate resulted in comparable
estimates, it would indicate that the frequency of exposure to
a particular remote instructor did not appear to be associated
with changes in students’ responsiveness to racial/ethnic or
gender congruence.

Beyond controlling for teacher characteristics, I was con-
cerned that there might remain endogenous lesson-level
characteristics in terms of the content or type of tasks com-
pleted that might bias estimates. To examine the relevance of
this concern, I substituted the variable for instructor fre-
quency in Equation 3 with variables measuring the authen-
ticity of each lesson. Authenticity data were only available
for the 10 most enrolled in courses in the district, resulting in
a reduced sample (see Darling-Aduana, 2021, for more
information on how authenticity was conceptualized and
measured). Within those 10 courses though, I was able to
control for the extent to which each lesson facilitated higher
order thinking, provided real-world relevance, and the inter-
action between those two terms. Each authenticity subscale
was measured on a continuous, standardized scale. As
authenticity was dictated by the curriculum developers and
not the remote instructor, accounting for associated



characteristics provided an additional examination of
whether any previously identified effects might be due to the
systematic assignment of teachers of a given race/ethnicity
or gender to different types of lessons.

Author’s Note

The data that support the findings of this study are available from
the school district partner but restrictions apply to the availability
of these data, which were used under license for the current study,
and so are not publicly available. Data are however available from
the author upon reasonable request and with permission of the
school district partner.
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Notes

1. A few lessons had warm-up activities before the video
lecture. However, these activities were short and required
limited interactivity, meaning that even in these instances the
video lecture was the first major task students were expected
to complete.

2. In instances, where the percentage of students or teachers did
not add up to 100%, the additional percentages represent individu-
als identified as a race/ethnicity not listed, such as Asian or Pacific
Islander.
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