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This study adds to the limited literature base on extracurricular debate by using doubly robust inverse probability treatment
weighting to estimate the average treatment effect for the treated of preadolescent debate participation on a variety of
academic and engagement outcomes among a 10-year longitudinal sample of Baltimore City Public School System students.
The effect of preadolescent Baltimore Urban Debate League participation for debaters was associated with increases
in standardized test scores, a decreased likelihood of chronic absenteeism, and an increased likelihood of attending a
selective entrance criteria high school. Although there is a mounting body of research that suggests participation in debate
is associated with increases in positive outcomes for high school students, this research constitutes the first quantitative
study to examine these relationships among elementary and middle school students. Policy implications for educational
interventions that seek to attract low-income students of color in urban areas and influence their trajectories at earlier
stages of student development are discussed.
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tudent participation in extracurricular activities has been

linked to many positive outcomes (Denault & Poulin,

2009; Eccles & Barber, 1999; Feldman & Matjasko,
2005), including school engagement (Mahoney, Cairns, &
Farmer, 2003), academic achievement (Broh, 2002), and overall
educational attainment (Gibbs, Erickson, Dufur, & Miles,
2015; McNeal, 1995). Today, extracurricular activities are an
important component of students’ school lives, and many
schools invest substantial resources in support for extracurricular
activities (Shulruf, 2010). In fact, more than half of American
children between the ages of 6 and 17 participate in an extracur-
ricular activity (U.S. Census Bureau, 2014).

Unfortunately, support for extracurricular activities has not
translated into opportunities for participation among all stu-
dents. Due in large part to resource limitations, youth living in
socioeconomically disadvantaged communities are less likely to
participate in extracurricular activities than those living in more
affluent communities (Pedersen, 2005; Quinn, 1999). Barriers
that include transportation, safety conditions, and fees for par-
ticipation all result in urban youth spending less time engaged in
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organized activities outside of school compared to wealthier sub-
urban youth (Fredricks & Simpkins, 2012). These statistics on
the inequity of extracurricular activity participation are amid the
backdrop of education gaps in the United States where pro-
nounced disparities across urbanicity, income, and race remain
in achievement outcomes. For example, students in urban
schools, particularly Black and Hispanic students, have low lit-
eracy rates relative to White suburban students (Snipes &
Horowitz, 2008), and only 53% of students graduate high
school in urban schools compared to 71% in suburban schools
(Kena et al., 2016). This gap is even larger in Baltimore, the site
of this study, where only 41% of students graduate from city
schools, compared to 81% in the suburbs (Swanson, 2009).
Thus, youth who face the greatest difficulties in accessing
extracurricular activities are also those who may have the most to
gain from participation.
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Enter the National Association of Urban Debate Leagues: an
organization whose mission is to extend access to a particular
extracurricular activity, competitive debate, to low-income
urban school districts. The program currently serves more than
10,000 students from over 600 schools in 23 cities and estimates
that nearly 90% of its participants are students of color and 75%
are from low-income families (National Association of Urban
Debate Leagues, 2016). Research evaluating student outcomes
among the organization’s participants shows promising results. A
10-year longitudinal study of participants in Chicago shows that
high school students who debate have higher 12th-grade grade
point averages (GPAs), are more likely to graduate high school,
and are more likely to be college ready in reading and English
than those who do not participate in debate after adjusting for
self-selection into the activity (Mezuk, 2009; Mezuk,
Bondarenko, Smith, & Tucker, 2011). Follow-up analysis found
that high school debaters have higher social, civic, and school
engagement (Anderson & Mezuk, 2015), and are more likely to
matriculate to college (Shackelford, Ratliff, & Mezuk, 2018)
than non-debaters.

But despite major advances in the research justification for
Urban Debate Leagues (UDLs), major gaps remain in the litera-
ture. A population largely absent from analysis thus far is ele-
mentary and middle school students. This is troublesome
because behavioral indicators for dropping out of school become
apparent early in a student’s educational trajectory. Research
indicates that the middle grades are central to students’ later aca-
demic attainment (Balfanz, Herzog, & Mac Iver, 2007; Kieffer
& Marinell, 2012) and that a low commitment to schooling in
the late elementary grades are predictors of low academic perfor-
mance, behavior problems, and poor health in children (Abbot
et al., 1999). These findings suggest that the time spent in ele-
mentary and middle school are particularly salient periods for
altering student trajectories. Because entrenched patterns for
students entering high school are extremely difficult to change,
the research community has called for significant interventions
during the early middle grades in order to prevent most dropout
outcomes (Mac Iver, 2010). UDL participation may serve as a
constructive intervention during this preadolescent period that
improves students’ educational attainment.

In order to truly assess the impact participating in extracur-
ricular debate has on student outcomes, UDLs should be studied
throughout the stages of student development, which includes
the crucial period of the elementary and middle school years.
The present study consequently adds to the limited literature
base by using doubly robust inverse probability treatment
weighting to estimate the average treatment effect for the treated
of preadolescent debate participation on a variety of academic
and engagement outcomes that include eighth-grade reading
and math standardized test scores, attendance rates, and ninth-
grade high school destination.

Background

Debate is a competitive extracurricular activity in which teams
of students engage in structured argumentation about social
policies (Breger, 2000). Students work in two-person teams to
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craft and defend arguments about a particular topic (called a
resolution), which changes annually. Throughout the academic
year, debate leagues host tournaments where students participate
in switch-side debating (i.e., alternatively debating to affirm or
negate a resolution) (Winkler, 2011). As a result, students must
become adept at arguing both sides of an issue persuasively.
Debates are judged by other coaches, debate alumni, or com-
munity volunteers, and students receive individual and team
awards at each competitions’ conclusion based on their perfor-
mance. In practical terms, debate is characterized by the training
of academic skills such as reading and interpreting complex non-
fiction text, developing and writing arguments based on these
texts, verbally expressing and defending evidence-based claims,
and listening to and interpreting opponents’ arguments
(Mitchell, 1998). In the mid-1980s, the first UDL began as a
partnership between the Atlanta Public School System and
Emory University to expand the benefits of debate to under-
served populations of impoverished minorities (Winkler, 2011).

The following study on debate participation builds on recent
causal evidence found for extracurricular activities as a whole.
This evidence is based on models that utilize fixed effect
approaches to isolate important self-selection factors (Lipscomb,
2007) as well as exogenous variation from laws and policies that
determine participation (Crispin, 2017; Stevenson, 2010).
Results from this research show that skills developed through
both athletic and club participation are productive in the aca-
demic classroom. However, debate is distinct from most extracur-
ricular activities insofar as its content aligns well with many
scholastic goals. For example, the first writing standard for Grades
9 and 10 states students should be able to “write arguments to
support claims in an analysis of substantive topics or texts using
valid reasoning and relevant and sufficient evidence” (National
Governors Association, 2010). Furthermore, the English lan-
guage arts and reading objectives outlined in the Common Core
explicitly focus literary education on the analysis of non-fiction
texts and oral communication (Porter, McMaken, Hwang, &
Yang, 2011). Thus, unlike mentoring programs, sports team, or
other extracurricular activities, debate may potentially reinforce
the same academic writing and language skills that are the focus
of school curricula. Consequently, it is plausible that debate is an
extracurricular activity that may influence students’ academic
achievement more so than extracurricular activities in general.

Debate’s competitive nature between groups of students may
also influence student learning. Coleman (1961) was one of the
first to point to the difference in outcomes if student competi-
tion is organized between schools rather than between students.
He documents an “adolescent society” in which “interpersonal
competition in scholastic matters” between students generates
social pressure not to excel, while “interscholastic competition”
between schools has the opposite effect. Coleman believed that
shifts in the competitive structure of learning environments can
change the norms and values of students for the better to
encourage academics, and he even cites participation in debate
teams as one possible solution to bolster academic competition
(Coleman, 1959).

Since Coleman suggested that schools mobilize peer support
for effective academic performance through the use of team
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FIGURE 1. Conceptual model for the theory of change behind participation in debate as an extracurricular activity.
Note. Figure 1 depicts debate as an extracurricular activity that potentially influences student outcomes from both the

developmental structure inherent to all extracurricular activities as well as its unique emphasis on cognitive skills with a cooperative

and competitive incentive structure. These attributes are theorized to improve academic achievement and engagement outcomes

across a range of indicators.

competition around academic tasks, countless studies have dem-
onstrated efforts that incorporate cooperation with intergroup
competition result in higher achievement than interpersonal
competition and individualist efforts (Johnson, Johnson, &
Stanne, 20005 Slavin, 1983). One meta-analysis of 122 research
studies concludes that the overall effects “stand as strong evidence
for the superiority of cooperation in promoting achievement and
productivity” and that “educators may wish to considerably
increase the use of cooperative learning procedures to promote
higher student achievement” (Johnson, Maruyama, Johnson,
Nelson, & Skon 1981, p. 58). Debate is one such activity that
utilizes a cooperative incentive structure in which students are
rewarded based on their performance as a team (Slavin, 1980).
Considering debate’s unique attributes, the argument for its
theorized influence on student outcomes is quite persuasive. The
conceptual model for the theory of change behind participation
in debate as an extracurricular activity is depicted in Figure 1.
The bottom half illustrates the developmental benefits of partici-
pation in which researchers theorize that extracurricular activi-
ties contribute to academic achievement indirectly by enhancing
students’ noncognitive skills. The top half conversely shows a
direct link between participation and academic outcomes via
debate’s focus on reading, writing, and verbal communication
skills as well as its cooperative competition between teams of
students that rewards those skills. This conceptual model,
informed by the research literature, illustrates my primary
hypothesis that participation in a UDL will be associated with
positive academic achievement and engagement outcomes.
Furthermore, if participation in a UDL is protective against
declines in school performance, one might expect the strongest
benefits to be from students that participate during younger
ages, when their trajectories begin to diverge into those on-track

to graduate high school and those who are not, as opposed to
participation later in life. Entwisle and Alexander (1992) note
that young children are “maximally sensitive to home and school
influences” (p. 73), and other research shows that entrenched
patterns of students entering the ninth grade are extremely dif-
ficult to change (Mac Iver, 2010). Finally, Heckman (2006)
documents how early interventions that target disadvantaged
children have higher returns than later interventions as an early
mastery of a range of cognitive, social, and emotional competen-
cies makes learning at later ages more efficient and therefore
easier and more likely to continue.

While the previous research on debate shows positive results
for high school participants, few studies investigate the academic
benefits of participating in the activity during Grades 4 to 8 or
preadolescence, a period largely overlooked both in the research
specific to debate as well as in the extracurricular activity research
as a whole which primarily focuses on the high school years
(Schwartz, Cappella, & Seidman, 2015). Thus, questions remain
regarding the direction and strength of the effect when students
participate at younger ages. The present study contributes to the
literature by providing an understanding of how elementary and
middle school participation in a particular UDL from a diverse
school district influences student outcomes.

Positive findings will be noteworthy as they may outline to
policymakers appropriate and effective means to influence stu-
dents’ overall academic trajectories at earlier stages of develop-
ment. Consequently, this research may also highlight the need to
increase access to extracurricular activities like debate for students
of younger ages. The National Institute on Out-of-School Time
(2003) estimates that approximately 8 million children between
the ages of 5 and 14 are unsupervised after school. As mentioned
previously, significant interventions during preadolescence are
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required to prevent negative educational trajectories. Participation
in a UDL may improve academic achievement and engagement
outcomes during this period, thereby preventing students from

falling off track.

Data

The present study examines academic achievement and engage-
ment outcomes among a 10-year longitudinal sample of 84,169
Baltimore City Public School System (BCPSS) students who
attended a school that participated in the Elementary and
Middle School Baltimore Urban Debate League (BUDL) from
the 2004-2005 to 2013-2014 school years. Data come from
de-identified yearly administrative student-level records from
BCPSS in partnership with the Baltimore Education Research
Consortium (BERC) that houses the school district’s enroll-
ment, demographic, attendance, and achievement data. Students
who participated in BUDL were identified through a compre-
hensive list of tournament registration records. A binary variable
was used to signify whether a student experienced “treatment”
(i.e., participated in at least one BUDL tournament). A total of
2,263 students in the sample (or 2.69%) participated in the
BUDL during preadolescence (Grades 4-8).

The outcome variables of interest in this study include stan-
dardized eighth-grade reading and math test scores from the
Maryland School Assessment (MSA), average attendance rate in
Grades 4-8, and ninth-grade high school destination. The MSA
is a test of reading and math achievement given to students in
Grades 3-8 that meets the requirements of the federal No Child
Left Behind Act. The reading MSA tests a student’s general read-
ing processes, informational text comprehension, and literary
text comprehension; while the math MSA tests algebra/patterns,
geometry/measurement, statistics/probability, number concepts/
computation, and processes of mathematics. Between the 2003—
2004 to 2013-2014 school years, all students in Maryland
(Grades 3-8) were required to take the MSA. For the purposes
of this study, MSA reading and math scores from the third grade
are used to account for a student’s predebate achievement, while
scores from the eighth grade are used to measure a student’s aca-
demic achievement at the end of preadolescence.

BERC enrollment data keep track of days absent and days
present for each year of school attended. Because schools vary in
the total number of days in session per year, an attendance rate
percentage equaling the days present over the sum of days pres-
ent and days absent was created for each year of school a student
attended in the BCPSS. Coding the outcome variable in this way
allows for the inclusion of students who transfer schools or leave
the district mid-year. An average attendance rate was created for
Grades K-3 (in order to account for a student’s pre-debate atten-
dance) as well as one for the late elementary and middle schools
years (Grades 4-8).

Another way to explore attendance is in terms of chronic
absenteeism, a measure that all states are now required to
include in their school reports by the Every Student Succeeds
Act (Chang, Bauer, & Byrnes, 2018). Chronic absenteeism is
defined by missing 10% or more of the school year and the
most current national data released by the U.S. Department of
Education indicate that nearly 8 million students in the United
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States were chronically absent in the 2015-2016 school year.
Chronic absenteeism has been shown to increase achievement
gaps at the elementary, middle, and high school levels (Balfanz
& Byrnes, 2012); and in Baltimore, analysis from BERC in
2009 revealed that 9 in 10 BCPSS dropouts were chronically
absent (Mac Iver, 2010). Thus, in addition to modeling atten-
dance rate as a continuous variable, a chronically absent binary
indicator (created from the average attendance rate from Grades
4-8 using 90% attendance as the cutoff point) is also examined
as an outcome.

The final outcome variable of interest in this study is ninth-
grade high school destination. Baltimore City’s public high
school system provides a unique opportunity to study educa-
tional attainment insofar as many city students apply for admis-
sions into BCPSS high schools, which can be grouped into five
categories. The first two categories (general entrance criteria
high schools and career tech entrance criteria high schools) are
selective in that they require certain thresholds of middle school
performance in order for students to be accepted. These thresh-
olds include high scores on the MSA as well as competitive
middle school attendance rates and grades. The last three cate-
gories (charter, alternative, and traditional) do not utilize these
thresholds when determining admission. Charter schools are
externally operated public schools of choice (or lottery admis-
sion) and their curricular are often focused on college, career, or
specialized career technology programming. Alternative high
schools serve students seeking alternative paths to a high school
diploma and are specially designed to help students who are
overage and severely undercredited earn a diploma. Traditional
high schools are the largest and most diverse set of high schools
and the majority of BCPSS students attend their local tradi-
tional high school. However, it is also possible that some stu-
dents in the sample are either not promoted to the ninth grade,
transfer out of the district after middle school, or drop out
before they ever attend a BCPSS high school. Consequently,
these three outcomes will be added to the five types of high
schools for a total of eight possible outcomes for ninth-grade
high school destination.

Each BCPSS high school category has varying graduation
and college enrollment rates and thus where a student attends
high school can have a significant impact on their later aca-
demic attainment. In 2014, for example, the graduation rate of
traditional high schools ranged from 50% to 80%, while gen-
eral entrance criteria high schools had a graduation rate greater
than 95% as well as the highest fall college enrollment rates out
of any other category (Durham, Stein, & Connolly, 2015).
Participating in debate during preadolescence may influence the
probability of each outcome of ninth-grade high school destina-
tion via middle school performance and consequently aid stu-
dents in the admissions process for selective entrance criteria
BCPSS high schools.

Aside from the aforementioned predebate outcome measures,
various demographic and background variables will also be used
as covariates during analysis. These include school attended, age
in 2017, race-ethnicity (coded as American Indian, Asian, Black,
Hispanic, or White), and binary indicators of sex, English
Language Learner status, special education services received, and
free or reduced-price meals qualification.



Methods

Because this study only includes students who attended a school
that participated in the Elementary and Middle School BUDL,
any student in one of these schools who wanted could poten-
tially participate. However, the foremost threat to internal valid-
ity for research on extracurricular activities stems from the
voluntary nature of participation. For example, students moti-
vated to join extracurricular activities are also those who tend to
be more positively oriented to school than their peers
(Gottfredson, Cross, & Seolé, 2007). Consequently, it is diffi-
cult to untangle genuine causal relationships from selection
effects between voluntary extracurricular activity participation
and student outcomes.

Two types of bias are common in observational data analysis
of this type: baseline bias and differential treatment effect bias
(Morgan & Winship, 2015). Baseline bias involves the afore-
mentioned condition in which preexisting characteristics are
associated with both the treatment and the outcome. In this
case, it is possible that debate participation does not directly con-
fer benefits, but that students who are more engaged in school
both have better outcomes and are more likely to participate in
debate in the first place. Because gathering specific information
on when students first participate in extracurricular activities is
difficult, especially in nationally representative surveys, adjusting
for outcomes prior to participation is not possible. Failure to
account for baseline selection bias could therefore artificially
inflate estimated effects of participation. Prior empirical research
on the Chicago Debate League found that high school debaters
had higher average eighth-grade test scores and lower absentee-
ism in the ninth grade, suggesting that higher-performing stu-
dents do select into the activity (Mezuk, 2009). High school
debaters were also more likely to be female and more likely to
qualify for free lunch (Mezuk et al., 2011).

The current study addresses concerns about selection by
using inverse probability of treatment weighting to create statis-
tically matched samples for comparison. This type of analysis
reduces the potential for confounding factors such as student
demographics and improves the confidence in any observed
association between debate participation and educational out-
comes. Along with a host of demographic characteristics, I will
use predebate measures of academic achievement (third-grade
reading and math test scores) and engagement measures (average
K-3 attendance rates) to attempt to eliminate baseline treatment-
effect bias. Analysis will also include a doubly robust method of
balancing the data by incorporating covariates into both the pro-
pensity score model and the subsequent weighted regression.
This supplemental parametric adjustment extends from prior
research, which has used propensity score quintiles to examine
outcomes for high school debate participants (Mezuk et al.,
2011), by providing additional protection against model mis-
specification and addressing any imbalance that remains after
applying weights derived from the propensity scores (Robins &
Rotnitsky, 2001).

The second source of selection bias, differential treatment-
effect bias, suggests that the associations between experiencing
treatment and any observed outcomes may differ across sub-
groups. For example, there may be differential treatment-effect

bias associated with the propensity to participate in debate; suf-
ficient qualitative evidence suggests that some students partici-
pate in debate because they expect to gain academic benefits
from doing so (Fine, 2001; Winkler, 2011). This self-selection
on the individual-level causal effect renders the average treat-
ment effect for those that typically do not participate in debate,
as well as the average treatment effect for students in general,
unidentified. Consequently, prior studies attempting to estimate
the average treatment effect of debate may have upwardly biased
estimates if they attempt to infer the size of the overall average
treatment effect. Because investigators typically do not have
measures for student (or parent) expectations of the benefits they
might obtain from participating in debate, the only target
parameter that can be estimated with any degree of confidence is
the average treatment effect on the treated (AT'T). Inverse prob-
ability of treatment weighting can be used in a targeted fashion
to investigate effects only for the population of students who
typically participate in debate. By taking this approach, this
study differs from prior research on extracurricular activities by
focusing solely on estimating the ATT, which in this case is the
effect of preadolescent participation in debate among debaters.

For the initial analysis, | model the treatment selection mech-
anism. First, descriptive analyses were carried out to examine the
extent to which differences exist between debaters and nonde-
baters on all observed variables. Then, propensity scores were
estimated using logistic regression (Rosenbaum & Rubin, 1983).
The propensity score is the probability of a student participating
in debate during preadolescence, given the student’s observed
characteristics.

For the second stage of analysis, the following weights were
calculated using estimated propensity scores in order to explore
the effect of participation depending on the population of stu-
dents experiencing treatment:

Fordi = 1: wi, ATT =1,
For di = 0: wi, ATT = pi /1 - pi,

where, for student i, di represents whether a student partici-
pated in BUDL during preadolescence, pi represents the esti-
mated propensity score, and wi,ATT represents the average
treatment effect on the treated weight. This weight uses the
treatment group, or those students who participated in BUDL
during preadolescence, as the target population. Members of the
control group with higher propensity scores receive more weight,
while members of the control group with low propensity scores
receive less weight. The goal is for the weights to effectively align
the treatment and control groups, approximating an experimen-
tal design were treatment is randomly assigned and unrelated to
other characteristics. Balance was assessed between the treatment
and control groups by comparing the average standardized mean
differences across all covariates as well as the average standard-
ized difference in standard deviations of continuous covariates
(Morgan & Todd, 2008; Rubin, 1973).

The final stage of the analysis estimates weighted regressions
and assesses causal effects by adopting a counterfactual approach
for results from ATT-weighted regressions. In other words, it
examines the effect of participating in debate during
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Table 1
Summary of Descriptive Statistics for Debaters and Nondebaters

Preadolescent Debate Sample

Nondebate Sample

(n = 2,263) (n = 81,906)
Variables Mean SD Mean SD
Covariates
Age 20.50 3.28 20.75 3.47
Male 0.403 0.510
Race and Hispanic origin
American Indian 0.002 0.003
Asian 0.006 0.010
Hispanic 0.017 0.030
Black 0.915 0.864
White 0.060 0.093
English language learner 0.019 0.033
Special education services 0.142 0.235
Free or reduced-price meals 0.958 0.947
Predebate measures
MSA reading Grade 3 406.85 31.35 396.45 31.52
MSA math Grade 3 396.14 39.21 384.07 40.94
Attendance rate (Grades K-3) 94.60 5.36 93.34 6.66
Outcomes
MSA reading Grade 8 406.30 29.65 392.29 31.09
MSA math Grade 8 404.20 33.81 390.76 35.61
Attendance rate (Grades 4-8) 94.53 6.22 91.47 9.53
Chronic absenteeism (Grades 4-8) 0.117 0.269
Ninth-grade high school destination
Attend selective general 0.335 0.153
Attend selective career tech 0.150 0.121
Attend charter 0.081 0.062
Attend alternative 0.008 0.014
Attend traditional 0.340 0.441
Dropout before high school 0.007 0.013
Transfer before high school 0.049 0.152
Not promoted to high school 0.030 0.044

Note. N = 84,169. Includes only students that attended a school that participated in the Elementary and Middle School Baltimore Urban Debate League. The average
standardized difference in means of covariates = 0.1506, and the average standardized difference in standard deviations of continuous covariates = 0.0804. MSA =

Maryland School Assessment.

preadolescence among those students who typically participate.
These regressions were restricted to the region of common sup-
port, which is the range of the propensity scores for which there
are respondents in both the treatment and control groups. This
resulted in 619 nondebaters (less than 1% of the sample), pres-
ent in descriptive analyses, to be excluded from weighted regres-
sion analyses.

It is important to note that using inverse probability treat-
ment weighting to estimate average treatment effects on the
treated assumes that all variables that predict participation in
debate, other than anticipation of the individual-level causal
effects, are observed. Furthermore, while weighted regression
techniques account for potentially confounding observed vari-
ables by balancing treatment and control samples across all
observed variables, it cannot illuminate the extent to which these
covariates relate to the outcomes of interest. To this end, results
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from multiple ordinary least squares regression analyses for con-
tinuous outcomes as well as logistic regression analysis for cate-
gorical outcomes are presented in the appendix. All analyses
included school fixed effects to account for school-level charac-
teristics that may influence both a student’s opportunity to par-
ticipate in the BUDL at his or her school and the outcomes of
interest.

Results

Table 1 displays a summary of descriptive statistics of covariates
and outcomes of interest for debaters and nondebaters.
Differences in outcomes justify further exploration of the effects
of preadolescent participation in debate. This table also shows
evidence of a baseline bias in many covariates between debaters
and nondebaters. For example, the average standardized



Table 2
Logit-Coefficients for a Propensity Score Model of
Preadolescent Debate Participation

Variables Logit-Coefficients
Age 0.0229
(0.0152)
Male -0.330*
(0.0507)
American Indian 0.428
(0.464)
Asian -0.0843
(0.301)
Hispanic 0.00116
(0.311)
Black 0.566*
(0.149)
English language learner —-0.154
(0.187)
Special education services -0.277*
(0.0726)
Free or reduced-price meals 0.426*
(0.169)
Attendance rate (Grades K-3) 0.0286*
(0.00450)
MSA reading Grade 3 0.00668*
(0.00139)
MSA math Grade 3 0.00368*
(0.00112)
Constant -11.57*
(0.729)
Model chi-square 408.75
Degrees of freedom 12

Note. N = 84,169. Robust SE in parentheses. MSA = Maryland School
Assessment.
*p < .05 for two-tailed tests with null of 0.

difference in means of covariates between the treatment and
control group is 0.1506, while the average standardized differ-
ence in standard deviations of continuous covariates is 0.0804.
In sum, this table shows that students who end up being debat-
ers differ from nondebaters in important ways prior to participa-
tion in the program and consequently highlights the need to
adjust for these observed covariates in subsequent analysis.

Table 2 presents the propensity score model predicting likeli-
hood of preadolescent debate participation among covariates
and shows statistically significant associations between some
covariates and selection into debate. On average, debaters are
more likely to be female, more likely to be Black (as opposed to
White), less likely to receive special education services, more
likely to qualify for free or reduced-priced meals, and more likely
to have higher predebate attendance and third-grade achieve-
ment as measured by MSA test scores than nondebaters.

Table 3 presents the means and standard deviations of covari-
ates when applying the estimated weights. It demonstrates that
the ATT weights constructed from the estimated propensity
scores successfully balance the data. More specifically, the

average standardized difference in means of the covariates fell
from 0.1506 to 0.0004 and the average standardized difference
in standard deviations of the continuous covariates fell from
0.0804 to 0.0490. Furthermore, no statistically significant dif-
ferences between debaters and non-debaters remain in the
weighted sample.

Table 4 summarizes the results from doubly robust inverse
probability of treatment weighted regression models predicting
the relationship between preadolescent debate participation and
the outcomes of interest. For continuous outcomes, estimates of
the ATT for preadolescent debate participation are presented as
raw coefficients as well as rescaled in standard deviation units.
AT T-weighted regression estimates for categorical outcomes are
presented as logit-coefficients and average probability differ-
ences. For all outcomes, standard errors are presented in
parentheses.

Grade 8 MSA reading and math test scores. Before accounting for
sample differences, preadolescent debaters scored approximately
14 points higher on average than nondebaters on both the
eighth-grade reading and math MSA (see Table 1). This differ-
ence is equal to nearly half of a standard deviation. After account-
ing for potentially confounding covariates through doubly
robust inverse probability treatment weighting, the average
effect of preadolescent debate participation for debaters was sig-
nificantly associated with increases in both assessments (reading:
b= 6.35, p <.001; and math: 4 = 4.52, p < .001). In standard
deviation units, the effect of preadolescent debate participation
for debaters is an approximate 21% and 13% increase for eighth-
grade reading and math MSA test scores, respectively.

Average Grade 4-8 attendance rate and chronic absenteeism indica-
tor. The average Grade 4-8 attendance rate for all students in
the sample was 91.6%, with an average attendance rate of 94.5%
for preadolescent debaters and 91.5% for nondebaters. This dif-
ference of 3% is about one third of a standard deviation unit.
The ATT estimate for preadolescent debate participation is
2.03%, or approximately one-fifth of a standard deviation unit
(p < .001). Converting the attendance rate outcome into a
binary indicator of chronic absenteeism with 90% attendance
used as the cutoff point, a statistically significant relationship
remains (b = -0.90, p < .001). Average probability differences
demonstrate interpretable effect sizes. For example, the average
probability of being chronically absent is 10% lower for debaters
than for nondebaters.

Ninth-grade high school destination. Of the 84,169 students who
attended a BCPSS school that participated in the elementary and
middle school division of BUDL from the 2004—2005 to the
2013-2014 school years, approximately 80% attended a BCPSS
high school in the ninth grade. More specifically, approximately
16% attended a selective general entrance criteria high school,
12% attended a selective career tech entrance criteria school, 6%
attended a charter or transformation school, 2% attended an
alternative school, and 44% attended a traditional high school.

APRIL 2019 | 151



Table 3
Balance Achieved by Weighting

Preadolescent Debate Sample (n = 2,263)

Nondebate Sample (n = 81,906)

Covariates Mean SD Mean SD
Age 20.50 3.28 20.49 3.4
Male 0.403 0.402
Race and Hispanic origin

American Indian 0.002 0.002
Asian 0.006 0.006
Hispanic 0.017 0.017
Black 0.915 0.915
White 0.060 0.060
English language learner 0.019 0.019
Special education services 0.142 0.142
Free or reduced-price meals 0.958 0.958
Predebate measures
MSA reading Grade 3 406.85 31.35 406.90 3217
MSA math Grade 3 396.14 39.21 396.19 41.18
Attendance rate (Grades K-3) 94.60 5.36 94.59 493

Note. N = 84,169. Means and standard deviations are weighted by the estimated average treatment effect for the treated (ATT) weight in order to demonstrate achieved
balance. The average standardized difference in means of covariates = 0.0004, and the average standardized difference in standard deviations of continuous covariates =

0.0490. MSA = Maryland School Assessment.

The remaining 20% of students in the sample either dropped out
before the ninth grade (1%), transferred out of the Baltimore
City Public School System (15%), or were held back from attend-
ing the ninth grade (4%). With attending a traditional high
school used as the base outcome, AT T-weighted multinomial
logistic regression was utilized to predict the average treatment
effect of preadolescent debate participation for debaters. Statisti-
cally significant positive relationships were found for selective
general entrance criteria schools (6 = 0.74, p < .001) and selec-
tive career tech entrance criteria schools (6 = 0.28, p < .001).
The average probability of attending a selective general entrance
criteria high school is approximately 12% higher for debaters
than nondebaters, while the average probability of attending a
selective career tech entrance criteria school is approximately 2%
higher for debaters than nondebaters. A statistically significant
negative relationship was also found for the odds of transferring
out of BCPSS (6 = -0.45, p < .001).

Appendix Tables A1, A2, and A3 present findings from ordi-
nary least squares, logistic, and multinomial logistic regression
models, respectively, which can be used to understand the asso-
ciations that demographic and predebate achievement covariates
have with outcomes of interest.

Discussion

The key findings from this study are that preadolescent debate
participation in a UDL had statistically significant relationships
on many academic achievement and engagement outcomes
among debaters. Preadolescent debate participation was associ-
ated with a 6.35 point increase in Grade 8 MSA reading scores
and a 4.52 point increase in Grade 8 MSA math scores. The
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larger association with reading scores is to be expected, as debate
is an activity that focuses on informational text comprehension,
a concept the MSA reading tests aim to assess. The positive rela-
tionship with math scores suggest that debaters may gain skills
that aren’t explicitly practiced in the activity indirectly through
increases in school engagement outcomes (see Figure 1). The
positive relationship with debate participation and student
attendance rate supports this interpretation.

Increases in attendance during this stage of development may
influence a variety of outcomes later in life. As mentioned previ-
ously, research has conceptualized eventual educational attain-
ment as part of a long-term process of disengagement from
school, with negative developmental pathways that begin during
preadolescence. For example, students with greater declines in
attendance between Grades 4-8 are less likely to be on track for
high school graduation (Kieffer & Marinell, 2012). Furthermore,
a majority of students who eventually drop out of high school in
Baltimore enter Grade 9 with a pattern of chronic absenteeism
that goes back at least several years (Mac Iver, 2010). Thus, the
finding that preadolescent debate participation is associated with
a 10% decrease in the probability of being chronically absent
during this critical period of a student’s development is particu-
larly salient for policymakers and practitioners interested in
influencing student trajectories.

This is related to the study’s last set of findings pertaining to
ninth-grade high school destination. Relative to attending a tra-
ditional high school, preadolescent debate participation was sig-
nificantly associated with an increase in the probability of
attending a selective general entrance criteria high school or a
selective career tech entrance criteria high school. These results
may not be surprising considering the aforementioned predicted
increases in standardized test scores and attendance rates, two



Table 4
Estimates for the Average Treatment Effect for the Treated (ATT) for Preadolescent Debate
Participation on Outcomes of Interest

Continuous Outcomes

Variable-Scaled Coefficients

Effect Size in SD

MSA reading Grade 8 0.206
(0.45)

MSA math Grade 8 0.128
(0.53)

Attendance rate (Grades 4-8) 0.217

(0.12)

Categorical Outcomes

Logit-Coefficients

Effect Size in APD

Chronic absenteeism (Grades 4-8) -0.90* -0.100
(0.08)
Ninth-grade high school destination (base outcome = attend traditional high school)

Attend selective general high school 0.122
(0.06)

Attend selective career tech high school 0.015
(0.07)

Attend charter high school 0.010
0.11)

Attend alternative high school -0.19 —-0.003
(0.24)

Drop out before high school -0.36 —0.004
(0.26)

Transfer before high school -0.45* -0.047
(0.10)

Not promoted to high school -0.19 -0.012
(0.14)

Note. N = 83,550. Schools = 151. Robust SE in parentheses. Effect sizes shown in standard deviation units for continuous outcomes and in average probability differences
for categorical outcomes. MSA = Maryland School Assessment; SD = standard deviation units; APD = average probability difference.

*p < .05 for two-tailed tests with null of 0.

measures BCPSS entrance criteria schools consider during the
admissions process. However, the importance of these findings
cannot be overstated as the average graduation rate of both cat-
egories of selective entrance criteria high schools surpasses the
average rate of any other category.

Finally, the findings that preadolescent debaters are more
likely to be Black and qualify for free or reduced-price meals,
after adjusting for all other covariates, suggest that UDL may be
a culturally appropriate intervention for a population who may
not be well served by existing structures. For example, the appen-
dix tables, which provide information on the magnitude and
statistical significance of the covariates on the outcomes of inter-
est, indicate that Black students are predicted to score 4.7 points
lower in reading and 6.5 points lower in math on the eighth-
grade MSA compared to their White peers. Students who qualify
for free or reduced-price meals are also predicted to score lower
on these assessments, more likely to be chronically absent in
Grades 4-8, and less likely to attend an entrance criteria high
school. Thus, this study provides evidence of a program that not
only attracts marginalized students but influences their academic
achievement and engagement outcomes as well, a goal many
educational interventions likely share.

Findings should be interpreted in light of study limitations.
Primarily, if there are unobservable characteristics that influence

both preadolescent debate participation and the outcomes of
interest, estimates of the ATT will be biased. While all students
in the sample were potentially able to participate in the
Elementary and Middle School BUDL at their respective
schools, unmeasured factors could prohibit a student’s ability
to participate (i.e., transportation to and from tournaments).
There is likely some degree of omitted variable bias in the pro-
pensity score model because BERC does not have information
on parent characteristics. Thus, it is possible that unobserved
or omitted variables threaten the assumption that treatment
and control groups are identical at baseline. However, the
study’s use of predebate outcome measures as covariates greatly
curb this threat. For example, any unobserved characteristics
associated with standardized test scores or attendance rates,
such as parent characteristics, are also likely related to these
variables measured in the third grade, before participation in
BUDL is possible. The propensity score model presented in
Table 2 successfully balanced the data across all covariates and
the doubly robust estimation provides some assurance against
model misspecification. To be sure, without a randomized con-
trol trial, it is impossible to fully account for selection into a
program. Future research should utilize sensitivity analysis to
examine the extent to which unmeasured confounding could
influence these estimates.
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Furthermore, this study’s findings are only applicable to the
clearly defined causal state of participating in an Elementary and
Middle School BUDL tournament and they do not illuminate
specific mechanisms or aspects of this causal state that are attrib-
utable to the estimated effects. An examination of the properties
of debate and how they may be similar to other activities or edu-
cational interventions, such as its cooperative and competitive
structure, is a needed area of future research.

Nevertheless, this study adds to the growing literature on
debate participation in significant ways. First, unweighted com-
parisons between preadolescent debaters and non-debaters rev-
eled demographic differences between the two groups, particularly
in terms of sex, race, special education services received and free
or reduced-price meals qualification, as well as differences in pre-
debate achievement and engagement measures. Accounting for
sample differences using inverse probability weighted techniques
mitigates observed selection bias in this cross-sectional study.
Second, because there are likely individual-level differences in
the expectations of benefits from participation between those
that participate in debate and those that do not, this study
addresses concerns about differential treatment effect bias by
focusing on the treatment group as the target population param-
eter. Finally, although there is a mounting body of research that
suggests participation in debate is associated with increases in
positive outcomes for high school students, this research consti-
tutes the first quantitative study to examine these relationships
among elementary and middle school students.

This study’s findings are also unique considering the relatively
limited budget of many UDLs. Like most districts with a UDL,
the Baltimore City Public School District does not contribute any
funds to BUDL, which reportedly spends $1,000 per student per
year on average and relies on volunteers as well as donations to pay
for its staff, provide training, and run tournaments. The extent to
which this program is low-cost compared to other educational
interventions is debatable, but one cannot help but wonder the
potential range of benefits extracurricular debate could provide to
inner-city areas if invested in fully by administrators and school
leaders. As mentioned previously, a large number of low-income
urban youth do not participate in any extracurricular activities
(Schwarts, Capella, & Seidman, 2015), and minority students
have been understudied in the extracurricular activity literature as
a whole (Fredricks & Simpkins, 2012). Accordingly, studies such
as this are critical to the ongoing local and national policy debates
about the impact of extracurricular activities, especially for urban
and preadolescent students, two groups where the opportunity to
participate is limited. Ensuring that all students acquire the requi-
site skills to succeed in life is an urgent goal that must be addressed,
and as findings from this article suggest, UDLs may provide a
compelling solution to the often-cited shortcomings of urban
schools. Must policymakers and practitioners focus their efforts in
closing the achievement gap within the confines of the school day?
Or can addressing the inequality present in extracurricular partici-
pation lead to more equal outcomes?
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Appendix

Table A1
Ordinary Least Squares Estimates of Variables
on Continuous Outcomes

Attendance
MSA Reading MSA Math Rate
Variables Grade 8 Grade 8 (Grades 4-8)
Debate participation 6.119* 4.340* 2.201*
(0.441) (0.522) (0.181)
Age 1.399* 2.079* -0.110*
(0.0255) (0.0301) (0.0105)
Male -5.384* -2.563* -0.576*
(0.146) (0.173) (0.0599)
American Indian -2.7117 —2.248 0.597
(1.420) (1.680) (0.583)
Asian —-0.464 6.690* 1.455*
(0.825) (0.977) (0.339)
Hispanic —-0.896 —2.792* 1.064*
(0.611) (0.723) (0.251)
Black —-4.690* —6.494* 1.803*
(0.330) (0.391) (0.136)
English language 4.372* 10.04* 1.928*
learner (0.557) (0.659) (0.229)
Special education -11.19* -9.104* -0.391*
services (0.187) (0.221) (0.0767)
Free or reduced-price -5.461* -8.633* -0.441
meals (0.359) (0.425) (0.247)
MSA reading Grade 3 0.227* 0.484* 0.0201*
(0.00317) (0.00376) (0.00130)
MSA math Grade 3 0.412* 0.180* 0.0156*
(0.00381) (0.00450) (0.00156)
Attendance rate 0.0671* 0.292* 0.545*
(Grades K-3) (0.0125) (0.0148) (0.00513)
Constant 121.0* 79.87* 27.22*
(1.872) (2.215) (0.769)
R-squared .509 A74 .160

Note. N = 83,550. Schools = 151. Robust SE in parentheses. MSA = Maryland

School Assessment.
*p < .05 for two-tailed tests with null of 0.
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Table A2
Logit-Coefficients of Variables on the Binary
Indicator Chronic Absenteeism

Variables Logit-Coefficients
Debate participation -0.877*
(0.0716)
Age 0.0480*
(0.00311)
Male 0.138*
(0.0179)
American Indian -0.157
(0.164)
Asian -0.444*
(0.131)
Hispanic -0.272¢
(0.0811)
Black —-0.465*
(0.0405)
English language learner —0.754*
(0.0821)
Special education services 0.156*
(0.0218)
Free or reduced-price meals 0.318*
(0.0511)
MSA reading Grade 3 —0.00432*¢
(0.000483)
MSA math Grade 3 —0.00545*
(0.000400)
Attendance rate (Grades K-3) -0.134*
(0.00348)
Constant 14.51*
(0.260)
Model chi-square 15,102.66
Degrees of freedom 13

Note. N = 83,550. Schools = 151. Robust SE in parentheses. MSA = Maryland
School Assessment.
*p < .05 for two-tailed tests with null of 0.



Table A3
Multinomial Logit-Coefficients of Variables on Ninth-Grade High School Destination
(Base = Traditional High School)

Selective Selective
Variables General Career Tech Charter Alternative  Drop Out Transfer  Not Promoted
Debate participation 0.772¢ 0.295* 0.242¢ -0.197 —-0.359 —0.452¢ —-0.198
(0.0605) (0.0674) (0.184) (0.235) (0.264) (0.104) (0.133)
Age 0.112* 0.0220* —-0.101* 0.0918* 0.0863* —0.0582* —0.458*
(0.00454) (0.00414) (0.00498) (0.0112) (0.0121) (0.00380) (0.00840)
Male —0.631* -0.132* —0.156* 0.251* 0.0210 —-0.0186 0.0433
(0.0240) (0.0233) (0.0304) (0.0623) (0.0648) (0.0221) (0.0378)
American Indian 0.115 0.277 0.425 0.844 -1.595 —0.0943 0.219
(0.244) (0.316) (0.317) (0.623) (1.012) (0.186) (0.286)
Asian 0.631* 0.291 0.0698 1.285 0.123 0.292¢ 0.742¢
(0.133) (0.247) (0.321) (0.753) (0.420) (0.127) (0.160)
Hispanic 0.0874 0.219 —0.462* —0.0494 —0.260 —0.248* —-0.183
(0.0922) (0.138) (0.190) (0.631) (0.270) (0.0806) (0.116)
Black 0.0993 0.926* 0.423* 0.953* —0.686* —-0.651* —0.708*
(0.0526) (0.0759) (0.0882) (0.231) (0.134) (0.0451) (0.0710)
English language 0.460" -0.506* —0.490* -2.915* —0.186 0.292* 0.125
learner (0.0838) (0.125) (0.166) (1.040) (0.272) (0.0753) (0.109)
Special education -0.904* -0.339* 0.113* -0.0529 -0.492* -0.175* -0.273*
services (0.0411) (0.0308) (0.0354) (0.0709) (0.0867) (0.0275) (0.0477)
Free or reduced-price -0.702* 0.337* -0.0326 0.784 —1.440* -1.380* -1.232*
meals (0.0879) (0.0764) (0.109) (0.414) (0.129) (0.0515) (0.0804)
MSA reading Grade 3 0.0248* 0.0115* 0.00133* —0.00191 0.00202 0.00604* 0.00465*
(0.000549) (0.000538) (0.000644) (0.00146) (0.00160) (0.000489) (0.000736)
MSA math Grade 3 0.0187 0.00391* 0.00276* —0.00696* 0.00450* 0.00741* 0.00412¢
(0.000631) (0.000633) (0.000763) (0.00181) (0.00196) (0.000579) (0.000846)
Attendance rate 0.0542¢ 0.0274 0.0148* —0.0253* —0.0579* —-0.0113* 0.0418*
(Grades K-3) (0.00259) (0.00217) (0.00261) (0.00398) (0.00345) (0.00174) (0.00396)
Constant —-20.81* -10.04* —2.075* -9.000* -1.337 0.00430 3.898*
(0.408) (0.414) (0.507) (1.509) (1.064) (0.333) (0.554)

Note. N = 83,550. Schools = 151. Model chi-square = 32,844.65. df = 91. Robust SE in parentheses. MSA = Maryland School Assessment.
*p < .05 for two-tailed tests with null of 0.
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