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Original Research Overview

Research Site
Observatory of Public Education in Puerto Rico, CEMGAP 
University of Puerto Rico, Río Piedras

Timeline

January – Sept. 2023

Purpose

• Our research focuses on the link between school 
interruptions due to consecutive adverse events 
and academic outcomes, with a special interest in 
identifying the challenges of vulnerable students 
from low-income families or with disabilities. 

• Current research focus on contributing to reduce 
school services interruption
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Continuation Research Overview
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Our previous findings indicated that schools' limited 
preparedness led to improvisation and the extended 
interruption of essential school services after each disaster. 

This pilot study evaluates the feasibility and potential benefit of 
merging information on schools, student socioeconomic status, 
and neighborhood characteristics with geographical hazard 
data into an effective risk planning and management tool for 
public schools in Puerto Rico. 

The pilot project included 4 schools, three rural and one urban.



Methods
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Meetings to discuss results (Pending)
with school principals with Puerto Rico Department of Education Staff

Data presentations
Dashboard maps Summary Tables

Data Analysis

Geolocation of student addresses Identification of risk layer maps Hot spot socioeconomic 
vulnerability analysis

Qualitative Component
Interviews with School principals Questionnaire



Preliminary Findings

Research question 1:
How accurately are students’ 
residential addresses registered 
in the Department of 
Education’s Student 
Information System? Do they 
allow for an accurate 
geographical location of their 
neighborhood of residence at 
the census block group or 
census tract level? 
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The file with the student addresses did not have a standard 
format, and many addresses were incomplete. Out of a sample 
of 136 addresses, only 20% could be geolocated through an 
automatic process.

We proceeded to manually geolocate or approximate the 
geolocation of each student's address using Google Maps.

Our approximations help schools to obtain a good sense of 
where their students live and conduct risk assessments. Using 
ArcGIS, the longitude and latitude associated with each student 
address can be related to the corresponding census area, in our 
case, the census block groups.

However, the lack of adequate address data for automatic 
geolocation represents a significant limitation regarding 
possible widespread implementation across schools island-
wide.



Preliminary Findings

Research question 2:
How feasible is it to determine the 
probability of flooding, landslide, and 
socioeconomic vulnerability for students 
in a particular school using the 
neighborhood of residence, geographical 
hazard data available in Puerto Rico, and 
data from the Puerto Rico Community 
Survey?
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An ArcGIS  dashboard was created for each school. They

include:

• Nine (9) Hazard layers related to earthquakes, flooding, 
landslides, and drought risks. 

• One (1) anthropogenic risk layer related to crime rate.

• Eight (8) layers corresponding to socioeconomic 
vulnerabilities hotspot analysis: Extreme Poverty, Female-
Headed Households with Children, Children in 
Grandparents' Households, Low Education, Low 
Employment, Lack of Vehicle, and Lack of Computer or 
Internet.

Summary Tables compare risks and vulnerabilities across 
schools.



Preliminary Findings
Research question 2: Differences across schools are highlighted
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Low 
Landslide 
Risk Area 

Moderate 
Landslide 
Risk Area 

High 
Landslide 
Risk Area 

School 1 
(Rural) 63.3 32.8 3.9
School 2 
(Rural) 52.7 44.1 3.2
School 3 
(Rural) 85.2 14.1 0.7
School 4 
(Urban) 99.1 0.9 0.0

Schools Flood Zone A Flood Zone AE Flood Zone AO

School 1 (Rural) 0 0 0

School 2 (Rural) 0 0 0

School 3 (Rural) 1 2 0

School 4 (Urban) 0 25 0

Percentage of Students in Landslide Risk Area
Number of Students By Flood Zone 



Preliminary Findings
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Research question 2: Differences across schools are highlighted

School 1(Rural)
N=102

School 2 (Rural)
N=242

School 3 (Rural)
N=155

School 4 (Urban)
N-95

Vulnerability 
Factor

Average 
value among 
students

% Student 
Living in 
Hotspot Zones

Average Value 
Among 
Students 

% Student 
Living in 
Hotspot Zones

Average Value 
Among 
Students 

% Student 
Living in 
Hotspot Zones

Average Value 
Among 
Students 

% Student 
Living in 
Hotspot Zones

Extreme Poverty
27 0 19 0 21 0.7 30 46

Female-Headed 
Households with 
Children 27 2 18 1 24 4.5 25 77
Children in 
Grandparents' 
Households 4 0 19 3 23 0.7 13 0
Low Education 26 96 28 18 21 8.4 21 0
Low Employment

68 61 62 2 58 7.1 58 1
Without Vehicle

9 1 13 1 9 1.3 27 0
No computer or 
Internet 34 12 30 1 20 1.9 38 80



Preliminary Findings

Research Question 3:
How can student socioeconomic data, 
neighborhood data, school resilience, 
and hazard risk data be presented to 
school leaders and the Department of 
Education in a way that could be useful 
to improve school emergency plans? 
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Escuelas activas 2023 del Departamento de Educación de 
Puerto Rico
https://arcg.is/19OmDT

Escuela Gerardo Selles Sola Cayey
https://arcg.is/KeW840

Escuela Rafael Cordero San Juan
https://arcg.is/1KeGnL0

Escuela Pedro Bosch Juncos
https://arcg.is/qj9Oy0

Escuela George Washington de Lares
https://arcg.is/5mrrv

https://arcg.is/19OmDT
https://arcg.is/KeW840
https://nam02.safelinks.protection.outlook.com/?url=https%3A%2F%2Farcg.is%2F1KeGnL0&data=05%7C01%7Ceileen.segarra%40upr.edu%7C6ef9e1095a17445501ac08db6e14b310%7C0dfa5dc0036f461599e494af822f2b84%7C0%7C0%7C638224807395794775%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000%7C%7C%7C&sdata=FULOuEaqIr6OeAHJ2c8eXJqTbuY1zN3MWntpF7miNbk%3D&reserved=0
https://nam02.safelinks.protection.outlook.com/?url=https%3A%2F%2Farcg.is%2Fqj9Oy0&data=05%7C01%7Ceileen.segarra%40upr.edu%7C6ef9e1095a17445501ac08db6e14b310%7C0dfa5dc0036f461599e494af822f2b84%7C0%7C0%7C638224807395794775%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000%7C%7C%7C&sdata=ZcfEXDCVU1YqwTO3vbWPt6YS7NElb5TVsW502W8umdc%3D&reserved=0
https://nam02.safelinks.protection.outlook.com/?url=https%3A%2F%2Farcg.is%2F5mrrv&data=05%7C01%7Ceileen.segarra%40upr.edu%7C6ef9e1095a17445501ac08db6e14b310%7C0dfa5dc0036f461599e494af822f2b84%7C0%7C0%7C638224807395794775%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000%7C%7C%7C&sdata=JYzfABRNl6eDfx17Wqk%2Bcvb6%2FgjgHcAbzHn5%2FtcZLNE%3D&reserved=0


Schools can develop actions and 
disseminate knowledge that meets specific 
school community needs. 

A school emergency plan tailored to the 
school’s community can focus on attending 
to the more pressing needs.  

Improving administrative data is an 
important step in order to be able to take 
advantage of innovations in data analysis 
and visualization tools for emergency 
planning.

Public Health 
Implications
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Schools can develop actions and disseminate 
knowledge that meets specific school 
community needs. 

A well-informed and organized school 
community can be engaged in preparation 
and mitigation efforts to attend to the 
community’s needs when confronting an 
emergency threat. 

Public Health 
Implication
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This Photo by Unknown Author is licensed under CC BY-NC-ND

https://www.dpti.sa.gov.au/communityprograms
https://creativecommons.org/licenses/by-nc-nd/3.0/


A school emergency plan tailored to the 
school’s community can focus on attending 
to the more pressing needs.  

Examples of these can be helping assure 
access to food or water, coordinating access 
to medical services with other agencies or 
groups, preparation and mitigation training 
for students and families, among others.

Public Health 
Implication
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Improving administrative data is an 
important step in order to be able to take 
advantage of innovations in data analysis 
and visualization tools for emergency 
planning.

Public Health 
Implication
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