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Abstract

School closures in urban districts disproportion-
ately affect marginalized communities, yet com-
munity input often goes unanalyzed or is reduced
to simple frequency counts. This study applies
BERTopic, a neural topic modeling approach, to
analyze 4,159 suggestions from 2,006 community
members regarding school closure metrics in a large
urban district. Through extensive hyperparame-
ter tuning across 62 configurations, we identified
14 coherent topics that capture community priori-
ties. Chi-square analysis revealed substantial varia-
tion in topic prioritization by race (x? = 152.0825,
p < 0.0001, V' = 0.1439). Furthermore, an anal-
ysis of topic outliers revealed that White respon-
dents were significantly more likely to provide sug-
gestions that fell outside of community-wide themes
(z = 2.14). These findings demonstrate that ”neu-
tral” community engagement processes may ob-
scure the specific concerns of marginalized groups,
and highlight the utility of computational methods
in surfacing rigorous insights from large-scale text
data.
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1 Introduction

The phenomenon of closing public schools in ma-
jor urban centers constitutes one of the most con-
tentious and racially fraught areas of modern ed-

ucation policy. District leaders often frame school
closures through a technocratic lens, utilizing terms
such as ”right-sizing,” ”portfolio management,” or
"efficiency optimization” [Eddins et al., 2024]. This
narrative posits that declining enrollments - driven
by demographic shifts, lower birth rates, and the
migration of families to suburbs or charter schools
- render certain facilities financially unsustainable.
From this perspective, closing a school is a fiscal
imperative designed to redirect resources to better-
performing institutions.

Empirical research overwhelmingly demonstrates
that race is a primary predictor of school closures,
often exceeding the explanatory power of academic
performance or enrollment decline. A prior analy-
sis by researchers at Stanford University found that
majority-Black schools are more than three times
as likely to be permanently closed as schools with
other demographic profiles [Pearman and Greene,
2022]. This disparity remains statistically signif-
icant even when controlling for seemingly race-
neutral factors such as standardized test scores, fa-
cility conditions, and enrollment trends.

These findings suggest that "neutral” policy cri-
teria often function as proxies for race. For in-
stance, a school in a gentrifying neighborhood
might be closed due to ”"low enrollment” just be-
fore the land is repurposed for high-end develop-
ment, while a similarly under-enrolled school in a
stable white neighborhood is given a grace period
to recover.

This paper analyzes a piece of the closure pro-
cess from one such case occurring recently in the



US. For anonymity purposes, we refer to this dis-
trict as Local United School District (LUSD), which
is the traditional school district in the city and is
facing the reality that they need to reorganize their
school portfolio to better manage their funds to pro-
vide student services. As a part of this process,
the district has gathered community input to de-
cide the metrics they would use to identify schools
for reorganization. In their communications with
the community, the district noted that a school be-
ing identified for reorganization can result in things
besides closure, such as a merger or co-location of
schools.

The community input occurred in two pieces:
town halls and surveys where all members of the
community (parents, staff, students, and even gen-
eral community members unaffiliated with a school)
could voice what metrics they felt were impor-
tant for identifying schools for reorganization. This
study will use Natural Language Processing (NLP)
techniques to look at the data gathered from the
first survey to answer the question:

How does the distribution of school reor-
ganization themes in open-ended survey
responses differ across racial groups?

We hypothesized that the suggestions for school
reorganization metrics will differ across racial
groups. We know from prior literature that the
closure process has differential impacts on different
communities and thus we assume that these com-
munities concerns at the beginning of a closure pro-
cess will speak to historical patterns they are likely
aware of relating to school closures. By examining
these differences, LUSD - and future districts - can
better understand the needs and priorities of differ-
ent stakeholder groups and use this information to
create a more effective district reorganization pro-
cess.

Thus, our primary contribution is to provide
valuable insights into how different racial groups in
a diverse U.S. school community view the school re-
organization process and what metrics they believe
are important. By understanding these differences
and how to surface and analyze them, districts like
LUSD can better take into account the needs and
priorities of all community members. This, in turn,
can help to build trust and collaboration between
the district and the community and lead to bet-
ter outcomes for all students, a crucial need given

the rising rates of school closures across the United
States, particularly in urban districts [Chrzan et al.,
2025]. We also fill a gap in the literature in com-
bining powerful, modern topic modeling techniques
and community perceptions of school closures.

2 Related Work

2.1 School Closures and Racial Equity

Prior research into the community response to
school closures has focused on the social costs of
school closures and how communities resist them.
For instance, Ewing researched large-scale clo-
sures in Chicago’s Bronzeville district, finding that
schools are not just places of learning but also func-
tion as historical landmarks and institutions that
shape community identity [Ewing, 2018]. Ewing
described “institutional mourning,” or the social
and emotional experience individuals and commu-
nities undergo when facing the loss of a shared in-
stitution, particularly when those communities are
marginalized and rely heavily on that institution.
Other scholars have found similar results in stud-
ies of community push-back against school closure
initiatives within major cities such as Washington
D.C. [Syeed, 2019], Philadelphia, Oakland, and De-
troit [Green, 2017].

While much research has been done discussing
the process of school closures typically employed by
districts to identify schools for closure and the com-
munity’s push-back against those processes, very
few of those processes actively engage the commu-
nity in determining the metrics themselves, despite
research urging for these equitable practices [Hah-
nel and Marchitello, 2023]. Yet, this research sug-
gests that communities are not passive recipients of
school closure decisions and instead show that they
actively engage in the process regardless, employ-
ing various strategies to voice their concerns and
advocate for their schools. Communities challenge
the data, highlight the social and cultural value of
their schools, and emphasize the potential negative
impacts closures can have on their communities,
such as those seen in Philadelphia over a decade
since they’re 2012 mass closures [DeOrnellas, 2023].
Thus, it appears that this research reveals a discrep-
ancy between what the community values and what
the district values in determining which schools are
worth keeping open.



A growing body of scholarship also positions
school closures not just as a reaction to neighbor-
hood change, but as a catalyst for it. Schools
are community anchors; their removal signals to
real estate developers and affluent outsiders that
a neighborhood is being ”reimagined”, as exam-
ined in Pearman and Greene [2022]. Research on
parental engagement reveals additional complexi-
ties. As urban areas gentrify, White middle-class
parents increasingly engage with public schools, of-
ten acting as economic brokers through fundraising
[Posey-Maddox, 2016]. However, their involvement
can exacerbate resource disparities and marginal-
ize families of color [Freidus, 2019]. Even when
committed to diversity, White parents’ perspectives
may create “racial equity detours” that obscure on-
going inequities [Clonan-Roy et al., 2023].

Further, research indicates that racial dispari-
ties exist in how parents perceive and recommend
school closures. Nuamah [2020] - in a study fo-
cusing on Chicago - found that when asked about
the effectiveness of school closures as a means
to improve the school system by removing low-
performing schools Black and Latino parents were
more likely to oppose school closures than White
parents, despite Whites being less directly impacted
by these policies. The researchers attribute this
difference to the disproportionate burden of school
closures borne by Black and Latino communities,
leading to a perception of being targeted by these
policies as opposed to supported by them. Notably,
other research examining online school reviews re-
veal similar patterns, where language used in re-
views often reflects racial and socioeconomic dispar-
ities in education [Gillani et al., 2021]. For instance,
terms associated with afluence and Whiteness, like
"private school” and "PTA,” are positively corre-
lated with schools’ test scores, suggesting that re-
views may implicitly encode demographic informa-
tion and reinforce existing achievement gaps.

The Gillani et. al. study is one of less than
a handful of studies that the authors were able
to find that used NLP techniques to examine
parental /community preferences for schools. Given
their findings, it is clear that more research is
needed on examining this crucial data source - text
- in understanding the dynamics of district gov-
ernance decisions, particularly in tense situations
such as school closures. In this study we work to
address this gap.

2.2 NLP in Educational Research

As school districts grapple with the volume of feed-
back generated by these controversies - often num-
bering in the thousands of emails, survey responses,
and public comments - they increasingly need tools
to analyze large amounts of text data at scale. Nat-
ural Language Processing (NLP) methodologies of-
fer such tools and make it possible to extract and
analyze themes and sentiments from large copra.
While recent literature in using NLP to analyze
teaching have demonstrated significant advances
[Xu et al., 2024, Demszky et al., 2025, Avitabile,
Andrew et al., Bartanen et al., 2025], the applica-
tion of NLP to non-instructional educational con-
texts remains limited but growing.

For example, computational analyses have re-
vealed systematic biases and structural trends in
instructional materials. In high school history text-
books, NLP techniques found that Latinx groups
are virtually absent, appearing in less than 0.3% of
mentions despite representing over half of the stu-
dent population in some regions [Lucy et al., 2020].
Furthermore, this research found that word asso-
ciations show that Black figures are frequently de-
scribed with lower levels of agency and power, often
appearing as the objects of verbs like "owned” or
"barred”.

In the realm of school board governance, An-
glin, Kylie L. et al. analyzed over 40,000 meeting
minutes and revealed that race-related discourse is
relatively rare, occurring in only 13% of meetings.
However, these discussions are highly responsive to
national events, with affirmative statements regard-
ing racial equity surging after the murder of George
Floyd in 2020 and oppositional critiques regarding
”critical race theory” peaking in mid-2021.

While Anglin, Kylie L. et al. and Gillani et al.
[2021] demonstrate NLP’s capacity to detect racial-
ized discourse in meeting minutes and online re-
views, these sources represent only the public-
facing or final administrative layer of district gov-
ernance. They often miss the raw, high-volume in-
flux of community feedback that occurs during the
decision-making process - specifically the ”institu-
tional mourning” and resistance described by Ew-
ing [2018]. To capture the dynamics of community
sentiment during a consolidation crisis, this study
applies these computational techniques to a novel
corpus of direct constituent communications. The
following section details the acquisition and pro-



cessing of this dataset.

3 Data

The survey LUSD administered was designed to be
aligned to LUSD’s values and commitments and fo-
cus broadly on specific categories of metrics, namely
?Equity”, ” Excellence”, and ” Efficiency”. This first
survey in the process was designed to get commu-
nity input on what metrics should be used by the
district under each of these categories in order to
create a composite measure for the district to use
in the reorganization decisions. For example, under
the category of excellence, a metric one might con-
sider using are measures of academic achievement,
such as state test scores.

The survey was administered by the district to
all stakeholders, including the broader community.
The survey also captured demographic data on the
respondents, including their role in/relationship to
the district and what schools they have relation-
ships with, as well as their ratings on each of the
categories and their subcategories. The scores were
on a Likert scale from 1 to 5 with higher values in-
dicating a higher belief in the importance that the
criteria be considered for school portfolio reorga-
nization decisions. Under each of these umbrella
categories, respondents could also respond to an
open-ended prompt: ”Please list any additional fac-
tors of [insert category] that you suggest should be
considered.”. Since this prompt was given for each
category as well as once just for general input re-
spondents could answer this prompt up to 4 times.
It is the responses to this prompt for each category
that will be analyzed in this study.

This survey garnered 10,135 responses in just
two weeks, which demonstrates what prior research
has shown that school closures are often contentious
events within communities. The survey was admin-
istered after the town halls mentioned earlier were
completed so respondents could ask any questions
to the district directly while they completed it, and
it was also available online via the district’s web-
site. Given this survey distribution method, this
constitutes a convenience sample.

Due to the ease of access for the survey and the
contentious nature of the topic, there was some con-
cern that people may re-take the survey or send the
survey to others unaffiliated with LUSD. For this
reason, any unknown computer addresses logged

multiple times in the response submission metadata
were removed along with 6 responses from individ-
uals listing zip codes that were not in proximity to
the district. The sample size listed earlier reflects
those removals.

While over 10,000 respondents submitted data
for the Likert items mentioned previous, only n =
2,006 respondents completed the open-ended re-
sponse portion of the survey and had usable data.
Usable data here was defined as data where the
response was not copy-and-pasted across multiple
prompts and where the data’s language could be
translated using Google’s Compact Language De-
tector (CLD) [Ooms [aut et al., 2024] and the
polyglotr package [Iwan, 2024]. Around 11% of
responses were written in non-English languages.
Of these 2, 006 respondents, 131 of them copied and
pasted their response across multiple of the open-
ended prompts and 220 of them were unable to have
their language detected by CLD. After removing
these duplications and undetectable language state-
ments, we were left with 4, 159 suggestions from the
community members who took the survey. The de-
mographic breakdown the 2,006 respondents can
be seen in Table 1 and other information on the
response data can be seen in Appendix A.

One final adjustment was made after finalizing
the sample. As can be seen in Table 1, certain
racial groups had much lower representation in the
resulting sample for analysis. For example, Only 7
respondents identified themselves as American In-
dian or Alaskan Native. This is a direct result from
lower response rates to the survey for these groups
and not due to any data manipulation mentioned
previously. These groups with small representation
were combined into one group, which we call ”Un-
derserved and Small Sample”. While this is less
than ideal - as there are few reasons to believe
American Indian or Alaskan Native, Filipino, Pa-
cific Islander, and African American respondents
would all have similar suggestions that would war-
rant this combination - considering all these groups
are ones that have historically been underserved by
LUSD, removing their responses from the analysis
was deemed less useful to the goal of the study.
Thus, these groups were combined for our analysis.
See Figure A.1 in Appendix A for absolute counts
of all disaggregated groups.



Table 1: Demographic Breakdown

Variable Category Count %
Education Associates or technical degree 72 3.6
Education Bachelor’s degree 638 31.8
Education Decline to State 6 0.3
Education Graduate or professional degree 912 45.4
Education High school diploma or GED 86 4.3
Education Prefer not to say 114 5.7
Education Some high school or less 81 4
Role Central office staff 6 0.3
Role Community member 43 2.1
Role Community partner 22 1.1
Role Decline to State 7 0.3
Role Multiple roles 326 16.2
Role Parent/Caregiver 1421 70.8
Role School site staff 157 7.8
Role Student 26 1.3
Survey language English 1773 88.3
Survey language Spanish 158 7.9
Survey language Tagalog 1 0
Survey language Vietnamese 2 0.1
Survey language Simplified Chinese 74 3.7
Race African American 64 3.2
Race American Indian or Alaskan Na- 7 0.3
tive

Race Asian 337 16.8
Race Decline to State 447 22.3
Race Filipino 39 1.9
Race Hispanic/Latino 293 14.6
Race Pacific Islander 13 0.6
Race Two or More Races 149 74
Race White 659 32.8
Gay Decline to state 292 14.5
Gay No 1542 76.8
Gay Yes 174 8.7
Child gay Decline to state 781 38.9
Child gay No 1016 50.6
Child gay Not applicable 80 4
Child gay Yes 131 6.5
4 Methods

To identify and analyze thematic patterns in com-
munity input regarding school closures, we em-
ployed a systematic approach combining neural
topic modeling with rigorous hyperparameter ex-
ploration and statistical validation. Our methodol-
ogy prioritized both computational rigor and inter-
pretability, ensuring that identified topics reflected
genuine semantic structure in the data while re-
maining accessible to stakeholders and policymak-
ers.

4.1 BERTopic and Neural Topic Model-
ing

We employed BERTopic [Grootendorst, 2022], a
neural topic modeling framework that leverages
transformer-based embeddings and density-based
clustering, to identify thematic patterns in com-
munity input regarding school closures. BERTopic
was selected over traditional approaches like Latent
Dirichlet Allocation (LDA) for several key advan-
tages:

e It captures semantic relationships through con-
textualized embeddings rather than relying on
co-occurrence statistics alone,

e It automatically determines the optimal num-
ber of topics through density-based clustering
rather than requiring manual specification, and

e It has been shown to produce more inter-
pretable and coherent topics that align better
with human judgment, particularly in social
scientific settings [Egger and Yu, 2022, Kaur
and Wallace, 2024]

4.2 Model Preparation

Prior to modeling, we constructed a custom stop
word list combining sklearn’s English stop words
with domain-specific terms (e.g., ”school”) that ap-
peared ubiquitously but carried minimal discrimi-
native value.

Documents were encoded using the
11-MinilM-L6-v2 sentence transformer model
[Reimers and Gurevych, 2019, Wang et al.,
2020, noa, 2024], BERTopic’s default embedding
model, which produces 384-dimensional contex-
tualized embeddings. This model was selected
for its balance of computational efficiency and
strong performance on semantic textual similarity
tasks, making it well-suited for processing large
collections of community-generated text. All
computations were performed on Apple Silicon
using Metal Performance Shaders (MPS).

The high-dimensional embedding space was re-
duced using UMAP (Uniform Manifold Approxima-
tion and Projection; McInnes et al. [2020]) to pre-
serve both local and global structure. Following di-
mensionality reduction, we applied HDBSCAN (Hi-
erarchical Density-Based Spatial Clustering of Ap-
plications with Noise; McInnes et al. [2017]) to iden-
tify dense regions corresponding to coherent topics.
HDBSCAN’s ability to identify clusters of varying
density and designate noise points (outliers) made
it particularly well-suited for community-generated
text, which often contains off-topic or ambiguous
contributions.

4.3 Hyperparameter Decisions

We conducted an extensive grid search across
62 hyperparameter configurations, systematically
varying UMAP parameters (n_neighbors: 10-50,
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Figure 1: Evaluation Metric Distributions

Note: Hyperparameter Exploration Results. The histograms
display the distribution of Density-Based Clustering Valida-
tion (DBCYV) scores against Topic Coherence (NPMI) for all
62 tested hyperparameter configurations. The selected model
represents a optimal trade-off, maximizing cluster separation
(high DBCV) while maintaining interpretability.

n_components: 15-150, min dist: 0.0-0.1) and
HDBSCAN parameters (min_cluster_size: 10-
50).  For the CountVectorizer, we used an
n_gram range = (1, 2) and stops words described
previously. We also incorporated BERTopic’s built
in functionality for determining the number of top-
ics by setting the nr_topics parameter to ”auto”.

Each configuration was evaluated using two com-
plementary metrics:

e DBCV (Density-Based Clustering
Validation): A geometric measure of cluster
quality that assesses both within-cluster
density and between-cluster separation
[Moulavi et al., 2014]. DBCV ranges from -1
to 1, with higher values indicating
well-defined, separated clusters.

e Topic Coherence (NPMI): A semantic
measure quantifying the co-occurrence of top
topic words using Normalized Pointwise
Mutual Information [Aletras and Stevenson)].
Higher NPMI values indicate topics with
semantically related words that frequently
co-occur.

We ranked configurations separately on each
metric and computed an average rank to identify
parameter combinations that simultaneously opti-
mized both structural clustering quality and seman-
tic interpretability, as seen in Figure 1. The top-
performing configurations (top 5th percentile by
combined score) were manually examined by the
authors for topic diversity, clarity, and similarity
across their topics (as seen in Figure 2).

Lastly, as BERTopic relies on neural architec-
tures trained on massive internet corpora, it is sub-
ject to the biases inherent in those training data,
such as the under-representation of non-standard
dialects or the association of certain demograph-
ics with lower-agency verbs [Garrido-Munoz et al.,
2021]. In the context of school closures, there is a
specific risk that the 'coherent’ clusters identified
by the model might privilege ’Standard English’
phrasing while relegating African American Vernac-
ular English (AAVE) or other community-specific
dialects to the ’outlier’ category, effectively silenc-
ing them [Rozado, 2020, Nadeem et al., 2021]. To
examine the potential of this ’algorithmic erasure,’
we did not treat the generated outliers as discard-
able noise. Instead, we subjected the outlier cat-
egory itself to rigorous statistical examination (see
Section 5.4) to verify that the model’s density-based
exclusion did not systematically disproportionately
impact marginalized racial groups.

4.4 Statistical Modeling

We examined racial disparities in topic distribu-
tions using chi-square tests of independence. To
account for the nested structure of our data (multi-
ple suggestions per respondent by survey category),
we aggregated to the respondent level by assign-
ing each respondent their most frequently occurring
topic.
while retaining maximal information (respondents
contributing suggestions across multiple topics were
assigned to their modal topic).

This approach prevents pseudoreplication

We computed standardized residuals to identify
which race-topic combinations showed significant
over- or under-representation (|residual| > 2 in-
dicating p < 0.05 for that cell). Effect sizes were
quantified using Cramér’s V, with values of 0.1, 0.3,
and 0.5 corresponding to small, medium, and large
effects respectively [Cohen, 1988, Cramer, 1946].
All statistical analyses were conducted in Python
3.11 using scipy.stats.

5 Results

5.1 Topic Model Selection and Quality

Our hyperparameter exploration procedure yielded
a robust model that balanced structural density
with semantic interpretability. As illustrated in
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This heatmap visualizes the cosine similarity between the embeddings of the 14 identified topics. Darker regions

that the final topics represented distinct thematic concepts rather

than duplicative clusters and to aid in model selection by examining topic similarity across the best performing models. Rows

are labeled with different parts broken down by underscores

Figure 1, the grid search revealed an inverse re-
lationship between density-based clustering qual-
ity (DBCV) and topic coherence (NPMI) for our
data. While some configurations achieved higher
coherence, they often did so by collapsing dis-
tinct themes into overly broad categories. The se-
lected model (n_neighbors = 50, n_components
75, min_dist = 0.1) achieved a high DBCV score
of 0.581, indicating well-separated clusters, while
maintaining a coherence score of —0.018. This
trade-off allowed for the emergence of 14 nuanced
topics rather than fewer, more generalized ones.

Qualitative validation of these topics, assisted
by the similarity matrix in Figure 2, confirmed

as model_topic_representation.

that the model captured distinct semantic spaces.
For instance, while ” Academic Performance” and
” Advanced Learning Opportunities” share concep-
tual overlaps, the model successfully disentangled
them into separate topics—one focusing on stan-
dardized metrics and the other on curricular en-
richment—demonstrating the model’s higher gran-
ularity.

This more nuanced topic distribution, however
did come with a significant trade-off. In the best
ranked model, only 113 suggestions (3%) were listed
as outliers, however in our chosen model 45% of the
corpus was listed as an outlier. We selected this
model nonetheless because its retained clusters were



Label # Top Terms

K-8 schools 664 [lusd’, 'k8’, ’schools’, *families’, ’students’,
’k8 schools’, ’district’, 'model’, 'rooftop’,
’community’]

Teacher Turnover 317 ['teachers’, ’teacher’, ’turnover’, 'teacher
turnover’, ’staff’, 'resources’, ’teaching’,
’schools’, ’district’, 'need’]

Alternatives to Closures 149 ['close’, ’schools’, 'closing’, ’close schools’,
’dont close’, ’closed’, ’dont’, ’students’,
’children’, ’closing schools’]

Language Immersion 141 ['language’, 'immersion’, 'programs’,
’language immersion’, 'program’, ’bilingual’,
’immersion programs’, ’pathways’, ’english’,
’language programs’]

Transportation 141 [transportation’, ’bus’, ’access’,
‘neighborhood’, ’buses’, ’schools’, ’transit’,
’public transportation’, ’public’, ’families’]

PTA Inv. Funding 135 [’pta’, ’community’, 'parent’, ’involvement’,
’support’, ’fundraising’, ’engagement’,
parents’, 'participation’, 'family’]

Academic Perf. 132 [’excellence’, ’academic’, ’performance’,
’students’, ’academic performance’, 'test’,
’scores’, ’schools’, ’student’, ’important’]

Equity 111 [’equity’, ’students’, ’schools’, 'learning’,
’dont’, 'need’, ’equity equity’, 'important’,
*district’, equal’]

Diversity 108 [’diversity’, ’diverse’, ’racial’, ’students’,
’schools’, ’student’, ’student body’, ’citywide
schools’, ’body’, ’citywide’]

School Safety 104 ['discipline’, ’safety’, ’students’, ’safe’,
’bullying’, ’behavior’, ’environment’,
’student’, ’campus’, ’security’]

Mergers 85 [’schools’, 'merging’, 'merged’, 'merger’,
’consolidation’, 'merge’, 'mergers’, ’students’,
’think’, 'merging schools’]

Adv. Learning 84 [’learning’, ’students’, opportunities’,
’advanced’, 'math’, ’access’, ’support’, 'help’,
’help students’, ’programs’]

Small Class Size 70 ['small’, ’class’, ’students’, ’size’, ’sizes’,
’class size’, ’small schools’, ’smaller’,
’schools’, ’ratios’]

Neighborhood Sch. 62 ['neighborhood’, 'neighborhood schools’,
’schools’, 'neighborhoods’, 'quality’,
’families’, 'need neighborhood’, ’attend’,
’community’, ’schools available’]

Table 2: Resulting Topic Model Themes

substantially more coherent, interpretable, and an-
alytically actionable, making the higher outlier rate
an acceptable cost for clearer thematic structure.
The higher outlier rate reflected a stricter, more
meaningful separation between genuinely coherent
themes rather than a failure of the model to orga-
nize the data.

5.2 Thematic Landscape of Community
Input

The 14 identified topics (detailed in Table 2) reflect
a diverse array of community priorities. The most
frequent themes extended beyond simple academic
metrics to include "K-8 Schools,” ”School Safety,”
and ” Language Immersion Programs.” Notably, the
topic ” Alternatives to Closures” captured direct re-
sistance to the reorganization premise, with terms

like "don’t close,” "moratorium,” and ”stop” ap-
pearing frequently. This suggests that for many re-
spondents there was a rejection of the idea selecting
metrics for reorganization and instead a desire for
the district to prioritize other possible solutions.

Crucially, the range of topics illustrates that
community stakeholders evaluate school selection
through a lens much wider than the standard ad-
ministrative metrics of enrollment efficiency and
standardized test scores. While ”Academic Per-
formance” (n = 132) was a recognized concern, it
was heavily outweighed by systemic and human-
resource factors, most notably ” Teacher Turnover”
(n = 317), which appeared more than twice as
frequently. Additionally, the emergence of logis-
tical and social themes such as ”Transportation”
(n = 141), "PTA Funding” (n = 135), and "Eqg-
uity” (n = 111) underscores that families view
schools as complex community anchors rather than
mere facilities to be optimized for capacity. This
distribution signals that a decision-making frame-
work relying strictly on traditional performance
and enrollment data would likely overlook the qual-
itative stability and support structures - specifically
regarding staff retention and equitable access - that
the community prioritizes most.

5.3 Racial Differences in Priorities

The omnibus Chi-square test confirmed significant
racial disparities in how community members pri-
oritized these topics and the Cramer’s V analysis
revealed it to be a small to moderate effect size for
65 degrees of freedom (x? = 152.0825, p < 0.0001,
V = 0.1439). As shown in Figure 4, specific top-
ics drove this divergence more than others. The
”K-8 Schools” topic was the largest contributor to
the Chi-square statistic (x2,,;,., = 46.8), followed
by ”School Safety” (x2,,,;.:» = 20.7) and ” Language
Immersion Programs” (x5 = 13.8).

Figure 3 presents the distribution of closure top-
ics by respondent racial/ethnic group, with bar
lengths indicating within-group percentages and
color denoting standardized chi-square residuals
(red = over-represented; blue = under-represented;
|residual| > 2).

Across all racial groups, K-8 schools dominated
the discourse, accounting for the largest share of
responses in almost every group (=10-22%). This
topic is significantly over-represented among re-
spondents who declined to state race (22%) and
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Figure 3: Chi-Square Results

Note: Bars represent the percentage of responses within each racial group that reference a given topic. Bar colors indicate
standardized chi-square residuals from tests of independence: red denotes over-representation (residual > 2), blue denotes
under-representation (residual < —2), and gray denotes non-significant differences (|residual| < 2). Number of respondents,

n, are shown in panel headers.

proportionally high among Asian (17%), White
(15%), and multiracial respondents (16%), suggest-
ing broad salience of elementary and middle school
issues across groups.

Despite this and other similarities seen across
groups, several group-specific emphases emerge.
Asian respondents show a significant over-
representation of language immersion program
considerations (7%), distinguishing this group from
others where the topic remains marginal (~=3-4%).
Hispanic/Latino respondents display a significant
over-representation of school safety (6%), while
this topic is comparatively rare and sometimes
under-represented among White respondents (2%).
Respondents categorized as Underserved & Small
Sample show a significant over-representation of
teacher turnover (12%), indicating heightened
concern about staffing stability in these communi-
ties, which is particularly concerning as it is also
their most common topic discussed. Multiracial

respondents uniquely over-emphasize neighbor-
hood schools (4%), a topic minimally discussed
elsewhere.

Conversely, under-representation is limited but
notable: Hispanic/Latino respondents discuss K-8
schools at a significantly lower rate (10%) rela-
tive to expectations, and White respondents show
under-representation on school safety. Most re-
maining topics—such as equity, diversity, aca-
demic performance, transportation, mergers, and
advanced learning opportunities—cluster around
small percentages (=1-4%) and do not differ sig-
nificantly from expected distributions within most
groups.

Overall, we find substantial cross-group con-
vergence around a core set of issues, alongside
targeted divergences that highlight how partic-
ular racial/ethnic communities disproportionately
emphasize specific concerns with the reallocation
framework provided by LUSD. These patterned dif-
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Figure 4: Topics Contributions to Racial Differ-
ences

Note: Bars represent each topic’s contribution to the overall
chi-square statistic from the test of independence between
race/ethnicity and topic. Larger values indicate topics that
account for a greater share of the observed race—topic associ-
ation. Only topics with the largest contributions are shown.

ferences suggest that while many sentiments in the
discourse are broadly shared, certain topics are es-
pecially salient for specific groups, with implica-
tions for inclusive agenda-setting and stakeholder
engagement.

5.4 Model Performance

While the selected topic model achieved high se-
mantic coherence and interpretability, this granu-
larity came with a trade-off in coverage. As shown
in Figure 5, 61.2% of respondents (but 45% of sug-
gestions) had at least 1 of their suggestions labeled
as an outlier. This indicates that a majority of sug-
gestions contained idiosyncratic or unique phrasing
that did not cluster densely enough to form coher-
ent topics under the model’s strict parameters. To
ensure that this high outlier rate did not system-
atically silence specific community voices, we con-
ducted a Chi-square analysis of outlier assignment
by race.

The analysis revealed that White respondents
were the only group to show a statistically sig-
nificant over-representation in the outlier category
(65.0%, standardized residual = 2.14). This sug-
gests that while White respondents were active
participants in the survey, their suggestions were
significantly more likely to fall outside the core
thematic clusters (such as "K-8 Schools,” ”School
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Figure 5: Outlier Representation by Race

Note: The dashed line represents the global mean outlier
rate by respondents, in other words it shows that 61.2% of
respondents had at least 1 suggestion labeled as an outlier.
Bars represent the percentage of respondents classified as
outliers within each racial group. Red bars indicate statis-
tically significant over-representation (standardized residual
> 2). Gray bars indicate non-significant differences.

Safety,” and ” Teacher Turnover”) identified among
the broader community. This finding aligns with
prior literature suggesting that White parents in
gentrifying urban districts may focus on niche con-
cerns or leverage discourse that differs from the
collective priorities of marginalized groups [Posey-
Maddox, 2016, Clonan-Roy et al., 2023].

Descriptively, Hispanic/Latino respondents and
those in the Underserved and Small Sample group
exhibited the highest rates of outlier assignment
(71.0% and 69.1%, respectively). However, these
deviations did not reach statistical significance
(standardized residuals < |2|), likely due to the
smaller sample sizes of these groups relative to
the White population in the dataset. Conversely,
Asian respondents and those identifying as Two
or More Races had the lowest outlier rates (54.0%
and 53.0%, respectively), indicating that their sug-
gestions were more consistently captured by the
model’s identified themes.



6 Discussion

The decision to close or reorganize schools is often
framed by district leaders as a ”technocratic” neces-
sity driven by efficiency and enrollment. However,
our analysis of over 4,000 community suggestions
reveals that for the constituents of LUSD, the re-
organization process is deeply tied to specific cul-
tural, safety, and stability concerns that vary signif-
icantly by race. By leveraging neural topic model-
ing, we moved beyond surface-level keyword count-
ing to uncover the distinct ”languages of closure”
spoken by different segments of the community.

Our primary finding confirms that racial identity
strongly predicts the types of metrics community
members value. While there was a convergence of
interest around the ”K-8 Schools” model - suggest-
ing a district-wide preference for specific grade-span
configurations - the divergences challenge the no-
tion of a monolithic ”community voice.”

For Hispanic/Latino families, the significant
over-representation of ”School Safety” suggests
that physical and emotional security is a prereq-
uisite for any reorganization plan. This aligns with
literature indicating that marginalized communities
often view closures not just as a loss of a building,
but as a disruption to a safe harbor in the neighbor-
hood. Similarly, the focus on ”Teacher Turnover”
by the Underserved and Small Sample group high-
lights a concern with instability. For these com-
munities, which have historically borne the brunt
of district churn, the metric of success is not just
test scores, but the retention of trusted adults. In
contrast, Asian respondents’ focus on ”Language
Immersion” points to specific programmatic priori-
ties that risk being lost if schools are merged solely
based on building capacity.

Perhaps the most novel finding emerged from our
outlier analysis. White respondents were the only
group significantly over-represented in the outlier
category. This indicates that while White parents
are often the most vocal in urban districts, their
specific suggestions frequently fall outside the dense
thematic clusters shared by the broader community.
Drawing on Posey-Maddox [2016] and Clonan-Roy
et al. [2023], this may reflect a tendency for ad-
vantaged parents to advocate for niche interests or
individualized pedagogical preferences that diverge
from the collective ”survival” concerns - safety,
staffing, and neighborhood access - voiced by fam-
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ilies of color. This finding serves as a caution for
administrators: a volume of feedback does not al-
ways represent a consensus of priority.

6.1 Policy Implications

These findings have immediate implications for how
LUSD and similar urban districts solicit, analyze,
and act upon community feedback.

First, districts must operationalize equitable clo-
sure practices, as described by Hahnel and Mar-
chitello [2023] through scalable analysis. While re-
search consistently urges districts to actively en-
gage communities in determining closure metrics,
the sheer volume of qualitative feedback often ren-
ders this daunting. Faced with thousands of re-
sponses, administrators may resort to simple fre-
quency counts or cherry-picked quotes, effectively
reducing deep community input to shallow metrics.
This study demonstrates that modern NLP tech-
niques provide a viable pathway to overcome this
paralysis. By using tools like BERTopic to iden-
tify semantic patterns at scale, districts can move
beyond performative listening and rigorously incor-
porate the "raw” institutional mourning and resis-
tance of their constituents into the actual decision-
making [Ewing, 2018, Ewing and Green, 2022]. Ex-
amples of such metrics LUSD might have been able
to construct from these topics are available in Ap-
pendix Table A.1.

Second, engagement strategies must move be-
yond ”one-size-fits-all” listening. The variation in
priorities indicates that a standard town hall or
survey may not capture the nuances of specific
groups. If a district optimizes for the most fre-
quent topic overall (e.g., K-8 models), they may
inadvertently ignore the critical safety concerns of
Hispanic/Latino families or the staffing concerns
of Underserved and Small Sample groups because
those groups constitute a smaller portion of the to-
tal response volume.

Third, data analysis must be stratified. As shown
in this study, aggregate data can mask the distinct
”languages of closure” spoken by different commu-
nities. If LUSD had looked only at the top topics for
the whole district, ” Teacher Turnover” might have
appeared as a second-tier concern. Only by disag-
gregating by race did it emerge as the top priority
for the district’s most historically underserved pop-
ulations. Policymakers utilizing broader, more ro-
bust metrics for evaluating schools for closures and



mergers during reorganization processes must ex-
plicitly weigh these stratified priorities rather than
relying on a simple majority votes.

Finally, outliers should be analyzed. The
high rate of unique, non-clustered suggestions
from White respondents (65.0%) suggests that
districts should be wary of letting idiosyncratic,
highly specific demands drive systemic policy. Fo-
cused leadership requires distinguishing between
the broad, survival-level concerns of marginalized
groups—such as safety and stability—and the spe-
cific, often divergent preferences of a group with
historically higher political capital.

7 Conclusion

School closures are among the most fraught events
in education policy. This study demonstrates that
the community response to these events is racial-
ized. By applying NLP techniques to constituent
feedback, we provided a method for districts to ”lis-
ten” at scale without losing the signal of marginal-
ized groups in the noise of the data. As LUSD
moves forward with reorganization, utilizing these
insights to create metrics that value safety, stabil-
ity, and programmatic access—rather than just ef-
ficiency—will be essential to building trust and en-
suring an equitable outcome.

7.1 Limitations

Our findings must be interpreted within the context
of several methodological and sampling constraints.

First, the data represents a convenience sample
gathered through open-access surveys. While we re-
moved duplicate IP addresses to mitigate “ballot-
stuffing”, the demographic breakdown reveals an
over-representation of White respondents relative
to other groups, necessitating the aggregation of
smaller racial groups (e.g., Native American, Pa-
cific Islander) into a single ” Underserved and Small
Sample” category. This aggregation, while statis-
tically necessary, risks masking distinct priorities
within these unique communities.

Second, our reliance on automated translation
tools (Google’s Compact Language Detector) for
the 11% of non-English responses introduces po-
tential for nuance loss. While necessary for scale
and the authors’ ability to interrogate results, au-
tomated translation may fail to capture the spe-
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cific idioms or emotional weight of terms used by
non-native English speakers regarding their local
schools. While we believe this to be somewhat less
of a concern given the short nature of the text, we
also acknowledge that Future work can and should
examine the ability of multilingual neural embed-
ding models that BERTopic could leverage, which
remains an area for further research, to assist here
in combining modern methodologies with district
needs.

Finally, the strict density parameters of our
BERTopic model resulted in a high outlier rate
of 45% of suggestions. While this ensured that
the 14 identified topics were semantically coher-
ent and interpretable, it also meant that a major-
ity of unique or idiosyncratic suggestions were ex-
cluded from the thematic map. Although our out-
lier analysis suggests this exclusion did not system-
atically bias against marginalized groups, it indi-
cates that this topic modeling approach might only
be able prioritize ” consensus” narratives over niche
or highly specific community concerns.
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Appendix
A Additional Tables and Figures

This appendix provides supplementary visualizations detailing the foundational characteristics of the survey
data utilized in this study. Figure A.1 breaks down the absolute counts of unique respondents by their
self-identified racial and ethnic categories, offering transparency into the sample’s composition prior to the
necessary statistical aggregations employed in our primary analyses. Additionally, Figure A.2 examines
the distribution of word counts across the submitted open-ended suggestions. By visualizing response
lengths both in aggregate and disaggregated by racial group, this figure demonstrates that textual verbosity
remained largely consistent across demographics, mitigating concerns that response length systematically
skewed the subsequent topic modeling outputs.

Number of Unique Respondents by Race
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Figure A.1: Respondent Counts by Race

Distribution of Unique Survey Respondents by Racial and Ethnic Group. This bar chart illustrates the absolute
frequencies of the unique respondents categorized by their self-identified race or ethnicity. To ensure statistical validity in the
primary chi-square analyses, demographic groups with limited sample sizes—specifically African American, Filipino, Pacific
Islander, and American Indian or Alaskan Native—were subsequently aggregated into an ”Underserved and Small Sample”
category.
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Overall Distribution of Response Length Distribution of Response Length by Race
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Figure A.2: Response Length Distributions

Distribution of Open-Ended Response Lengths. The left panel displays the overall distribution of word counts for the
4,159 analyzed suggestions, highlighting a right-skewed distribution with a mean of 31.7 words and a median of 19.0 words.
The right panel presents density plots of response lengths disaggregated by racial group, demonstrating that the distributions
of suggestion verbosity are largely uniform across all demographic categories, thereby limiting the influence of response length
on topic assignment.
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Table A.1: Example Metrics

Topic

| Example Metrics (school-level)

K-8 Schools

Teacher Turnover

Alternatives to closures

Language Immersion

Transportation

PTA involvement/funding

Academic performance

Equity

Diversity

School safety

Mergers

Advanced learning

Small class size

Neighborhood schools

Grade-span stability: Whether school is a K-8.

Feeder disruption index: number of feeder changes closure would
cause.

Annual teacher turnover rate: percent leaving per year.

3-year stability index: percent of staff with 34 years at school.
Feasibility of alternatives score: number of viable options (co-
location, boundary shifts, program moves) assessed and rated before
closure.

Program uniqueness index: number of comparable immersion seats
within X miles.

Continuity risk: percent of immersion students who’d lose pathway.
Average student commute time change: minutes added if reas-
signed.

Access burden index: percent of students losing walkable access (j1
mile).

Community capacity index: PTA participation rate.
Fundraising equity index: per-pupil PTA funds vs district median.
Growth-focused metric: median student growth percentile.
Support need index: percent students below proficiency with trend
over 3—-5 years.

Displacement equity index: which racial/SES groups are dispro-
portionately affected (CA law).

Service equity index: impact on special populations (SPED, EL,
homeless).

Enrollment diversity index: e.g., Simpson or Theil index.
Segregation impact score: change in racial/SES balance at receiving
schools.

Safety climate index: survey-based safety scores.
Incident-adjusted metric: incidents per 100 students, trend over 3
years.

Merger viability score: program compatibility, building capacity fit,
projected class sizes.

Disruption index: number of students changing school and program.
Access to advanced opportunities: percent of students with access
to advanced/accelerated courses.

Program loss risk: number of unique advanced offerings at risk.
Student—teacher ratio: by grade band.

Class size equity index: comparison to district averages, especially
for high-need students.

Neighborhood anchor index: percent of students living within 1
mile.

Community reliance score: number of community orgs using the
building, evening/weekend use hours.

Note: This table describes an example multi-criteria framework our partner district could have used to assess school-level
options based on the results of our topic model, shifting from a technocratic lens to an explicitly equitable one. The
framework treats strong performance on safety, stability, community anchoring, and program uniqueness as protective signals
against closure, even when enrollment is low. Metrics are organized into the thematic domains identified by our topic model
and are computed where possible by racial/ethnic subgroup to detect disproportionate impacts.
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