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ABSTRACT: The COVID-19 pandemic calls for urgent responses from school districts to
allocate resources, develop instructional plans, and retain communication with students and
parents. A channel to understand district responses is to examine how school districts
communicate via public channels during the pandemic. Yet, understanding the nature of
districts’” communication when the pandemic was unfolding presents challenges, particularly
when the analysis happens at scale. In this paper, we report the results of our use of public
data mining, combined with text analysis techniques, to understand how United States
school districts communicated about COVID-19. To do so, we compared district Facebook
posts from 2019 to 2020 through topic modeling using 50,000 posts, randomly sampled from
a corpus of 3,337,147 posts. We also determined how the topics we interpreted differed on
the basis of a key school district factor, mean socioeconomic level. This work has implications
for understanding K-12 educational institutions’ communication about and during COVID-19
and the role of public data and learning analytics research methods for understanding these.
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1 BACKGROUND

For communities across the world, the shutdown of schools due to the COVID-19 pandemic
disrupted both students’ learning and the tenor of daily life for students and their parents and
caretakers. In this context, there were differences in how districts communicated with parents,
students, and the wider community about their ongoing responses to COVID-19. Exploring this
variation through digital—and public—data sources can provide an in-vivo lens (Salganik, 2019) into
districts’” communication as well as the myriad of ways the pandemic is impacting education.

To explore districts’ responses, we took a public data mining (Kimmons & Veletsianos, 2018)
approach, one that uses public data for research. Given the locally-controlled nature of education in
the United States (U.S.), social media may be a channel through which districts communicate about
many topics, from those related to enabling students to participate in schooling (e.g., posts about
materials and devices) to celebrating students and others in the community. In this way, we employ
an approach that is related to the use of macro (social media) data sources but it is different in that
we focus not on one or a handful of institutions, but all that was accessible to us, and in how we use
data from posts over many time points—akin to data collected in learning analytics systems (Fischer
et al., 2020). Our research questions, then, are: How did U.S. school districts’ communication via
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social media change in response to the COVID-19 pandemic? And, to understand variation in their
communication, how did this differ based upon an indicator of their mean socioeconomic level?

2 METHOD

Our data collection process, including the use of the CrowdTangle platform (CrowdTangle Team,
2020), which provides researchers access to Facebook data, is summarized in Figure 1.

Access to

U.S. school Identification Facebook posts Sample of
district website of a Facebook via posts for NLP
from the NCES page (N, = CrowdTangle analysis (1,
(NVppges = 8:193) 7,631) Ny = = 50,000)

3,377,147)

Figure 1: Data collection process used to identify posts from U.S.-based K-12 school districts

We then sampled 50,000 posts, due to the computational challenge of conducting NLP analyses on
the entire corpus. The topic models, which were fit using the stm R package (Roberts et al., 2019),
allowed topic prevalence to vary by year (2019 or 2020) and a measure of socioeconomic status (i.e.,
whether the percentage of students participating in a free or reduced-price lunch program, FRLP, is
smaller than the sample’s average). To determine the number of topics K, we ran a series of models
with K ranging from 10 to 40 and examined several model fit diagnostics, which suggested K = 20
indicate high predictive power and high semantic coherence (i.e., high-frequency words from a topic
are likely to co-occur). The topic names (left panel, Figure 2) were determined by examining the top
15 high-frequency words and representative posts from each topic, followed by discussions between
the authors.

3 FINDINGS

When ranked by frequency, topics about school spirit, help-giving, sports, registration, scheduling,
and materials/device were those with the highest average prevalence in the corpus (see Figure 2).

School spirit ° day, week, thank, today, great
Help-giving ° help, famili, make, can, time
Sports Py game, night, team, girl, tonight
Registration, back-to-school ® pl_eas, new, year, see, che_ck
Schedule Py will, monday, tomorrow, friday, schedule
Material/device PY packet, remot, phone, school, email
School list PY school, high, elementari, middl, student
Program/College readiness PY student, learn, program, opportun, science
Reading Py grade, mrs, read, student, book ) )
Academic recognition P congratul, award, scholarship, winner, univers
Arts appreciation PY st_udent, teacher, art, memk_)er, communiti
Summer event PN will, event, summer, free, sign )
Competition/Symphony PY place, team, state, perfo_rm, music
Senior graduation ® senior, class, graduat, video, live
School board Py meet, board, district, corr_lmun_iti. _public
Job opportunities ° year, educ, teacher, applic, princip
COVID-19 measures ® health, depart, covid-, staff, safe
Meal P food, lunch, donat, breakfast, meal
Tournaments —_— e may, allpril, sprinzi;, fiel?,é(ac}: il
Spanish ° para, los, escuela, estudiant, familia

0.00 0.02 0.04 0.06 0.08

Figure 2: Topic Prevalence, Ranked by Highest-Lowest Proportion, and 5 High-Frequency Words

The topic models also allowed us to examine whether topic prevalence varied by covariates. Results
suggest that in 2020, topics about registration/back-to-school, COVID-19, material/device, help
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giving, and senior graduation were more prevalent (Figure 3). For example, on average, the
proportion of topics about material/device pick-up was .06 higher in 2020 than that in 2019.
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Figure 3: Difference in Topic Prevalence between 2019 and 2020.

Findings from the analysis of differences based upon FRLP suggest that overall, posts from school
districts with a lower average socioeconomic level featured higher topic prevalence regarding meals,
job posting, and materials/device pickup compared to those with greater socioeconomic resources.

4 DISCUSSION

This work demonstrates how a new data source—social media posts by institutions—can be
informative about topics related to teaching and learning at scale. A key methodological feature that
enabled this work was the identification of social media links on districts’ websites. Indeed, we
found that a surprisingly high proportion of districts may be using social media, but this data source
has been examined very little in learning analytics research and educational research. Moreover,
access to Facebook invites new learning analytics-driven questions (and ethical considerations,
especially when posts by individual teachers or students are the focus of study, as they were in the
present study), including those about variation in curricula and supports for students.
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