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Preface 

On September 19 and 20, 2017, Hurricane Maria severely damaged Puerto Rico. Coming 
just two weeks after Hurricane Irma, the storm extensively damaged local infrastructure and 
interrupted the provision of essential services to the people of Puerto Rico. In the aftermath, 
the President signed a major disaster declaration for Hurricane Maria on September 20, 2017 
(DR-4339) under the Robert T. Stafford Disaster Relief and Emergency Assistance Act 
(Department of Homeland Security, 2016).1 As attention turned from response to long-term 
recovery, Congress enacted a supplemental appropriation bill authorizing funding for rebuilding 
efforts. The act required the Governor of Puerto Rico, in coordination with the Federal 
Emergency Management Agency (FEMA), the Department of Treasury, Department of Energy, 
and other federal agencies having responsibility under the National Disaster Recovery 
Framework (NDRF) to submit within 180 days of enactment of the legislation a report to 
Congress that describes Puerto Rico’s 12- and 24-month economic and disaster recovery plan.  

The plan was developed in coordination with the Federal Oversight and Management Board 
(FOMB) established under the Puerto Rico Oversight, Management, and Economic Stability Act, 
the federal interagency, and key partners from private and nongovernmental entities, using an 
agile process to identify recovery solutions. Under contract with FEMA, the Homeland Security 
Operational Analysis Center (HSOAC) provided substantial support in developing the plan by 
soliciting and integrating inputs from a wide variety of stakeholders and contributing analysis 
where needed; the center supported drafting the plan as well. The plan included an overview of 
damage and needs, courses of action to meet those needs, costs of the courses of action, and 
potential funding mechanisms for those costs.  

The planning effort was organized into a range of sectors (as defined in the NDRF). The 
purpose of this report is to describe and document work done for the Education sector, including 
material that was not included in the formal recovery plan due to limitations in the length of that 
document. While the NDRF includes education in the Health and Social Services sector, in 
April FEMA determined that, given the scope and centrality of the sector’s future development, 
education would be treated as a separate sector. This report summarizes key findings from a 
damage and needs assessment and courses of action (COAs) designed to address Education 
sector needs. 

The report may be of interest to individuals and organizations working on the implementation 
of the recovery plan or other aspects of the island’s recovery. It may also be of interest to those 
working on recovery in other regions affected by the 2017 hurricanes or others like it and those 
interested in broader recovery issues.  

This research was sponsored by FEMA and conducted within the Strategy, Policy, and 
Operations Program of the HSOAC federally funded research and development center (FFRDC). 
More information about HSOAC’s contribution to planning for recovery in Puerto Rico, along 
with links to other reports being published as part of this series, can be found at  
www.rand.org/hsoac/puerto-rico-recovery. 

 
1 U.S. Code, Title 42, Chapter 68, Stafford Disaster Relief and Emergency Assistance Act, November 23, 1988. 

http://www.rand.org/hsoac/puerto-rico-recovery


  iv 

About the Homeland Security Operational Analysis Center 
The Homeland Security Act of 2002 (Section 305 of Public Law 107-296, as codified at 

6 U.S.C. § 185), authorizes the Secretary of Homeland Security, acting through the Under 
Secretary for Science and Technology, to establish one or more FFRDCs to provide independent 
analysis of homeland security issues. RAND Corporation operates the HSOAC as an FFRDC for 
the Department of Homeland Security (DHS) under contract HSHQDC-16-D-00007.  

The HSOAC FFRDC provides the government with independent and objective analyses 
and advice in core areas important to the department in support of policy development, 
decisionmaking, alternative approaches, and new ideas on issues of significance. The HSOAC 
FFRDC also works with and supports other federal, state, local, tribal, and public- and private-
sector organizations that make up the homeland security enterprise. The HSOAC FFRDC’s 
research is undertaken by mutual consent with DHS and is organized as a set of discrete tasks. 
This report presents the Project Management Plan HSOAC will use to undertake Task Order 
70FBR218F00000032, “Puerto Rico Economic & Disaster Recovery Plan: Integration and 
Analytic Support.”  

The results presented in this report do not necessarily reflect official DHS opinion or policy. 
For more information on HSOAC, see www.rand.org/hsoac. For more information on this 

publication, visit www.rand.org/t/RR2858. 
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Summary 

In September 2017, Puerto Rico was struck by two major hurricanes in quick succession. The 
first of these, Hurricane Irma—a category 5 storm—skirted the northeastern coast of Puerto Rico 
on September 7, 2017, leading to widespread power outages and water service interruptions for 
several days. Less than two weeks later, on September 20, Hurricane Maria made landfall on 
Puerto Rico as a category 4 hurricane, moving directly across the main island, only 25 miles 
from San Juan, the area of Puerto Rico with the highest population density. The effects of the 
hurricanes were widespread and catastrophic, including the failure of Puerto Rico’s entire energy 
grid; cascading failures of the systems of transportation, communications, water supply, and 
wastewater treatment; and damage to other sectors, including health care, social services, and 
education.  

In response to the damage inflicted on Puerto Rico by Hurricanes Irma and Maria, Congress 
passed the Bipartisan Budget Act of 2018 on February 9, 2018 (U.S. Government Publishing 
Office, 2018), which required Puerto Rico’s Governor, the Honorable Ricardo Antonio Rosselló 
Nevares, in coordination with the Federal Emergency Management Agency (FEMA), the 
Department of Treasury, Department of Energy, and other federal agencies, to submit a report to 
Congress that describes Puerto Rico’s 12- and 24-month economic and disaster recovery plan 
within 180 days of enactment of the legislation. That plan, Transformation and Innovation in the 
Wake of Devastation: An Economic and Disaster Recovery Plan for Puerto Rico, was submitted 
to Congress on August 8, 2018. 

Michael Byrne, the federal coordinating officer responsible for overseeing FEMA’s response 
and recovery efforts in Puerto Rico, asked the Homeland Security Operational Analysis Center 
(HSOAC), a federally funded research and development center (FFRDC) operated by RAND 
Corporation, to assist with writing the congressionally mandated long-term recovery plan for 
Puerto Rico. To establish an evidence-based foundation for the recovery plan, HSOAC was also 
asked to conduct an assessment describing the damage from the hurricanes and remaining needs 
across Puerto Rico.2 

This report focuses on the damage and needs assessment and courses of action (COAs) 
developed for Puerto Rico’s education sector, which includes pre-K–12 schools, the University 
of Puerto Rico (UPR) and private university systems, and Puerto Rico’s public and private 
postsecondary vocational or technical institutions. Given that many of Puerto Rico’s current 
problems have roots that long predate the 2017 hurricanes, Governor Rosselló recognized that 
Puerto Rico’s recovery presented an opportunity to implement the social, governmental, fiscal, 
and economic reforms that will lead to a twenty-first-century Puerto Rico. For the education 
sector, this meant that recovery planning was envisioned as an opportunity to “transform the 
education system to produce competitive graduates with the knowledge and skills needed to 
adapt to changes in the economy, the environment, and technology,” as described in the recovery 
plan.  

This damage and needs assessment and related actions for the education sector were developed 
to support Puerto Rico’s recovery. The assessment and COAs draw on data sources where 

2 More information about HSOAC’s contribution to planning for recovery in Puerto Rico, along with links to other 
reports being published as part of this series, can be found at www.rand.org/hsoac/puerto-rico-recovery. 
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available, as well as stakeholder interviews and round tables, literature reviews, and media 
reporting. Throughout the process, our team engaged with sector stakeholders and subject-matter 
experts, including senior staff at the Puerto Rico Department of Education (PRDE), researchers 
at UPR and the Universidad Interamericana de Puerto Rico, local nonprofits in the education 
sector, education researchers with expertise in early-childhood, K–12, and postsecondary 
education, and school district leaders with experience in disaster recovery and district reform. 

Key Challenges Facing the Education Sector Before the Hurricanes 
Prior to the 2017 hurricanes, Puerto Rico’s education sector faced a range of long-term, 

chronic challenges and critical stressors affecting the island and its population as a whole, as well 
as some issues specific to the education sector. Puerto Rico’s economy had been generally 
declining since 2006. Many factors likely contributed to this decline, including the expiration of 
pharmaceutical patents, the outsourcing of some pharmaceutical products from Puerto Rico to 
India and China, and, to a limited extent, the 1996 repeal by Congress of a tax credit for 
U.S. corporations that generated income in Puerto Rico (MacEwan, 2016). Puerto Rico also 
was negatively affected by the Great Recession of 2008. The economy has remained in near-
continuous recession for the past decade, with low labor force participation (just under 
40 percent in August 2017) (U.S. Bureau of Labor Statistics, 2018a) and high unemployment 
relative to the rest of the United States (U.S. Bureau of Labor Statistics, 2018b). Given the lack 
of economic opportunities, an increasing number of young people and working-age adults 
migrated away from Puerto Rico, with the resulting population downturn exacerbated by a 
declining birth rate (U.S. Census Bureau—American Fact Finder, 2016). This migration away 
from the island, in turn, further decreased Puerto Rico’s workforce and, consequently, its 
tax base.  

With many working-age adults leaving Puerto Rico, an increasing share of the remaining 
population has been affected by poverty or other challenges. Some groups, including children, 
have been disproportionately affected by poverty. More than 80 percent of the 2016–2017 
student population qualified for free or reduced-price lunch (Puerto Rico Department of 
Education, 2018). Rural residents have been especially hard hit by Puerto Rico’s economic 
decline (Morelock and Barreto, 2003; Skibell, 2018).  

The government of Puerto Rico has been hampered in its ability to address the island’s 
economic and sociodemographic challenges due to a lack of fiscal transparency and 
accountability to stakeholders (Marazzi, 2018). The administration of Governor Rosselló has 
made “restoring transparency and confidence in Puerto Rico” a key goal (Government of 
Puerto Rico, 2018a), and transparency is a guiding principle of the recovery plan (Government 
of Puerto Rico, 2018b).  

The demographic, economic, and governance challenges faced by Puerto Rico have also 
created or exacerbated challenges that are specific to the education sector:  

Declining enrollment. After reaching a peak of 712,880 K–12 students in 1980, enrollment 
in public schools has been declining for several decades and dropped by nearly one-third since 
2010 alone (Robles, 2017). Similarly, private school enrollment—which comprises about 
25 percent of the total K–12 student population in Puerto Rico—declined from 153,817 students 
in 2012 to 144,034 in 2014 (Disdier Flores and Jara Castro, 2017). Declining student enrollment 
has decreased teacher-student ratios, which has contributed to the financial strains faced by 
PRDE (The Boston Consulting Group, 2014). 
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High concentration of economically disadvantaged students and students with 
disabilities. Puerto Rican K–12 public schools serve a relatively high concentration of 
economically disadvantaged students and students with disabilities. Higher-income families 
often leave public schools for the growing private school sector, further lowering the average 
income among public school students. As of 2000, the poverty rate among public school students 
was 67 percent, compared to 23 percent among private school students (Ladd and Rivera-Batiz, 
2006). 

Lagging K–12 student performance. Puerto Rico’s K–12 public school system has also 
faced long-standing concerns about student performance. Puerto Rican students’ performance on 
standardized tests has remained substantially lower than U.S. averages. For example, in Puerto 
Rico, fewer than 1 percent of public school students scored at or above a “proficient” score on 
the 2017 National Assessment of Educational Progress math assessments for fourth and eighth 
graders (The Nation’s Report Card, 2017a). In comparison, in the U.S. states, the percentage of 
fourth-grade students performing at or above the proficient level in 2017 ranged from 32 to 
51 percent, and the percentage of eighth-grade students performing at or above the proficient 
level ranged from 19 to 50 percent (The Nation’s Report Card, 2017b). Puerto Rican students’ 
graduation rates also lag behind most of their counterparts in the states. 

Financial and administrative challenges. The Puerto Rico education system is also facing 
financial strains due to several factors, including the decline in student enrollment. A related 
challenge concerns the long history of centralized administration in Puerto Rico’s public  
K–12 school system. PRDE manages all public K–12 schools in Puerto Rico and oversees their 
performance and curricula. The department’s centralized structure has limited the involvement of 
parents, teachers, and communities in running local schools and has led to questions about 
whether the proportion of educational expenditures devoted to administration were too high 
compared to those for instructional staff, materials, and support. While reform efforts in the 
1990s attempted to decentralize PRDE by creating a structure of geographically based 
subdivisions in the department and promoting greater involvement of local stakeholders in the 
operation of schools, PRDE has remained the sole decisionmaking authority. However, new 
reform efforts to address some of PRDE’s financial and administrative challenges began months 
prior to the 2017 storms and were approved a couple months after the storm.3 

At the postsecondary level, prestorm challenges include high public spending per student. 
One analysis estimated spending per student by public universities in Puerto Rico at 134 percent 
of per capita gross national product in 2001–2002, which was triple that of the United States 
(41 percent), as well as Latin American and Caribbean countries (45 percent) (Ladd and Rivera-
Batiz, 2006).  

The Hurricanes’ Effects on Education  
While damage caused by the storms added to the challenges faced by the schools, in many 

respects, the hurricanes emphasized and worsened existing problems, including decreasing 
enrollments, inefficient school operations, and concerns about student learning and performance.  

 
3 We provide details about these new reform efforts on pp. 3 and 10. 
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Infrastructure Damage 
The hurricanes brought many school facilities into service as disaster relief centers, while 

others incurred infrastructure damage and were closed, sometimes for extended periods of time. 
All 1,113 K–12 public schools in Puerto Rico were closed in the aftermath of the storm, and as 
many as 70 schools were closed permanently due to structural damage to the buildings 
(Government of Puerto Rico, 2017).4 As of February 2018, roughly 20 percent of Head Start 
facilities were closed; more specific and more recent data are not available (McIntyre, 2018). 

Many schools reported the presence of water damage, mold in classrooms, and pests after the 
hurricanes. In addition to damage to early-childhood and K–12 facilities, many UPR buildings 
were damaged during the hurricanes, including two that were destroyed and over 50 that suffered 
major damage. Medical school laboratories and research facilities were also severely damaged. 
Repairs to address structural damage at UPR sites are estimated to cost a total of $132 million 
(UPR, 2018). 

Migration of Students and School Staff 
Declining enrollments were accelerated by the storms, with most municipalities reporting 

that enrollment in public schools decreased as a result of the hurricanes. The migration of 
individuals both within Puerto Rico and to the contiguous United States (CONUS) after the 
hurricanes decreased student enrollment across Puerto Rico. As of December 2017, PRDE 
estimates that about 331,000 students were enrolled in schools after the hurricane, compared to 
345,000 before the storm (Ujifusa, 2017). A 2017 report by the Center for Puerto Rican Studies 
at Hunter College predicts further declines in student enrollment throughout 2018 and into 2019 
(Meléndez and Hinojosa, 2017). At the postsecondary level, many university students across the 
island chose to study in the CONUS for a semester or a year (Bartfai, 2018; Beeler, 2017). 

Effects on School Operations 
Across Puerto Rico, K–12 schools were closed for a total of 33 to 70 days after the 

hurricanes (FEMA, 2018). The length of school closures varied by region, with schools in 
municipalities with greater damage experiencing the longest closures. Soon after the storms, 
some school buildings were utilized as shelters or disaster relief “service centers” and continued 
to serve in this capacity once students returned to school (Balingit and Hernández, 2017). In 
some cases, this continued use delayed schools’ ability to reopen and limited the services that 
were provided to students. The lack of electricity, reliance on gas generators, and lack of potable 
water forced some reopened schools to remain on limited schedules. Schools also faced 
substantial transportation issues. For example, due to the debris in the roads and the existing 
terrain, a school might have to use smaller school buses, resulting in an increased number of trips 
to and from the school. With many homes and schools sustaining extensive damage, school 
supplies, including textbooks, were destroyed. The hurricanes also affected Puerto Rico’s 
education labor force. As of March 8, 2018, the Department of Education estimates that between 
64 and 88 percent of teachers and 67 to 87 percent of principals had reported back to work. 

University campuses were closed from 35 to 47 days (Tam, 2018; Korn, 2017); when classes 
resumed, electricity and internet reliability was low (Bartfai, 2018; Cleveland, 2018). University 

 
4 There is some variability in the number of schools reported closed. This value is an upper limit of a range and 
comes from the Governor’s Build Back Better report. 
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schedules were compressed; classes and exams were frequently held on weekends to make up for 
lost time (Bartfai, 2018). At the graduate level, some science students transferred permanently to 
CONUS institutions, as their labs in Puerto Rico sustained great damage (Cleveland, 2018).  

Effects on Students and Learning Outcomes 
The loss of instructional time at these schools is likely to have a negative effect on student 

achievement for the current and perhaps even the next school year (Goodman, 2014; Crittenden 
Fuller, 2013). Although the precise educational consequences of these disruptions are difficult to 
estimate, studies show that natural disasters have extensive effects on children’s stress symptoms 
(e.g., Neria, Nandi, and Galea., 2008; Osofsky et al., 2009; Dogan-Ates, 2010), and stress 
responses in children can directly affect their cognitive abilities or may lead to behavioral 
problems (Smilde-van den Doel, Smit, and Wolleswinkel-van den Bosch, 2006; Swenson et al., 
1996), which can indirectly affect academic performance (Crittenden Fuller, 2013) and can, in 
some cases, lead to the development of post-traumatic stress disorder (Russoniello et al., 2002; 
Galea, Nandi, and Vlahov, 2005) and/or depression (Goenjian et al., 2005; Kar and Bastia, 
2006). A December 2017 report based on data from school visits noted that interviewed 
stakeholders, such as teachers, school administrators, and parents, reported an increase in 
behavioral health needs among students, families, faculty, and staff relative to prestorm 
conditions (FEMA, 2018). 

Disasters can also influence school performance due to school closures or increased absences 
for individual students resulting in less time for learning. Relatedly, damage to housing and 
schools that followed Hurricanes Irma and Maria likely caused students to move to different 
schools, which could have negative effects on educational performance (Pane et al., 2008). 
Similar issues were noted for postsecondary students. For example, medical students at Puerto 
Rico’s four medical schools experienced distinct hardships in continuing their studies, including 
difficulties in preparing for licensing examinations (Quiñones-Rivera and Rubin, 2018). 

Themes for Recovery and Courses of Action 
The recovery plan for Puerto Rico built on education reforms that were already in the works 

before the hurricanes. A month prior to the storms, in August 2017, Governor Rosselló and 
Secretary of Education Julia Keleher announced plans to begin the design of an education reform 
bill to improve the public education system in Puerto Rico. Among the key features of the reform 
were the decentralization of authority over key functions to seven regions and to school directors 
(Lopez Alicea, 2017), the creation of charter schools, and the institution of a voucher system. 
The arrival of the storms created a sense of urgency to address Education sector needs, and the 
reform was formally enacted on March 29, 2018, only six months after the storms. 

The 13 COAs that we developed are a collection of activities, policies, and actions developed 
to support the Governor’s recovery plan and efforts to transform the education system. We 
grouped these COAs according to four themes related to Education sector recovery and 
transformation, and which served as the basis for four portfolios of education-related COAs 
presented to the Governor’s office. In the end, the Governor’s office elected to include all 
13 education COAs, and thus the plan includes all four portfolios presented in the subsections 
below. While the full COA descriptions are found in the Appendix, this summary briefly 
describes each COA and how the COAs relate to one another. The numbers assigned to each 
COA allow readers to find them in the full recovery plan but are not presented in sequential 
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order in this volume. In addition, at the end of this summary, we also discuss how our COAs take 
a cross-sector approach to human recovery and help support a variety of social service needs. 

Rebuilding, Repairing, and Upgrading Infrastructure 
The first step in recovery involves rebuilding and repairing school infrastructure, which also 

presents an opportunity to upgrade infrastructure in a way that promotes resilience to flood 
hazards. We developed the following three COAs focused on rebuilding, repairing, and 
upgrading infrastructure: 

• EDU 11 focuses on repairing hurricane damage to pre-K–12 public schools and 
upgrading school infrastructure.	

• EDU 12 suggests repairing hurricane damage to UPR facilities and to conduct an analysis 
of the UPR system to determine how campus consolidation could best meet the 
educational goals of the university system and ensure the system’s financial stability.	

• EDU 13 recommends assessing damage and repairing pre-K–12 private nonprofit schools.	

All rebuilding COAs ensure that repairs meet current building safety codes for wind, flood, 
and seismic risks and support whole-community standards and all-access needs (e.g., ADA 
accessibility). 

Strengthening and Supporting the Governor’s K–12 System Reform 
The new education reform’s goal of decentralizing the education system, increasing school 

choice, and right-sizing the number of schools will involve complicated policy decisions that 
must balance schools’ links to communities and student well-being with posthurricane 
enrollment decreases driven by students leaving Puerto Rico. In order to strengthen and support 
the Governor’s K–12 system reform, we developed six COAs: 

• EDU 2 recommends the completion of a longitudinal data system—some components of 
which have already been developed by PRDE—to support PRDE in making timely, 
evidence-driven decisionmaking related to decentralization, resource allocations, and 
future school closures.	

• EDU 4 suggests engaging a multidisciplinary group of analysts and education 
stakeholders to (a) assist PRDE and related departments in education policymaking and 
(b) review the manner in which economic, infrastructure, educational, and teacher 
workforce resources are currently colocated across communities to improve 
decisionmaking about their distribution.	

• EDU 5 involves the review of current budget practices (a) to assess how funds are 
allocated to schools and (b) to identify unmet funding needs and inequities; this review is 
intended to determine whether and how a new student-based budget formula would allow 
funding to be distributed more equitably, effectively, and transparently in the newly 
decentralized system structure of PRDE and across both public and new charter schools.	

• EDU 8 suggests building on PRDE’s existing leadership-development strategy with 
the goal of increasing the availability and quality of school directors and regional 
superintendents as PRDE makes the transition from one to seven regional local 
educational agencies.	
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• With the goal of improving student outcomes, EDU 9 suggests a multipronged strategy 
to align and strengthen teacher-preparation programs, improve instructional practice 
through professional development, and retain high-quality teachers. 

• EDU 10 recommends the development of a new program to educate parents/guardians 
(especially in disadvantaged communities) about the options provided through the 
education reform’s new school choice program. 

The six COAs listed above are intertwined and complement each other. For example, the 
completion of a longitudinal student data system, as we suggest in EDU 2, could further improve 
the capacity of PRDE to continuously assess and improve the effectiveness and equal distribution 
of its budget allocations in EDU 5. Relatedly, the implementation of EDU 4 would be best realized 
with the completion of the longitudinal data set. Furthermore, in EDU 2, we suggest that training 
be provided on how to integrate data into PRDE and school operations and decisionmaking 
regarding such issues as professional development needs, which could inform the implementation 
of EDU 8 and EDU 9. Finally, PRDE can provide better information about school choice (EDU 10) 
if they have better data and train staff to understand and use it to make decisions (EDU 2). 

Expanding and Improving Out-of-School and Preschool Learning Opportunities 
We developed three COAs related to expanding existing and implementing new out-of-

school learning opportunities to address potential learning loss caused by prolonged school 
closures (whether or not storm related) and integrate services to meet students’ mental and 
physical health needs. 

• EDU 1 focuses on expanding existing summer and after-school learning programs to 
incorporate academic, health, and mental health services.	

• EDU 3 recommends the design and implementation of a landscape analysis of existing 
early-childhood needs and resources to identify strategies for strengthening and 
expanding resources in this area.	

• EDU 7 suggests that PRDE partner with professional development providers to create a 
repository of online learning resources to support students’ education during future 
temporary school closures.	

Increasing Access to Vocational, Technical, and Career Education and Strengthening 
School-to-Work Transitions 
As the government of Puerto Rico pushes toward new social and economic opportunities, 

students need to be well prepared to take advantage of this landscape. With the goal of 
improving alignment between K–12 education and workforce needs, we developed EDU 6. 

• EDU 6 focuses on creating a one-year pilot program to expand and update K–12 
vocational programs in Puerto Rico to align with changing workforce needs and 
growing economic sectors. The design of the program could benefit from the 
completion of a longitudinal data system, as we suggest in EDU 2, and from analysis 
carried out as part of EDU 4. 	

Making Education Part of a Cross-Sector Approach to Human Recovery 
Our COAs take a cross-sector approach to human recovery and help support a variety of 

social service needs, such as the delivery of health care to prevent disease, as well as treating 
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acute disease and managing chronic illness and ensuring the well-being of vulnerable 
populations. For example, our COAs focused on expanding and improving after-school, summer, 
and preschool educational opportunities (EDU 1, EDU 3) include the integration of services to 
support children’s well-being. In early-childhood education, these services can include health 
and developmental screenings, nutritious meals, and oral health and mental health support, as 
well as services for parents. Similarly, after-school and summer school programs can provide 
entry points for the provision of physical and mental health services, as well as opportunities to 
provide enrichment activities related to vocational and technical education.  

In addition to addressing student needs that cut across sectors, our COAs aim to strengthen 
collaboration among key stakeholders in the K–12 schools, postsecondary institutions, health and 
mental health service providers, and private industry. For instance, our COA to complete a 
longitudinal student data system (EDU 2) suggests collaboration between elementary, secondary, 
and postsecondary educational institutions and the private sector in order to link K–12 data with 
postsecondary outcomes and workforce data to better manage school-to-work transitions. 
Relatedly, the piloting of a vocational and technical K–12 program (EDU 6) hopes to foster greater 
collaboration between K–12 schools, postsecondary institutions, and private industry stakeholders. 

Implementation Considerations 
Given the timeline and purpose of the recovery plan, creating detailed implementation plans 

was beyond the scope of our work. However, we conclude by describing a range of considerations 
that those involved in implementing the COAs should bear in mind: 

• Implementation will require additional analysis, detailed planning, and adjustments. 
Each of the COAs will require at least some degree of additional analysis and the fleshing 
out of key details by key implementers, including PRDE, school leaders, teachers, and 
other Puerto Rico education stakeholders. 

• Cost estimates will need to be updated. Similarly, cost estimates provided for the COAs 
were typically based on the best available information but should be verified and updated, 
if necessary.  

• Key partners will need to be identified and engaged. The COAs identify likely 
implementation partners. However, implementers will need to review and (as needed) 
revise the list of partners, contact them, secure commitments, and identify a more-
detailed division of labor, modes of communication, and options for coordination. 

• Ongoing monitoring and formative evaluation will be needed to inform midcourse 
corrections throughout the implementation process. Monitoring and evaluation should 
focus on whether programs show signs of producing both relevant outputs (e.g., trained 
teachers) and outcomes (e.g., better student performance). 

• Dependencies between COAs should be considered. The successful implementation of 
some of the education COAs depend on other education COAs, as well as on COAs in 
other sectors. For example, the Education sector COA related to augmenting online 
learning opportunities assumes reliable power and broadband access to schools. While 
making recommendations about the sequence in which the 13 COAs should be 
implemented was beyond the scope of our work, implementers will need to consider 
how COAs are interrelated as they make these decisions. 
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1. Introduction 

In September 2017, Puerto Rico was struck by two major hurricanes in quick succession. The 
first of these, Hurricane Irma—a category 5 storm—skirted the northeastern coast of Puerto Rico 
on September 7, 2017, leading to widespread power outages and water service interruptions for 
several days. Less than two weeks later, on September 20, Hurricane Maria made landfall on 
Puerto Rico as a category 4 hurricane with peak wind speeds of up to 155 mph, the most intense 
hurricane to make landfall in mainland Puerto Rico since 1928. The storm’s path moved directly 
across the main island, with all of Puerto Rico experiencing hurricane-force winds (at least 
74 mph). Puerto Rico’s mountainous terrain likely exacerbated the hurricane’s effects, leading to 
wind intensification (wind tunnels); increased rainfall; and flash flooding in rivers, streams, and 
valleys (NOAA Office for Coastal Management, 2018).  

The effects of the hurricanes were widespread and catastrophic, including the failure of Puerto 
Rico’s entire energy grid. Damage to critical infrastructure resulted in cascading failures of the 
lifeline systems of energy, transportation, communications, water supply, and wastewater 
treatment and impeded response operations. Further, with these events occurring at the end of a 
very active hurricane season, federal resources for disaster response were stretched, and aid from 
other states was not easily available due to a lack of mutual aid compacts and geographical 
separation from the contiguous United States (CONUS).  

Puerto Rico’s municipal governments, which are typically the first responders during an 
emergency, were unprepared for a disaster of this magnitude. Further, extensive housing and 
infrastructure damage led to a months-long interruption of essential services. Residents lacked 
electricity, food, and water for a prolonged period, and, with roads impassable, many had limited 
access to medical care. The hurricanes continued to impact Puerto Rico in the days and weeks 
following the hurricanes, as people lost jobs, schools were closed, government services and 
private enterprise could not operate effectively, landslides caused flooding hazards, and 
wastewater polluted marine environments. Older adults, children, individuals with disabilities 
or chronic illnesses, rural residents, and women were all disproportionately affected. 

Catastrophic hurricanes and the resulting emergencies are not unique to Puerto Rico. 
However, since the 2017 hurricanes, Puerto Rico has entered a much longer period of 
postdisaster failure and faces a lengthier recovery than other regions of the United States that 
have dealt with the aftermath of similar events. Recovery has been especially challenging for 
Puerto Rico due to a range of long-term, chronic challenges and critical stressors that were 
producing a slow-building, systemic disaster in Puerto Rico prior to the 2017 hurricane season. 
The latter include an economic crisis spanning more than a decade, coupled with structural, 
demographic, social, and infrastructure stresses, as well as the need to respond to demands for 
improved government transparency.  

In response to the damage inflicted on Puerto Rico by Hurricanes Irma and Maria, Congress 
passed the Bipartisan Budget Act of 2018 on February 9, 2018 (U.S. Government Publishing 
Office, 2018), which required Puerto Rico’s Governor, the Honorable Ricardo Antonio Rosselló 
Nevares, in coordination with the Federal Emergency Management Agency (FEMA), the 
Department of Treasury, Department of Energy, and other federal agencies with responsibilities 
under the National Disaster Recovery Framework (NDRF), to submit a report to Congress that 
describes Puerto Rico’s 12- and 24-month economic and disaster recovery plan within 180 days of 
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enactment of the legislation. Michael Byrne, the federal coordinating officer responsible for 
overseeing FEMA’s response and recovery efforts in Puerto Rico, asked the Homeland Security 
Operational Analysis Center (HSOAC), a federally funded research and development center 
(FFRDC) operated by RAND Corporation under contract with the Department of Homeland 
Security, to assist with writing the congressionally mandated long-term recovery plan for Puerto 
Rico. That plan, Transformation and Innovation in the Wake of Devastation: An Economic and 
Disaster Recovery Plan for Puerto Rico, was submitted to Congress on August 8, 2018. 

The plan is designed to support the Governor’s vision for Puerto Rico: 
To build the new Puerto Rico to meet the current and future needs of the people 
through sustainable economic development and social transformation; 
transparent and innovative approaches to governance; resilient, modern, and 
state-of-the-art infrastructure; and a safe, educated, healthy, and sustainable 
society. (Puerto Rico Public-Private Partnerships Authority, 2018) 

The plan lays out four primary goals regarding society, economy, resilience, and 
infrastructure. These goals are supported by key short-term and long-term priorities, which are, 
in turn, supported by investments in physical, human, and natural capital, as well as strategic 
initiatives aimed at catalyzing specific areas for Puerto Rico’s growth. Capital investments and 
strategic initiatives are supported by individual courses of action (COAs). 

The development of appropriate and effective actions to support Puerto Rico’s recovery 
requires an understanding of the damage caused by the hurricanes, as well as of the challenges 
facing Puerto Rico prior to the storms. To establish an evidence-based foundation for the 
recovery plan and respond to the requirements established by Congress, HSOAC was also asked 
to conduct an assessment describing the damage from the hurricanes and remaining needs across 
Puerto Rico. This assessment (published in a separate volume) spanned a wide range of areas 
affected by the storms, including the Energy, Economics, Transportation, and Communications 
sectors.  

Focus of This Report 
This report focuses on the damage and needs assessment and COAs developed for Puerto 

Rico’s education sector.1 The education sector in Puerto Rico is composed of several specific 
mission areas, including early-childhood, K–12, and postsecondary education (including 
vocational/technical education).  

Given that many of Puerto Rico’s current problems have roots that long predate the 2017 
hurricanes, Governor Rosselló recognized that the recovery presented an opportunity to 
implement the social, governmental, fiscal, and economic reforms that will lead to a twenty-first-
century Puerto Rico. For the education sector, this meant that recovery planning was envisioned 
as an opportunity to fundamentally transform the education system. 

The recovery plan built on education reforms that were already in the works before the 
hurricanes. A month prior to the storms, in August 2017, Governor Rosselló and Secretary of 
Education Julia Keleher announced plans to begin the design of an education reform bill to 
improve the public education system in Puerto Rico. Among the key features of the reform were 
the decentralization of authority over key functions to seven regions and to school directors 

 
1 More information about HSOAC’s contribution to planning for recovery in Puerto Rico, along with links to other 
reports being published as part of this series, can be found at www.rand.org/hsoac/puerto-rico-recovery. 

http://www.rand.org/hsoac/puerto-rico-recovery
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(Lopez Alicea, 2017), the creation of charter schools, and the institution of a voucher system. 
The arrival of the storms created a sense of urgency to address Education sector needs, and the 
reform was formally enacted on March 29, 2018, only six months after the storms. 

Drawing on the newly enacted education reform bill, the HSOAC education team worked to 
develop a recovery plan for the education system that would (1) complement and build on the 
strengths of existing transformation efforts being undertaken by the government while 
anticipating and addressing potential challenges associated with district reform and (2) address 
Puerto Rico’s recovery needs. One of the recovery priorities in Puerto Rico’s recovery plan is 
investing in human capital by “transform[ing] the education system to produce competitive 
graduates with the knowledge and skills needed to adapt to changes in the economy, the 
environment, and technology.” This investment priority recognizes the role of the education 
system in developing human potential and ensuring human recovery from the 2017 hurricanes. 
Thus, while the 2017 hurricanes brought significant new challenges to Puerto Rico, as we will 
discuss in more detail below, the storms also opened up an opportunity for progress in addressing 
some long-standing issues in Puerto Rico, including challenges facing the Education sector. 

In the remainder of this introduction, we provide an overview of some of the key overarching 
challenges facing Puerto Rico prior to the 2017 hurricanes and explain how this context helped 
shape the development of the damage and needs assessments and COAs. We then describe the 
methods and sources used in this research. 

Puerto Rico’s Challenge and Opportunity 
The 2017 hurricanes focused a magnifying glass on a range of long-term challenges facing 

Puerto Rico, many of which have important implications for the Education sector. Prior to the 
hurricanes, Puerto Rico’s economy had been generally declining since 2006. A number of factors 
likely contributed to this decline, including the expiration of pharmaceutical patents, outsourcing 
of some pharmaceutical products from Puerto Rico to India and China, and, to a limited extent, 
the 1996 repeal by Congress of a tax credit for U.S. corporations that generated income in Puerto 
Rico (MacEwan, 2016). Puerto Rico was also negatively affected by the Great Recession of 
2008. The economy has remained in near-continuous recession for the past decade, with low 
labor force participation (just under 40 percent in August 2017) (Federal Reserve Bank of 
St. Louis, 2018) and high unemployment relative to the rest of the United States (U.S. Bureau of 
Labor Statistics, 2018b).  

Given the lack of economic opportunities, an increasing number of young people and 
working-age adults have migrated away from Puerto Rico, with the resulting population 
downturn exacerbated by a declining birth rate (U.S. Census Bureau—American Fact Finder, 
2016a). According to a recent briefing to the Financial Oversight and Management Board 
(FOMB) for Puerto Rico, about one million Puerto Ricans left the island between 2000 and 
2015. This migration away from the island, in turn, has further decreased Puerto Rico’s 
workforce and, consequently, its tax base. Disparities in educational achievement between Puerto 
Rico and CONUS pose an additional challenge to Puerto Rico’s economic development (Federal 
Reserve Bank of New York, 2014; Krueger, Teja, and Wolfe, 2015), with negative implications 
for individual earning capacity.  

With many working-age adults leaving Puerto Rico, an increasing share of the remaining 
population has been affected by poverty or other challenges. In 2016, nearly 25 percent of Puerto 
Ricans received monthly Social Security benefits, compared to less than 19 percent of the 
U.S. population overall, while nearly 39 percent of the population was receiving benefits from 
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the Federal Nutrition Assistance for Puerto Rico (NAP) program (U.S. Census Bureau—
American Fact Finder, 2016b). Also in 2016, 45 percent of residents relied on public health 
insurance (including Medicare and Medicaid) (U.S. Census Bureau—American Fact Finder, 
2016c).  

Some groups, including children, have been disproportionately affected by poverty. More 
than 80 percent of the 2016–2017 student population came from families with incomes below 
150 percent of the federal poverty level (Puerto Rico Department of Education, 2017). Rural 
residents have been especially hard hit by Puerto Rico’s economic decline, with a substantial 
percentage of Puerto Rican rural residents living in insecure housing, including homes built in 
high-risk locations, such as near rivers, coastlines, or earthquake zones (Morelock and Barreto, 
2003; Skibell, 2018).  

The government of Puerto Rico has been hampered in its ability to address the island’s 
economic and sociodemographic challenges due in part to a lack of fiscal transparency and 
accountability to stakeholders (Marazzi, 2018). The April 2018 New Fiscal Plan for Puerto Rico 
acknowledges that “periods of fiscal irresponsibility and lack of economic planning and 
transparency also contributed to Puerto Rico’s financial crisis” (Government of Puerto Rico, 
2018b). In addition, in some key domains, including public safety, misaligned responsibilities 
between the state and municipal governments have led to inefficiencies, such as gaps in service 
provision or duplicative services. However, the administration of Governor Rosselló has made 
“restoring transparency and confidence in Puerto Rico” a key goal (Government of Puerto Rico, 
2018b), and transparency is a guiding principle of the recovery plan (Government of Puerto 
Rico, 2018b).  

Puerto Rico’s education system has long been affected by the challenges facing Puerto Rico 
overall. The education system was weakened by economic crisis and faced sharp declines in the 
student population. After the storms, many school facilities were used as disaster relief centers, 
while others closed and did not reopen. As will be discussed in Chapter 3 of this report, the 
hurricanes caused damage to school infrastructure while also intensifying or accelerating many 
existing challenges. 

Methodology  

Overview of Approach 
This damage and needs assessment and related COAs for the Education sector were developed 

to support Puerto Rico’s disaster recovery plan. As noted in the previous section, the damage and 
needs assessment was to examine not only what happened in the immediate wake of the 2017 
hurricanes but also how the effects of these hurricanes exacerbated—and in turn was exacerbated 
by—existing challenges and stressors in Puerto Rico. This assessment provided the baseline 
necessary to define, compare, and prioritize courses of action. The assessment describes 
conditions before the hurricanes, damage caused by Irma and Maria, conditions six to nine months 
after the hurricanes, and remaining needs. The assessment draws on data sources where available, 
as well as stakeholder interviews and round tables, literature reviews, and media reporting. 

While the damage and needs assessment was under way, the government of Puerto Rico 
developed the vision and goals for the recovery plan. Data from the damage and needs assessment 
were used in conjunction with the government of Puerto Rico’s vision, goals, and investment 
priorities for recovery to identify, compare, and prioritize potential COAs—a collection of 
potential activities, policies, and other actions that could contribute to recovery—and to estimate 
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the associated costs. Additional detail on the steps used in developing the damage and needs 
assessment and the COAs are provided in the following paragraphs. 

Assessing Damage and Needs 

Damage Assessment Methodology 
We screened damage data for relevance to the Education sector and combined and 

summarized data from different sources, as needed. Our team then reviewed and integrated 
information, identifying key issues and themes that emerged from more than one data source. We 
also sought additional input from local stakeholders to ensure that our findings matched their 
understanding of the key needs and damage in the Education sector. 

Although we were able to obtain data on the infrastructure damage to public K–12 schools, 
some early-childcare education centers, and some public postsecondary institutions, many data 
gaps remain. For example, we obtained less information on damage to educational institutions in 
the private Education sector and on the operational capacity of childcare centers, schools, and 
universities once they resumed classes after the hurricanes. In addition, more-precise estimates 
would be needed to fully document the decline in student enrollment and/or the teacher 
workforce as a result of the hurricanes and whether or how this decline is related to the 
underutilization of educational facilities. Results of Puerto Rico’s standardized student 
achievement tests for the school year 2017–2018 show lower student performance relative to the 
previous year, but we cannot assess whether this is a direct effect of the storm-related closures or 
student migration (Disdier, 2018). We also lacked data on poststorm surveillance to assess the 
burden of mental illness on students and schools in Puerto Rico and on the capacity of schools 
and community groups to provide high-quality mental health services to children and 
adolescents. 

 Data Sources 
Data sources used for the damage and needs assessment were identified primarily from 

literature reviews and discussions with subject-matter experts and stakeholders. In addition, we 
requested and received relevant data from the Health and Social Services Recovery Support 
Function (RSF) and the FEMA Education, Health and Social Services, and Public Buildings 
sector teams. Specific data sources are provided in footnotes in the text but include  

• over 120 data files in various formats shared by RSF staff, including maps, reports from 
site visits, facility lists, demographic data, and other files 

• FEMA Situation Reports (SitReps), that is, daily reports used to provide updates on 
FEMA activities in disaster areas, among other topics; and updates from FEMA 
Education, Health and Social Services, and Public Buildings sectors 

• reports and papers on Puerto Rico’s education sector, including academic literature, white 
papers/gray literature, and newsprint, with a focus on data that could be used to compare 
rates in Puerto Rico and elsewhere, where relevant; and local strategies to address 
education sector needs 

• input via focus groups, key informant interviews, and solution-oriented sessions with 
stakeholders, including representatives from the Puerto Rico Department of Education 
(PRDE), the University of Puerto Rico (UPR), the Universidad Interamericana de Puerto 
Rico, FEMA Education sector, and FEMA Health and Social Services sector and RSF 
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• data from the U.S. census and the National Center for Education Statistics and other 
federal sources to provide context or comparison data. 

Developing Courses of Action 

Course of Action Methodology 
We defined a COA as an approach to address a problem or issue associated with storm 

damage or a preexisting condition that inhibits economic recovery. Dedicated expert teams were 
formed across a range of sectors to develop COAs responsive to the needs in each sector. The 
expert teams, known as sector teams, worked in partnership with the RSF solutions-based teams, 
FEMA sector teams, and local partners and stakeholders to develop courses of action. 

The sector teams evaluated each action’s responsiveness to needs, level of innovation, and 
alignment with the evidence base (based on best or promising practices). As part of this process, 
some COAs were eliminated from consideration or adjusted in an effort to roughly align the costs 
and benefits. For each proposed COA, the relevant sector team also established rough-order-of-
magnitude cost estimates to support high-level planning and inform decisionmaking.  

Data Sources 
The HSOAC Education sector team drew from existing plans, proposals, and literature to 

identify strategies, best practices, and possible innovations. Specifically, we reviewed  

• materials and strategic plans from the U.S. Department of Education and the PRDE 
(including the 2017 Education Reform Bill), the P3 School Modernization Program, the 
Puerto Rico Governor’s Office, and Puerto Rico–based nonprofits and think tanks 

• the Build Back Better Puerto Rico plan (Government of Puerto Rico, 2017) 
• the New Certified Fiscal Plan (Government of Puerto Rico, 2018b) 
• the Reimagine Puerto Rico Plan (Resilient Puerto Rico Advisory Commission, 2018).  
The Build Back Better plan was written by the Governor’s office in direct response to 

Hurricanes Maria and Irma, and Reimagine Puerto Rico was the result of a series of stakeholder 
working groups sponsored by the Rockefeller Foundation’s 100 Resilient Cities Program. 

Throughout the process, our team engaged with sector stakeholders and subject-matter 
experts, including senior PRDE staff, researchers at UPR and the Universidad Interamericana de 
Puerto Rico, local nonprofits in the education sector, and education researchers in Puerto Rico 
with expertise in early-childhood, K–12, and postsecondary education, as well as school district 
leaders with experience in disaster recovery and district reform. Our COAs also drew from 
discussions held in larger cross-sector working groups and task forces and were often formulated 
in partnership with RSF solutions-based teams, who brought practical knowledge, experience 
with relevant programs, and a deep understanding of the federal system. The COAs were 
reviewed and revised by both internal and external peer reviewers, as well as by PRDE staff, 
FEMA sectors’ staff, and RSF partners. 

Developing Portfolios and Cost Analysis 
The next step was to align the COAs for all sectors with recovery plan objectives. The COAs 

for education and other sectors were sorted into broadly defined objectives that aligned with the 
overall plan vision: seven objectives focused on precursors needed to start the recovery with a 
strong foundation, nine focused on capital investments (such as water and telecommunications, 
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as well as the human capital investment to transform the education system), and eight objectives 
focused on strategic initiatives (such as enhancing the visitor economy). HSOAC developed two 
to five portfolios (sets of actions) for each objective based on themes that aligned with the 
objective (e.g., more resilience, lower cost). The government of Puerto Rico selected one or 
more portfolios for each objective. The total set of approximately 270 actions (across all sectors) 
from the selected portfolios provided the basis for total cost estimates for the plan. 

Each of the 13 COAs for the education sector includes a preliminary estimated cost for 
implementing that COA.22 Cost information can directly support analysis and prioritization of 
the COAs, and the cost estimates are well suited to higher-level analysis and comparisons across 
COAs. Decisionmakers and stakeholders can assess costs specific to each COA, rank the COAs 
by cost, and break down costs into upfront and recurring annual costs. 

Funding sources considered for the COAs include both U.S. government aid and 
nongovernmental funding sources. Because eligibility requirements for many of supplemental 
funding elements were still unspecified as of this writing, possible funding sources are notional 
at this time.  

Cost is only one dimension along which to analyze COAs, and it is often best used in 
conjunction with complementary outcomes measures, such as linkages with attributes that are 
desirable to the government of Puerto Rico, sensitivity to uncertainty, and economic impact. Cost 
information can help stakeholders assess the resource requirements associated with COAs, but 
cost information alone is not necessarily informative for priority setting, since two courses of 
action with an equal cost may meet different needs or provide different sets of benefits. 

Organization of Report 
The remainder of this report is organized in four chapters:  

• In Chapter 2 we provide an overview of Puerto Rico’s education sector before the 
hurricanes. The chapter includes a discussion of the education system’s structure, 
governance, and assets and then delineates key challenges facing the sector prior to the 
2017 hurricanes. 

• Chapter 3 summarizes the key findings of the damage and needs assessment we 
conducted for the education sector. This chapter describes the effects of Hurricanes Irma 
and Maria on the education sector, including its consequences on early-childhood 
services, K–12 education, and postsecondary education.  

• Chapter 4 identifies key themes for recovery in the education sector and discusses 
specific COAs to support those themes. The COAs are designed to achieve the long-term 
strategic objective of transforming the education system to produce competitive graduates 
with the knowledge and skills needed to adapt to changes in the economy, the 
environment, and technology. 

• Chapter 5 provides conclusions and next steps. 
The report also contains one appendix with a full description of each of the 13 COAs.  
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2. Puerto Rico’s Education Sector Before the Hurricanes 

To assess the damage incurred by Puerto Rico’s education system due to Hurricanes Irma 
and Maria, it was first necessary to understand what the system was like and what challenges it 
faced prior to the storms. In this chapter we focus first on the structure, governance, and assets of 
Puerto Rico’s education system, as well as past and recent reform efforts to transform PRDE. 
Next, we describe several of the challenges facing the system prior to the storms, including 
declining enrollment, a high concentration of economically disadvantaged students and students 
with disabilities, lagging K–12 student performance, and financial and administrative challenges. 

Structure, Governance, and Assets 
The Puerto Rican pre-K–12 education sector is divided into preschool, which includes 

prekindergarten and kindergarten; elementary school, which covers first to sixth grade; 
intermediate school, which covers the seventh to ninth grades; and high school, which covers the 
tenth to twelfth grades (Ladd and Rivera-Batiz, 2006). Currently, 99 percent of the eligible 
population attends school. As shown in Table 2.1, of the 448,307 students in the pre-K–12 public 
school system in 2014–2015, 66,771 were enrolled in preschool, 187,756 in elementary schools, 
101,435 in intermediate schools, and 92,345 in high schools. Furthermore, 144,034 children 
attended private K–12 schools in 2014–2015 (Disdier Flores and Jara Castro, 2017). The 
language of instruction in Puerto Rico is Spanish, and English-speaking and other non-Spanish-
speaking students are identified as “Spanish learners.” For the 2016–2017 school year, the 
Spanish learner population was 1,490 and represented just 0.41 percent of the total student 
population (Puerto Rico Department of Education, 2018). 

Table 2.1. Education Sector at a Glance (2014–2015) 

Level/Type 

Number of 
Schools/Institutions 

in Public Sector 

Number of 
Students in 

Public 
Sector 

Number of  
Schools/ 

Institutions in 
Private Sector 

Number of  
Students in Private 

Sector 

Pre-K–12 schools 1470 448,307 880 144,034 

 Preschool  66,771  18,811* 

 Elementary  187,756  60,059 

 Intermediate  101,435  32,149 

 High  92,345  33,015 

University 18 62,523 72 178,355 

SOURCE: Disdier Flores and Jara Castro, 2017. 
NOTE: We did not find 2014–2015 data on the number of schools by grade level. In the private sector, we only 
have data on kindergarten students and not on prekindergarten. 
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The Puerto Rico Council on Education (PRCE)1 licenses and accredits all public and private 
K–12 schools and postsecondary education institutions in Puerto Rico. PRDE manages public 
K–12 schools in Puerto Rico and oversees their performance and curricula. Additionally, the 
Department of Education and the Administration for Integral Development of Childhood 
(ACUDEN) oversees and coordinates preschool programs, Early Head Start, Head Start, and 
child care programs in Puerto Rico. 

The education sector in Puerto Rico utilizes a variety of assets from the public, nonprofit, 
and private sectors. In 2016, education costs represented 16 percent of the island’s budgetary 
expenditures, including funding for both PRDE and UPR (Financial Oversight and Management 
Board for Puerto Rico, 2017). As a comparison, Hawaii’s 2016 expenditures in K–12 and 
postsecondary education represent 22 percent (State of Hawaii Department of Budget and 
Finance, 2017) of the state’s budget. (Hawaii is the only U.S. state that manages schools as one 
single school district.) 

In FY 2015, K–12 per-pupil spending in Puerto Rico was $8,007. At the national level, 
average FY 2015 expenditures per pupil were $11,454, ranging from $6,751 in Utah to $20,744 
in New York with Hawaii’s expenditures at $12,855 per pupil (Cornman et al., 2017). An 
estimated 56 percent of Puerto Rico’s education expenditures were financed through the island’s 
general fund and 36 percent through federal funds, primarily from Title 1 of the Federal 
Elementary and Secondary Education Act (Financial Oversight and Management Board for 
Puerto Rico, 2017).  

The proposed budgets for the 2018 fiscal year were $2.7 billion for PRDE and $1.3 billion 
for UPR (Puerto Rico Department of Education, 2018). The 2018 total proposed budget for 
Puerto Rico was $25.6 billion (Financial Oversight and Management Board for Puerto Rico, 
2017). Additionally, the estimated funding for Head Start and Early Head Start programs in 2017 
was more than $302 million. 

In the following sections, we provide details about the structure and governance, as well as 
the facilities and workforce, of the public and private education sectors at three levels: early-
childhood, K–12 schools, and postsecondary education. 

Early Childhood 
Programs for children from birth to age five are administered by ACUDEN, while the 

Department of Education has authority over early-childhood special education. Early-childhood 
education for children under age five is optional and consists of Early Head Start, Head Start, 
and other prekindergarten programs. Puerto Rico has a 16-member Early Childhood Advisory 
Board (ECAB), which is administered by ACUDEN with representation from agencies 
responsible for Head Start, child care, and other education constituent groups. ECAB developed 
Unidos por la Niñez Temprana (United for Early Childhood), Puerto Rico’s plan for providing 
services to children from birth through age five. In collaboration with the Department of 
Education, the ECAB developed and promoted the use of the Early Learning Guidelines by all 
early learning programs. Teachers, directors, and supervisors across various early learning 
programs received training in implementing the guidelines (National Institute for Early 
Education Research, 2016). 

 
1 The PRCE was created in 2010 to serve as a board overseeing both private and public educational institutions in 
Puerto Rico and is similar to boards of education in CONUS school districts. 
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At the preschool level, as of 2017, there were an estimated 40 Head Start programs and 
46 Early Head Start programs (National Head Start Association, undated) serving students in 
1,024 centers (McIntyre, 2018). The estimated Head Start workforce in Puerto Rico is 
9,735 teachers. We did not find data for the total number of prekindergarten non–Head Start 
centers or the number of prekindergarten classes/programs in the private sector. 

 

K–12 Schools 
Puerto Rico maintains separate governance structures for public and private K–12 schools, 

including parochial schools. However, all K–12 schools must be accredited by PRCE and PRDE. 
PRDE is one of only two education departments in the United States composed of a single local 
education agency (LEA). (The other is Hawaii’s education department.) PRDE is also one of the 
largest school districts in the United States. As a LEA, PRDE is subject to federal education 
regulations but has autonomy in terms of hiring/placing teachers, curricula, and resource 
allocation. The Puerto Rico school district is divided into seven regions, but decisionmaking 
occurs centrally (Kennedy and Migaki, 2017).  

As of September 2017, the district had 1,113 K–12 schools after closing 179 K–12 schools 
during the previous summer due to enrollment decreases and Puerto Rico’s economic difficulties 
(Kennedy and Migaki, 2017). As of 2016, PRDE employed 30,438 public K–12 schoolteachers 
and 48,820 other full-time employees in both district offices and K–12 public schools (National 
Center for Education Statistics, 2016c). 

Puerto Rico also has about 880 K–12 private schools and 11,645 private K–12 schoolteachers 
according to 2014–2015 data (Disdier Flores and Jara Castro, 2017). While we did not find 
recent data on the number of different types of private schools, according to 2008–2009 data, 
14 percent of private schools were Catholic, and 17 percent were parochial schools affiliated 
with other Christian denominations (El Burai Felix, Disdier Flores, and Marazzi Santiago, 2010). 

As of this writing, Puerto Rico’s K–12 schools are undergoing extensive changes. Prior to the 
2017 storms, the Governor and secretary of education began reform efforts that resulted in the 
approval of an education reform bill on March 8, 2018. The bill includes the restructuring of its 
administrative regions into seven autonomous LEAs, which will oversee and manage the schools 
in each region of Puerto Rico (Lopez Alicea, 2017). The education reform also creates a new 
school choice environment by authorizing the creation of charter schools and instituting a 
voucher program that will be available to 3 percent of the student population. As of this writing, 
eligibility requirements for vouchers were still being determined. 

 

Postsecondary and Vocational/Technical Education 
Postsecondary schools include 333 postsecondary vocational or technical institutions and 

18 public universities. Puerto Rico also has 72 private university-degree-granting institutions, 
49 of which are for-profit and 23 of which are not-for-profit (Disdier Flores and Jara Castro, 
2017). The major public university system in Puerto Rico is UPR, with 11 campuses. The San 
Juan campus of UPR includes a Medical Sciences campus. Enrollment at UPR grew from less 
than 20,000 in 1960 to nearly 70,000 by 2000 (Ladd and Rivera-Batiz, 2006), though total 
enrollment was down to 62,000 by 2017 (UPR, 2016). In 2017, it was reported that UPR 
employed an estimated 5,300 faculty members (Financial Oversight and Management Board for 
Puerto Rico, 2017) 
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Puerto Rico also has two large private university systems: the Ana G. Méndez University 
System (SUAGM) and the Universidad Interamericana de Puerto Rico. Universidad Interamericana 
de Puerto Rico was founded in 1912 and is the largest private university system, with 11 campuses 
and over 40,000 students (IAU, 2018). SUAGM, founded in 1941, has three main campuses and 
over 20,000 students (SUAGM, 2016). Enrollment in private institutions of higher education 
overall grew from 6,309 in 1960 to over 100,000 students by 2000. As of the 2002–2003 
academic year, there were 125,336 students enrolled in private tertiary institutions, or 63 percent 
of all postsecondary students (Ladd and Rivera-Batiz, 2006). As of 2015, 10,898 faculty 
members worked in the private university system (Disdier Flores and Jara Castro, 2017). 

The most prominent of the 333 public and private postsecondary vocational or technical 
institutions are Huertas College, ICPR Junior College, Instituto de Banca y Comercio, National 
University College, and the Puerto Rico Technological Institute. All vocational or technical 
institutions, colleges, universities, and schools are licensed and accredited by PRCE, and almost 
all are also accredited by the Middle States Association of Colleges and Schools. According to a 
2015 report, 4,518 instructors worked in postsecondary vocational or technical institutions 
(Disdier Flores and Jara Castro, 2017). 

Key Challenges Facing the Education Sector in Puerto Rico Before the 
Hurricanes 
Some of the most important challenges facing Puerto Rico’s education system before the 

hurricanes are summarized below. 

Declining Enrollment  
After reaching a peak of 712,880 K–12 students in 1980, enrollment in public schools has 

been declining for several decades (Robles, 2017). A PRDE report (2016) indicates that 
enrollment declined from 423,934 in 2013 to 379,818 in 2016 and to an estimated 345,000 
students at the beginning of the 2017–2018 school year. Similarly, as shown in Figure 2.1, 
private school enrollment, which comprises about 25 percent of the total K–12 student 
population, declined from 153,817 students in 2012 to 144,034 in 2014 (Disdier Flores and Jara 
Castro, 2017). The decline has been attributed to both a declining birthrate and out-migration of 
the island’s population (Collins, Bosworth, and Soto-Class, 2007). Enrollment declines affect 
public school budgets since lower enrollments result in a corresponding reduction in federal 
funding for educational grants that are funded on a per-capita basis. 

Declining student enrollment has decreased teacher-student ratios. According to the National 
Center for Education Statistics (2016c), during the 2015–2016 school year, PRDE had a total of 
30,438 teachers and a student-to-teacher ratio of 12.48 to 1. In comparison, the student-to-teacher 
ratio in the Los Angeles Unified School District is 23.25 to 1 (NCES, 2016b), and in Miami-
Dade County, it is 17.97 to 1 (NCES, 2016a). The low student-to-teacher ratios in Puerto Rico 
have contributed to the financial strains faced by PRDE (The Boston Consulting Group, 2014). 

Enrollment in postsecondary education expanded rapidly from 1950 to 1980 and, in contrast 
to the declining enrollment at the K–12 level, has been growing steadily since then, particularly 
in private institutions (see Figure 2.2). This trend may indicate greater stability than in the K–12 
age group (see Figure 2.1). 
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Figure 2.1. K–12 School Enrollment, 1940–2014 

 
SOURCE: Ladd and Rivera-Batiz, 2006; Disdier Flores and Jara Castro, 2017; Kennedy and Migaki, 2017. 

Figure 2.2. Postsecondary School Enrollment, 1950–2014 

 
SOURCE: Ladd and Rivera-Batiz, 2006; Disdier Flores and Jara Castro, 2017. 
NOTE: Year indicates fall enrollment, 1950–2003. “Public” includes UPR system and specialized institutions (Colegio 
Universitario de Justicia Criminal, Colegio Tecnológico de San Juan, Conservatorio de Música, Escuela de Artes 
Plásticas, and the Institutos Tecnológicos in Manatí, Guayama, Ponce, and San Juan). For 2013 and 2014, “Public” 
includes public degree-granting institutions and Programas Tecnico Vocacionales.  
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High Concentration of Economically Disadvantaged Students and Students with 
Disabilities 
Given Puerto Rico’s high rate of migration away from the island, especially among working-

age adults, an increasing share of the remaining population has been affected by poverty or other 
challenges. The U.S. census estimated that 58 percent of Puerto Rico’s children lived below the 
federal poverty level in 2014, which was higher than the poverty of any U.S. state. New Mexico 
had the highest rate among the states, with 29.5 percent of its children living below the federal 
poverty level (Faccio, 2016). Hence, Puerto Rican K–12 public schools serve a high 
concentration of economically disadvantaged students. The most recent data from the 2016–2017 
school year shows that the total number of K–12 public school students eligible for free or 
reduced lunch was 294,210, which represented 81 percent of the student population.2 

Another factor contributing to the low average family income among public school students 
is the size of the private school sector for grades K–12. Higher-income families in Puerto Rico 
have often left public schools for the growing private school sector (Ladd and Rivera-Batiz, 
2006). As shown in Figure 2.1, the share of students enrolled in private school grew from 
12 percent in 1980 to 25 percent in 2003. As a result, in 2000, the poverty rate among households 
with public school students was 67 percent compared to 23 percent among households with 
private school students (Ladd and Rivera-Batiz, 2006). 

In addition to serving a high concentration of economically disadvantaged students, Puerto 
Rico public K–12 schools also serve a large percentage of students with disabilities. During the 
2016–2017 school year, the number of students with disabilities in Puerto Rico was 118,329, 
which represented 32 percent of the student population and a higher percentage than in any 
U.S. state (Puerto Rico Department of Education, 2018). 

Lagging K–12 Student Performance and High School Graduation Rates 
Puerto Rico’s K–12 public school system has also faced long-standing concerns about 

student performance. PRDE first implemented the use of standardized tests to assess the 
academic performance of students in 1991. The first test, named Prueba Aprenda, was developed 
by the Psychological Corporation and used until 1995, when a revised test, Prueba 
Puertorriqueña de Competencias Escolares, was introduced and used until 2002 (Torres Flores, 
2007). Test results for 1999 and 2000 indicated that approximately 60 percent of students in 
tested grades (3, 6, 9, and 11) were only partially competent in reading, and about 40 percent of 
students were partially competent in math (Torres Flores, 2007). However, it is hard to interpret 
these results, given that the test was unique to Puerto Rico, and National Assessment of 
Educational Progress (NAEP) testing did not begin in Puerto Rico until 2003. 

With the passing of the No Child Left Behind Act (NCLB) in 2002, Puerto Rico became 
subject to new federal regulations aiming to improve student achievement, as measured by 
standardized test performance, and to reduce achievement gaps between certain groups of 

 
2 The free- or reduced-lunch program eligibility requirements are adjusted every year. To qualify for free meals for 
school year 2016–2017, children must come from families with incomes at or below 130 percent of the poverty 
level, or $31,590 for a family of four. To qualify for reduced-price meals, students must come from families whose 
incomes are between 130 and 185 percent of the poverty level, or about $44,995 for a family of four. Free- or 
reduced-lunch program data is one indicator of poverty but is not the same as the poverty rate as calculated by the 
Census Bureau and used by Ladd and Rivera-Batiz (2006), which is the ratio of families with an income below the 
poverty threshold. In 2016, the poverty threshold for a family of four was between $25,160 and $24,424, depending 
on the number of children (U.S. Census Bureau, 2019).  
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students, such as English-language learners, students in special education, and poor and minority 
children. Starting in 2004, PRDE worked with Pearson to develop and implement new 
standardized tests that would be better aligned with NCLB guidelines and similar tests in 
CONUS. However, because Spanish is the official language of instruction for Puerto Rico’s 
schools, Puerto Rico sought and received an exemption from NCLB regulations requiring 
English proficiency. 

However, performance on the Pearson-developed tests, as well as on NAEP and Program for 
International Student Assessment (PISA), has remained low. NAEP is a standardized test that is 
given to samples of students across all states and provides a good mechanism for benchmarking 
performance.3 In 2017, fewer than 1 percent of Puerto Rican public school students scored at or 
above a “proficient” score on the 2017 NAEP math assessments for fourth and eighth graders. 
While 2017 scores actually showed a small improvement from 2015 (with 9 percent performing 
at a “basic” level in 2017 compared to only 6 percent in 2015), Puerto Rico’s NAEP scores are 
low relative to those in all U.S. states, where the percentage of fourth-grade students performing 
at or above the proficient level in 2017 ranged from 27 to 53 percent, and the percentage of 
eighth-grade students performing at or above the proficient level ranged from 19 to 50 percent 
(The Nation's Report Card, 2017a). 

PISA also provides a mechanism for international benchmarking. In 2015, Puerto Rico’s  
15-year-olds performed below both the U.S. and Organization for Economic Cooperation and 
Development (an organization representing 37 countries) average on PISA. The scores for 
students in Puerto Rico were comparable to those of students in Brazil and Peru (NCES, 2015). 

In addition to lagging student performance on standardized tests, the 2014–2015 public high 
school graduation rate for Puerto Rico’s students was 75 percent (Disdier Flores and Jara Castro, 
2017), which was lower than in 47 U.S. states. Roughly three-quarters of U.S states had high 
school graduation rates greater than 80 percent for the 2014–2015 school year, with rates ranging 
from 69 percent in New Mexico to 91 percent in Iowa (NCES, 2017).  

Financial and Administrative Challenges  
The Puerto Rico education system is facing financial strains due to several factors, including 

spending on additional services for students from low-income households and students with 
disabilities. While Puerto Rico receives more federal education funding per public elementary 
and secondary school student than any U.S. state (Congressional Task Force on Economic 
Growth in Puerto Rico, 2016), PRDE’s high concentrations of economically disadvantaged 
students and students with disabilities require greater spending on such services as school meals 
and special education. However, as a commonwealth, Puerto Rico has less access to federal 
education funds and programs than do U.S. states (and, for similar reasons, it also receives less 
federal funding for health care [Congressional Task Force on Economic Growth in Puerto Rico, 
2016]). More specifically, there are special caps that apply to the amount of funding that Puerto 
Rico is able to receive from Title 1-A grants (which authorize aid to LEAs for the education of 
disadvantaged children), Title 4-A of the Every Student Succeeds Act (which authorizes Student 
Support and Academic Enrichment Grants to provide students with access to a well-rounded 
education, improve school conditions for student learning, and improve the use of technology), 
the 21st Century Community Learning Centers program (which supports activities during 
nonschool hours that offer academic enrichment and additional services, such as counseling and 

 
3 Puerto Rican public school students participate in a Spanish version of the NAEP mathematics assessment. 
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nutrition and health education, for school-aged children), and the Education for Homeless 
Children and Youths program. For example, a congressional task force estimated that Puerto 
Rico’s Title 1-A grants would have been $51.9 million (12.7 percent) higher in 2016 without the 
caps, increasing from $408 million to $460 million. Similarly, in the absence of the caps,  
Title 4-B grants would have been $4.1 million (14.1 percent) higher in 2016, increasing from 
$29.4 million to $33.5 million. Finally, PRDE is not eligible to receive Title 5-B funds from the 
Rural Education Achievement Program or the Rural and Low-Income School Program 
(Congressional Task Force on Economic Growth in Puerto Rico, 2016).  

Another challenge facing Puerto Rico’s public K–12 school system concerns its long history 
of centralized administration. As noted earlier in this chapter, PRDE is one of only two education 
departments in the United States composed of a single LEA. This structure has been criticized 
for being inefficient and for impeding the participation of parents and teachers in school 
decisionmaking (Ladd and Rivera-Batiz, 2006; Collins, Bosworth, and Soto-Class, 2006). In 
addition, the centralized structure has led to questions about the proportion of educational 
expenditures devoted to administrative staff salaries, including central office administrators, 
school administrators, and office support staff, compared to those for instructional staff, 
materials, and support. Past reports about PRDE have highlighted overspending on 
administrative personnel as a problem in the current system (e.g., Ladd and Rivera-Batiz, 2006; 
Collins, Bosworth, and Soto-Class, 2006). However, data from the U.S. Department of 
Education for the 2014–2015 school year shows that per-pupil spending on general 
administration and school administration represented 7 percent of total per-pupil spending, which 
is close to the U.S. average of 8 percent. The only category for which HSOAC found above-
average spending in Puerto Rico during the 2014–2015 school year was food services (Cornman 
et al., 2017). However, the data are not adjusted for differences between Puerto Rico and 
CONUS, such as median income and cost of living. 

While Puerto Rico has previously introduced reforms and initiatives to restructure the 
education system, decisionmaking authority has remained in the hands of the Department of 
Education. During the 1990s, the Department of Education implemented reforms that promoted 
the active participation of teachers, parents, and school directors in the operation of schools or 
the design of curriculum and instruction. A new law created local school districts, headed by 
superintendents, that would assist the central system in managing schools and introduced school-
based councils to encourage participation from parents, teachers, and other community members. 
Nevertheless, as Ladd and Rivera-Batiz (2006) point out, the reforms “had little effect on the 
distribution of authority” (p. 207). Furthermore, in 1993, the Department of Education introduced a 
new program to establish a voucher system that would have permitted public school students to use 
public funds to attend private schools. However, this was never implemented because Puerto 
Rico’s Supreme Court ruled that such a program would represent an unconstitutional use of public 
funds for the support of religious institutions (Ladd and Rivera-Batiz, 2006). 

New efforts to decentralize the education system were under way before the 2017 hurricanes. 
A month prior to the storm, the government of Puerto Rico released a plan to improve the K–12 
system’s efficiency and effectiveness by reducing the number of schools and creating a 
regionally administered system, with more autonomy given to regional and school-level 
directors. As mentioned, these plans resulted in a new education reform bill, which was approved 
by the Puerto Rican Congress on March 8, 2018. 

One area where public school administration is not centralized is the management of school 
buildings and infrastructure. As reported by the HSOAC Public Buildings sector team, school 
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buildings can be owned by four different government agencies. The two largest public buildings 
owners in Puerto Rico—the Puerto Rico Public Buildings Authority (Autoridad de Edificios 
Públicos, or AEP) and Puerto Rico Industrial Development Company (PRIDCO)—are 
government organizations that act solely as building owners. However, activities in the buildings 
are operated by other government agencies or private-sector tenants. Furthermore, the 
government of Puerto Rico lacks a central ledger or database that shows the number, type, 
location, legal status, and condition of the real estate assets it owns (Fischbach et al., 2019). The 
complex ownership structure of K–12 school buildings in particular, along with the lack of a 
comprehensive database of public buildings, suggests that PRDE’s management of school 
infrastructure may have also constituted an administrative challenge faced by the education 
sector before the storms. 

At the postsecondary level, Puerto Rico spends almost as much per student in its public 
universities as does the United States. However, Puerto Rico’s per capita income is much lower 
than that of the United States. Hence, Puerto Rico spends a far higher percentage of its income 
on postsecondary education. One analysis estimated spending per student by public universities 
in Puerto Rico at 134 percent of per capita gross national product in 2001–2002, which was triple 
that of the United States (41 percent), as well as Latin American and Caribbean countries 
(45 percent [Ladd and Rivera-Batiz, 2006]). Interestingly, spending per student in private 
postsecondary institutions was about a third of that in public institutions in 2000–2001; the 
opposite is true in CONUS. Further, tuition and fees fund only 7.3 percent of public higher 
education spending in Puerto Rico, compared to 18.1 percent in CONUS in 2000–2001. The 
high relative level of spending in public postsecondary education has been characterized as 
unsustainable given Puerto Rico’s overall debt crisis.4 Given financial challenges associated with 
these high levels of spending, FOMB had planned a $201 million cut to the UPR system budget 
in 2017–2018 (FOMB, 2018). However, plans for implementing budget cuts were interrupted by 
the storms in September 2017 (UPR, 2018). 

A related challenge in postsecondary education is that government funding for public 
postsecondary institutions may disproportionately benefit higher-income students. While tuition 
and fees are higher at private institutions (average tuition in 2007–2008 was $3,415) compared to 
public universities (average tuition for the same year was $1,115), private institutions have 
tended to attract lower-income students (Ladd and Rivera-Batiz, 2006). For example, UPR at Río 
Piedras and UPR at Mayagüez, which are among the most well-ranked public universities in 
Puerto Rico, tend to enroll a larger percentage of students from private high schools that come 
from families with incomes above the Puerto Rican average. While public institutions may seek 
diverse populations, the high admissions standards tend to favor students from higher 
socioeconomic backgrounds (Ladd and Rivera-Batiz, 2006). Average household income for 
families of public university students in 2006 was $39,857, compared to $22,506 for families of 
private university students (Cataldi et al., 2014). 

 
4 For example, Puerto Rico’s government net recurrent revenues for FY 2016 were estimated at $15.9 billion, which 
is roughly 25 percent of the estimated $64.3 billion public debt. This large discrepancy suggests that overall 
government spending, including spending on postsecondary education, was unsustainable relative to the amount of 
tax revenue (RAND Corporation, n.d., p. 63). 
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Chapter Conclusion 
As we have illustrated in this chapter, Puerto Rico has a large public and private education 

sector with assets that include more than 80,000 employees and 500,000 students at the pre-K–12 
level and more than 350 postsecondary educational institutions with over 220,000 students and 
15,000 employees. Furthermore, education costs represent 16 percent of Puerto Rico’s budgetary 
expenditures, including funding for both PRDE and UPR. However, the education sector, 
particularly the public education system, has faced several long-standing challenges, including 
declining K–12 student enrollment, high concentrations of economically disadvantaged students 
and students with disabilities, and low student performance. As we discuss in the next chapter, 
the 2017 hurricanes not only damaged the infrastructure of educational facilities but also 
intensified or accelerated the existing challenges laid out in this chapter. 
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3. The Hurricanes’ Effects on the Education Sector 

This chapter covers the effects of Hurricanes Irma and Maria on the education sector, 
including its consequences on early-childhood, K–12, and postsecondary education. As will be 
discussed further below, the hurricanes brought many school facilities into service as disaster 
relief centers, while others incurred infrastructure damage and were closed, sometimes for 
extended periods of time. While infrastructure damage caused by the storms added to the 
challenges faced by the schools, in many respects, the hurricanes emphasized and worsened 
existing problems, including decreasing enrollments, inefficient school operations, and concerns 
about student learning and performance.  

Infrastructure Damage 
The hurricanes caused extensive damage to school infrastructure. The U.S. Army Corps of 

Engineers (USACE) conducted infrastructure inspections between October 17 and November 16, 
2017, and provided HSOAC with emergency damage assessments for 1,131 public K–12 school 
buildings in Puerto Rico.1 The damage data consisted of brief descriptions of damages but did 
not include information on functional impairment, cost estimates, images, or other details 
(RAND Corporation, n.d.). While the USACE assessments did not indicate the functional status 
of schools, PRDE reported that 1,094 schools were open as of December 20, 2017 (PRDE, 
2017), and an estimated 38 to 70 schools2 were closed permanently due to structural damage to 
the buildings (Government of Puerto Rico, 2017; Ruiz Kuilan, 2017). However, reports of the 
number of open schools and the number of permanently closed schools do not add up to the total 
number of schools reported by PRDE. 

The HSOAC Public Buildings sector team coded text descriptions of the damage data 
provided by USACE in order to categorize data into damage and other issue types. Their findings 
are summarized in Figure 3.1, and the number of damages/issues recorded for each school are 
shown in Figure 3.2. The most common issues are problems with water systems, general 
building damage, outdoor structural damage, and roof damage.  

Additional assessments of damage were conducted by Health and Social Services RSF team 
on a subset of K–12 schools in October and November 2017, as well as January and February 
2018 (FEMA, 2018). Many schools reported the presence of water damage, mold in classrooms, 
and pests. The site visits to 12 schools conducted by the Health and Social Services RSF team in 
December 2017 included several reports of fumigation for pests, but the occurrence of ticks and 
termites persisted, and one school in Vieques reported rodent infestations (FEMA, 2018). The 
lack of formal training for mold remediation was also a concern (FEMA, 2018). The presence of  

 
1 The number of K–12 public school buildings inspected by USACE (1,131) does not match the number of open 
schools reported by PRDE at the beginning of the 2017 school year (1,113). We did not find data to determine if the 
mismatch was due to errors in the USACE data or to the fact that one school could be housed in more than one 
building. 
2 There is also variability in the number of schools reported closed. The upper limit is 70, and that number comes 
from the Governor’s Build Back Better report. 
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Figure 3.1. The Percentage of Schools with Different Types of Damage 

 

Figure 3.2. The Distribution of the Number of Issues per School 
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mold was also reported during RSF site visits to two private schools in December 2017 (FEMA, 
2018). In visits conducted by the RSF in January and February of 2018, many schools reported 
efforts to clear debris, manage pests, and clean mold (FEMA, 2018). However, it should be noted 
that visits were to a very limited subset of schools (9), and it is not clear whether the assessment 
of mold remediation was adequate. 

In addition to damage to early-childhood and K–12 facilities, many UPR buildings were 
damaged during the hurricanes, including two that were destroyed and over 50 that suffered 
major damage. Medical school laboratories and research facilities were also severely damaged. 
For example, the basement of the UPR medical school was flooded, damaging School of 
Dentistry equipment, clinics, and supplies. Additionally, experimental stations were damaged, 
including some located on islands off the coast of the main island of Puerto Rico (Bartfai, 2018).  

Repairs to address structural damage at UPR sites are estimated to cost a total of 
$132 million (UPR, 2018). While the UPR system was already slated for a $201 million budget 
cut authorized by FOMB in 2017–2018, Hurricane Maria interrupted the planning process 
between UPR and FOMB (UPR, 2018). To address mandated reductions in appropriations and 
expected rebuilding expenses, the UPR Board of Governors has explored increasing tuition and 
consolidating campuses (UPR, 2018). 

Migration of Students and School Staff  
Puerto Rico’s K–12 schools have long been affected by declining enrollments. These 

declines were accelerated by the storms, with most municipalities reporting that enrollment in 
public schools decreased as a result of the hurricanes. 

After the hurricanes, the migration of individuals within Puerto Rico increased student 
mobility, and migration to CONUS decreased student enrollment across Puerto Rico. As of 
December 2017, PRDE estimates that about 331,000 students were enrolled in schools after the 
hurricane, compared to 345,000 before the storm (Ujifusa, 2017). A 2017 report by the Center 
for Puerto Rican Studies at Hunter College estimates further declines in student enrollment. A 
total of 22,710 to 42,771 school-age children are predicted to leave in 2018 and throughout 2019; 
between 8,068 and 16,443 will be under five years of age (Meléndez and Hinojosa, 2017).  

At the postsecondary level, many university students across the island chose to study in 
CONUS for one or two semesters during the 2017–2018 school year (Bartfai, 2018; Beeler, 
2017). The Hunter College report estimates that a total of between 17,250 and 32,721 college-
age (18–24 years old) adults will leave Puerto Rico in the two years following the 2017 
hurricanes (Meléndez and Hinojosa, 2017).3 

Effects on School Operations 
Across Puerto Rico, K–12 schools were closed for a total of 33 to 70 days after the 

hurricanes (FEMA, 2018). The length of school closures varied by region, with schools in 
municipalities with greater damage experiencing the longest closures. The length of closures for 
private K–12 schools and for public and private early-childhood education centers is unknown. 
However, news reports suggest that the latter experienced lengthy closures, which affected 
parents’ ability to return to work (Education Development Center, 2018; Elliot, 2018). 

 
3 This estimate includes those who would have left without the hurricanes. 
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Soon after the storms, some school buildings were utilized as shelters or disaster relief 
“service centers” and continued to serve in this capacity once students returned to school 
(Balingit and Hernandez, 2017). In some cases, this continued use delayed schools’ ability to 
reopen and limited the services that were provided to students. However, the use of schools as 
shelters provided students with a safe place to go during the day, which allowed parents to begin 
the process of recovering and returning to work. Nevertheless, it is unclear how many schools 
continued to serve as service centers after students returned to school, for how long, or how this 
function affected schools’ ability to resume normal operations. 

The lack of electricity, reliance on gas generators, and lack of potable water forced some 
reopened schools to remain on limited schedules. For example, due to extreme heat, schools 
without functioning air-conditioning systems reduced school hours. Furthermore, the lack of 
electricity complicated food storage and preparation in school facilities. As mentioned above, 
about 80 percent of public school students are eligible for free or reduced lunch, and families 
may rely on schools to provide lunchtime meals for their children. In addition, many schools 
usually provide breakfast and dinner for students. 

Schools also faced extensive transportation issues. Due to the debris in the roads and the 
existing terrain, one school visited by the Health and Social Services RSF had to use smaller 
school buses, resulting in an increased number of trips to and from the school. For some 
students, this meant that their day was extended by hours. In extreme cases, some students were 
left at schools in the morning with no supervision. 

Finally, with many homes and schools sustaining extensive damage, school supplies, 
including textbooks, were destroyed. It is unclear how widespread the damage was to school 
supplies and instructional materials, but this also likely has affected schools’ ability to reestablish 
normal functioning. 

The hurricanes also affected Puerto Rico’s education labor force. As of March 8, 2018, 
the Department of Education estimates that between 64 and 88 percent of teachers and 67 to 
87 percent of principals had reported back to work. Table.3.1 shows the percentages of teachers, 
principals, and other staff members who have reported back to work by region as well as student 
attendance by region. 

Table 3.1. Education Staff and Student Attendance as of March 8, 2018 

Region Arecibo Bayamon Caguas Humacao Mayagüez Ponce San Juan 

Teachers 83% 64% 64% 72% 88% 68% 85% 

Principals 87% 67% 72% 71% 84% 67% 87% 

Other staff 95% 72% 75% 80% 95% 71% 82% 

Students 81% 60% 65% 74% 88% 57% 79% 

SOURCE: Keleher, 2018. 
NOTE: The Department of Education estimates having a total of 50,980 full-time employees (Puerto Rico Department 
of Education, 2018). 

 
At the postsecondary level, the Río Piedras (San Juan) campus of UPR was closed for 

40 days; the final UPR campus to reopen following the storm had been closed for 47 days (Korn, 
2017), though several libraries remained closed or with limited operations (Garcia-Febo, 2018). 
Across Puerto Rico, some academic buildings and labs were destroyed, and many dormitories 
and libraries were damaged (Green and Cochrane, 2018; Cleveland, 2018; Tam, 2018). 
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Effects on Students and Learning Outcomes 
As noted in the previous section, after the 2017 hurricanes, K–12 schools across Puerto Rico 

were closed for 33 to 70 days (FEMA, 2018). The loss of instructional time at these schools is 
likely to have a negative effect on student achievement for the current and perhaps even the next 
school year (Goodman, 2014; Crittenden Fuller, 2013). 

The precise educational consequences of these disruptions are difficult to estimate. However, 
studies show that natural disasters have significant effects on children’s stress symptoms (Vogel 
and Vernberg, 1993; La Greca and Silverman, 2009; Ceyhan and Ceyhan, 2007; Neria, Nandi, 
and Galea, 2008; Osofsky et al., 2009; Dogan-Ates, 2010). Stress responses in children can 
directly affect their cognitive abilities or may lead to behavioral problems (Smilde-van den Doel, 
Smit, and Wolleswinkel-van den Bosch, 2006; Swenson et al., 1996), which could indirectly 
affect academic performance (Crittenden Fuller, 2013). Furthermore, stress symptoms can, in 
some cases, lead to the development of post-traumatic stress disorder (Shannon et al., 1994; 
Russoniello et al., 2002; Galea, Nandi, and Vlahov, 2005; Goenjian et al., 2005) and/or 
depression (Goenjian et al., 2005; Kar and Bastia, 2006). According to the Health and Social 
Services RSF team site reports, student mental health is one of the main concerns, and incidences 
of suicide and attempted suicide among minors have risen drastically since the hurricane, 
affecting children as young as eight years old. A December report based on data from school 
visits noted an increase in behavioral health needs among students, families, faculty, and staff 
(FEMA, 2018). 

Disasters can also influence school performance due to school closures or increased absences 
for individual students resulting in less time for learning. Relatedly, damage to housing and 
schools that followed Hurricanes Irma and Maria likely caused students to move to different 
schools, which could have negative effects on educational performance (Pane et al., 2008). A 
study on the effect of hurricane exposure on student achievement suggests that hurricanes have a 
negative effect on reading test scores, especially in middle school grades and for students eligible 
for free or reduced-price lunch. While effects were small (about 1 percent of a standard 
deviation), the hurricanes included in the study’s analysis were associated with 0.7 missed days 
of school (Crittenden Fuller, 2013). Given that Hurricanes Maria and Irma resulted in school 
closures of 33 to 70 days, it is possible that learning loss was significant. As mentioned in 
Chapter 2, results of Puerto Rico’s standardized student achievement tests for the 2017–2018 
school year show lower student performance in Spanish and English relative to the previous 
year (Disdier, 2018). However, it is unclear whether and how PRDE’s analysis of student 
performance data accounted for changes in the student population or previous trends in student 
performance. While we are unable to attribute the lower performance of students directly to the 
storms, the results are suggestive of learning loss during the 2017–2018 school year. 

School administrators were also concerned about college-bound students in homes without 
power, which may affect their ability to prepare for the College Entrance Examination Board, 
also known as the “College Board” (the SAT equivalent in Puerto Rico). However, the date of 
the test was postponed, and colleges and universities in Puerto Rico adjusted their deadlines for 
submission of test results in acknowledgment of these issues. 

Similar issues were noted for postsecondary students. Campuses were closed from 35 to 
47 days (Korn, 2017; Tam, 2018); when classes resumed, electricity and internet reliability was 
low (Bartfai, 2018; Cleveland, 2018). University schedules were compressed; classes and exams 
were frequently held on weekends to make up for lost time (Bartfai, 2018). Many undergraduate 
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students transferred to CONUS schools for the spring 2018 semester, with the expectation that 
they would return to their home institutions for the 2018–2019 academic year (Bartfai, 2018).  

At the graduate level, some science students transferred permanently to CONUS institutions, 
as their labs in Puerto Rico sustained great damage (Cleveland, 2018). Medical students at Puerto 
Rico’s four medical schools experienced distinct hardships in continuing their studies. With 
learning resources for medical education increasingly available in digital or online form, the lack 
of electricity and internet access inhibited medical students’ ability to study for licensing 
examinations (Quiñones-Rivera and Rubin, 2018). Further, about half of Puerto Rican medical 
students typically complete their residency in CONUS (Quiñones-Rivera and Rubin, 2018), but 
the power outages caused by Hurricane Maria prohibited many fourth-year medical students 
from completing residency applications, which are available exclusively through an online 
system (Yordan-Lopez et al., 2018).  

Chapter Conclusion 
As we describe above, the hurricanes damaged educational infrastructure, disrupted school 

operations, and affected student enrollment. While the precise effects of these disruptions on 
students are difficult to estimate, it is likely that the hurricanes negatively affected their physical 
and mental health, as well as their learning. Furthermore, these damages have to be understood in 
the context of the existing challenges the education sector was experiencing prior to the storms, 
as well as the preexisting reform efforts to improve the public education system, as described in 
Chapter 2. Hence, the COAs we developed—and describe in the following chapter—do not 
assume that recovery efforts or the transformation of the education system are to occur on a 
blank slate but rather in the context of a complex system with ongoing prestorm reform efforts to 
improve governance, transparency, and performance. 
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4. Themes for Recovery and Courses of Action 

The COAs described in this chapter are a collection of activities, policies, and actions 
developed to support the human capital investments identified in the Governor’s recovery plan. 
More specifically, the plan’s recovery strategy highlights the need to invest not only in 
rebuilding education infrastructure but in “transform[ing] the education system to produce 
competitive graduates with the knowledge and skills needed to adapt to changes in the economy, 
the environment, and technology” (Puerto Rico Public-Private Partnerships Authority, 2018). 
Indeed, much of the ultimate value of Puerto Rico’s infrastructure lies in the extent to which it 
supports individuals and communities in living healthy, productive lives, which, in turn, is 
essential for ensuring a robust economic recovery. 

Drawing on the recovery and human-capital-investment priorities identified by the 
government of Puerto Rico in collaboration with PRDE and other stakeholders, our team 
developed COAs that would address a mix of short- and long-term needs, align with needs 
identified by Puerto Rican stakeholders, complement preexisting reform efforts in the education 
sector, and balance innovation and aspiration with addressing basic needs. Importantly, we 
reviewed education research on the effect of the approaches that we identified and considered the 
feasibility of COA implementation in the Puerto Rican context. 

We developed a total of 13 COAs that we group according to four interrelated and 
reinforcing themes related to the Governor’s strategy for education sector recovery and 
transformation. These four themes served as the basis for four portfolios of education-related 
COAs, representing different options for investment strategy, which were presented to the 
Governor’s office. The Governor’s office elected to include all 13 education COAs in its strategy 
for rebuilding the education sector, which was the most extensive option for investment presented. 
The themes within the 13 COAs include 

• rebuilding, repairing, and upgrading infrastructure 
• strengthening and supporting the Governor’s K–12 system reform 
• expanding and improving out-of-school and preschool learning opportunities 
• increasing access to vocational, technical, and career education and strengthening school-

to-work transitions. 
In the following four subsections, we provide a brief overview of each of the four themes 

along with a table listing the COAs related to that theme. In addition, at the end of this chapter, 
we also discuss how our COAs take a cross-sector approach to human recovery and help support 
a variety of social service needs. The numbers assigned to each COA allow readers to find them 
in the full recovery plan and thus are not in sequential order in the tables. The full COA 
descriptions are found in the Appendix. 

Rebuilding, Repairing, and Upgrading Infrastructure 
The first step in recovery involves rebuilding and repairing school infrastructure, which also 

presents an opportunity to upgrade infrastructure in a way that promotes resilience to flood 
hazards. As Table 4.1 shows, the HSOAC Education and Public Buildings team worked to 
develop three COAs related to rebuilding, repairing, and upgrading infrastructure.  
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Table 4.1. Courses of Action Related to Rebuilding, Repairing, and Upgrading Infrastructure 

No. Name of COA Brief Description 

EDU 11 Rebuilding of Public (Puerto Rico 
Department of Education and 
Municipal) Pre-K–12 School 
Infrastructure 

Repair damages to public pre-K–12 public schools caused by 
Hurricanes Irma and Maria and ensure that repairs meet 
current building safety codes for wind, flood, and seismic 
risks. 

EDU 12 Consolidate and Rebuild University 
of Puerto Rico Infrastructure 

Repair damages to UPR schools caused by Hurricanes Irma 
and Maria and ensure that repairs meet current building 
safety codes for wind, flood, and seismic risks. 

EDU 13 Landscape Analysis and Rebuilding 
of Private Nonprofit Pre-K–12 School 
Infrastructure 

Repair damages to private nonprofit pre-K–12 schools caused 
by Hurricanes Irma and Maria and ensure that repairs meet 
current building safety codes for wind, flood, and seismic 
risks. 

 
EDU 11 focuses on repairing hurricane damage to pre-K–12 public schools1 that are 

managed by PRDE and municipalities. In EDU 13, we suggest that the rebuilding of private pre-
K–12 nonprofit schools begin with a landscape analysis of the private nonprofit (PNP) school 
infrastructure, as well as outreach to schools on eligibility for assistance. At the postsecondary 
level, we also developed EDU 12 to repair hurricane damage to UPR facilities and to conduct an 
analysis of the UPR system to determine how campus consolidation during the rebuilding 
process could best meet the educational goals of the university system and ensure the system’s 
financial stability.  

All rebuilding COAs ensure that repairs meet current building safety codes for wind, flood, 
and seismic risks and support whole-community standards and all-access needs (e.g., ADA 
accessibility). Ensuring that schools meet current codes means they will be more resilient against 
future storms or other disasters. Finally, buildings will need to be repaired and upgraded in ways 
that enable learning and thriving environments that promote student-directed learning and 
provide collaborative work spaces where students and teachers share creative, innovative, and 
developmentally appropriate teaching and learning experiences. 

Strengthening and Supporting the Governor’s K–12 System Reform 
As noted in Chapter 2, an extensive transformation of Puerto Rico’s educational system was 

initiated before the storm in 2017 when PRDE began efforts to consolidate K–12 schools, given 
sharp decreases in student enrollment since 2010, and to reform PRDE by (among other things) 
decentralizing PRDE into seven LEAs and increasing parental choice. The six COAs we 
developed, listed in Table 4.2, aim to support the transformation of the school system in a 
number of ways. 

 
1 While our description of the Education sector separates early childhood and prekindergarten from K–12 schools 
given their administration by separate government entities, our infrastructure COAs refer to pre-K–12 school 
infrastructure because many prekindergarten classes are colocated in K–12 schools. 
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Table 4.2. Courses of Action Related to Strengthening and Supporting the Governor’s  
K–12 System Reform 

No. Name of COA Brief Description 

EDU 2 Improve Longitudinal Data 
System to Support Evidence-
Based Policy 

Complete efforts proposed in Puerto Rico’s application to the 
Statewide Longitudinal Data Systems (SLDS) Grant Program. 

EDU 4 Multisector Analysis to Support 
Resource Allocation Decisions 
Related to Schools 

Engage a multidisciplinary group of analysts and key stakeholders 
to (a) identify strategies, ongoing analysis, decision rules, and 
other approaches that can assist the Department of Education and 
related departments and stakeholders and (b) review the manner 
in which economic, infrastructure, educational, and teacher 
workforce resources are currently colocated across communities. 

EDU 5 Implement a Student-Based 
Budget System 

Assess how funds are allocated to schools, and identify unmet 
funding needs and inequities based on geographic location or 
school characteristics; then determine whether and how a new 
student-based budget formula would allow funding to be distributed 
more equitably, effectively, and transparently. 

EDU 8 Strengthen School Leadership 
Pipeline 

Strengthen the school director and district leader pipeline through 
the improvement and alignment of recruitment, embedded training, 
support, retention practices, and efforts to anticipate and 
understand future skill demands on education leaders. 

EDU 9 Develop and Implement 
Teacher Pipeline Program 

Pursue a multipronged strategy to align and strengthen teacher 
preparation programs, improve instructional practice through 
professional development, and retain high-quality teachers. 

EDU 10 Develop and Implement a 
Parent Education Program on 
School Choice 

Develop an outreach and public education program to inform 
parents and other guardians about new schooling options and 
provide information on the quality of schools their students attend 
and other potential choices that they could make. 

 
PRDE stakeholders acknowledge that the effectiveness of school- and education-related 

investments are often affected by factors beyond the education system, such as economic 
conditions, population trends, and changing workforce needs. For example, such decisions as 
school closures are complicated and must balance schools’ links to communities and student 
well-being with posthurricane enrollment decreases driven by students leaving Puerto Rico. 
Based on input from PRDE, we developed EDU 4 to engage a multidisciplinary group of 
analysts and key stakeholders to (a) identify strategies, ongoing analysis, decision rules, and 
other approaches that can assist PRDE and related departments and stakeholders in improving 
capacity for decisionmaking and (b) review the manner in which economic, infrastructure, 
educational, and teacher workforce resources are currently colocated across communities to 
improve their allocation and distribution. Examples of such analysis may include, but are not 
limited to, GIS analysis relating current school locations to population trends, location of 
teaching workforce, economic trends, infrastructure attributes, and quality. 

In addition to improving PRDE’s decisionmaking capacity in EDU 4, PRDE would benefit 
from stronger data systems. In EDU 2, we recommend the completion of a longitudinal data 
system—some components of which have already been developed by PRDE—to support PRDE 
in making timely, evidence-driven decisionmaking about resource allocations and future school 
closures. Proposed system enhancements include increasing user-friendliness and linking K–12 
data to postsecondary outcomes and workforce data to better manage school-to-work transitions. 
The implementation of EDU 4 would be best realized with the completion of this data set. 
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Furthermore, we suggest that training be provided on how to integrate data into PRDE and 
school operations and decisionmaking regarding such issues as professional development needs 
and school funding.  

Relatedly, Puerto Rico’s recently approved education reform bill aims to guarantee equitable 
funding for all students. With the influx of additional dollars from federal relief funds and 
philanthropic investments, PRDE has an opportunity to review existing budgeting practices; 
assess whether there are specific regional or municipal funding needs and priorities; and ensure 
that new funding sources, as well as existing dollars, are distributed equitably, effectively, and in 
a transparent manner. Hence, in EDU 5, we suggest the review of current budget practices to 
assess how funds are allocated to schools and identify unmet funding needs and inequities based 
on geographic location or school characteristics (e.g., percentage of economically disadvantaged 
students at a school, special needs population, proportion of Spanish learners, percentage of the 
population experiencing homelessness, grade levels served, rural versus urban). Based on this 
review, PRDE can determine whether and how a new student-based budget formula would allow 
funding to be distributed more equitably, effectively, and transparently across both public and 
new charter schools. The completion of a longitudinal student data set, as we suggest in EDU 2, 
could further improve the capacity of PRDE to continuously assess and improve the effectiveness 
and equal distribution of its budget allocations. 

New professional development and talent management systems will be needed to ensure that 
PRDE’s administrator and teacher workforce is prepared to implement the new education reform 
and to transform the system to improve student outcomes. Hence, in EDU 8, we suggest building 
on PRDE’s existing leadership development strategy with the goal of increasing the availability 
and quality of school directors and regional superintendents. Strengthening the capacity of 
regional superintendents will be particularly important as PRDE makes the transition from one to 
seven regional LEAs, especially in light of previously unsuccessful efforts to decentralize the 
administration of public K–12 schools. To achieve this, we recommend strengthening the school 
director and district leader pipeline by improving and aligning recruitment, embedded training, 
support, retention practices, and efforts to understand future skill demands on education leaders. 
Relatedly, EDU 9 suggests a multipronged strategy to align and strengthen teacher preparation 
programs, improve instructional practice through professional development, and retain high-
quality teachers. Finally, we also recommend the development of a new program to educate 
parents/guardians (especially in disadvantaged communities) about the options provided through 
new school choice programs in EDU 10. The parent education program could benefit from using 
data on schools, developed as part of EDU 2, and from staff trained in data use. 

Expanding and Improving Out-of-School and Preschool Learning 
Opportunities 
Expanding existing and implementing new out-of-school learning opportunities can address 

potential learning loss caused by prolonged school closures (whether or not storm related) and 
integrate services to meet students’ mental and physical health needs. We developed three COAs 
related to the expansion and improvement of out-of-school and preschool learning opportunities, 
which are listed in Table 4.3. 
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Table 4.3. Courses of Action Related to Expanding and Improving Out-of-School and Preschool 
Learning Opportunities 

No. Name of COA Brief Description 

EDU 1 Create New—and Enhance 
Existing—After-School and 
Summer Learning Opportunities 

Expand existing and implement new summer and after-school 
learning programs to address posthurricane learning loss, 
ensure access to the full range of educational opportunities, and 
provide consistency to meal programs that are part of summer 
and after-school programs. 

EDU 3 Landscape Analysis of Early-
Childhood Interventions and Care 
Opportunities 

Undertake a landscape analysis of (a) the demographics of 
zero- to five-year-olds (and their families), (b) the current 
supply of interventions and care settings in Puerto Rico, and 
(c) opportunities to address unmet needs or achieve better 
outcomes through evidence-based interventions and high-
quality care. 

EDU 7 Augment Tele-Education/Online 
Education 

Address loss of instructional time in schools through continued 
online learning programs aligned with the scope and sequence 
of the curriculum during temporary school closures. 

 
EDU 1 focuses on the expansion and improvement of existing summer and after-school 

learning programs. These programs could incorporate academic, health, and mental health 
services to alleviate the effects of the storms and ongoing changes in the school system on 
student learning, as well as mental and physical health and nutrition. In addition to expanding 
summer and after-school learning opportunities, EDU 7 suggests that PRDE partner with 
professional development providers to create a repository of online learning resources aligned 
with the scope and sequence of the curriculum, so students’ education is not disrupted during 
future temporary school closures. Such an online repository—offering free, open English- and 
Spanish-language educational resources appropriate for various subject areas‚ grade levels‚ and 
technology platforms (e.g.‚ desktop‚ laptops or tablets‚ mobile and smartphones)—can help 
schools and teachers provide “emergency instruction” in the event of school closures lasting 
more than two weeks. This COA assumes reliable power and broadband access to schools. 
Hence, the development of municipal hot spots in public buildings, parks, town squares, and 
public housing, as well as plans to expand broadband infrastructure throughout Puerto Rico, will 
be critical to ensure the success of online learning efforts. 

Finally, extensive research shows the benefits of high-quality preschool and early-childhood 
programs, such as parenting programs for families and early-childhood care settings in the first 
five years before formal schooling. Such programs support children’s well-being and provide an 
important foundation that improves children’s academic, social, and health development, as well 
as outcomes for parents. These programs can also support better economic outcomes for students 
later in life. Hence, our team suggested in EDU 3 that long-term recovery and efforts to 
transform Puerto Rico’s education system should include a focus on expanding and improving 
early-childhood and preschool programs. Specifically, we suggest the design and implementation 
by ACUDEN of a landscape analysis of existing early-childhood needs and resources to develop 
strategies for strengthening available resources in this area.  
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Increasing Access to Vocational, Technical, and Career Education and 
Strengthening School-to-Work Transitions 
As the government of Puerto Rico pushes toward new social and economic opportunities, 

students need to be well prepared to take advantage of this landscape. In partnership with local 
public K–12 schools and private industry‚ EDU 6 focuses on creating a one-year pilot program 
to expand and update K–12 vocational programs in Puerto Rico to align with changing 
workforce needs and growing economic sectors. Those growth sectors include manufacturing 
(particularly biopharmaceuticals), entrepreneurship, finance, renewable energy, construction, 
hospitality, and health care. The suggested pilot program was designed to serve 280 to 
560 students but could be scaled up over a ten-year period to reach as many as 22,000 students. 
EDU 6 is listed in Table 4.4. The design of the program could benefit from the completion of a 
longitudinal data system, as we suggest in EDU 2, and from analysis carried out as part of EDU 4.  

Table 4.4. Course of Action Related to Increasing Access to Vocational, Technical, and 
Career Education and Strengthening School-to-Work Transitions 

No. Name of COA Brief Description 

EDU 6 Expanding and Updating K–12 
Vocational Programs 

Implement a one-year pilot program and subsequent full-scale 
program to expand and update K–12 vocational programs in 
Puerto Rico given changing workforce needs and growing 
economic sectors. 

 

Making Education Part of a Cross-Sector Approach to Human Recovery 
In addition to addressing needs and goals specific to the education sector, our COAs take a 

cross-sector approach to human recovery and help support a variety of social service needs, such 
as the delivery of health care to prevent disease, treating acute disease, managing chronic illness, 
and ensuring the well-being of vulnerable populations. Specifically, our COAs focused on 
expanding and improving after-school, summer, and preschool educational opportunities (EDU 
1, EDU 3) include the integration of services to support children’s well-being. In early-childhood 
education, these services can include health and developmental screenings, nutritious meals, and 
oral health and mental health support, as well as services for parents. Similarly, after-school and 
summer school programs can provide entry points for the provision of physical and mental health 
services, as well as opportunities to provide enrichment activities related to vocational and 
technical education. Finally, our COA to increase access to vocational and technical education 
(EDU 6) aims to improve student outcomes and promote the economic recovery of Puerto Rico 
by aligning educational opportunities with changing workforce needs and growing economic 
sectors. 

In addition to addressing student needs that cut across sectors, our COAs aim to strengthen 
collaboration among key stakeholders in K–12 schools, postsecondary institutions, health and 
mental health services, and private industry. We specifically developed a COA (EDU 4) to 
engage a multidisciplinary group of analysts and key stakeholders to conduct analyses to further 
understand the connections between investments in education and economic, infrastructure, and 
community needs and resources. Furthermore, our COAs related to expanding out-of-school 
educational opportunities (EDU 1, EDU 7) call for greater collaboration between schools, 
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summer and after-school program providers, health and mental health practitioners, and 
professional development providers. Our COA to complete a longitudinal student data system 
(EDU 2) suggests collaboration between elementary, secondary, postsecondary educational 
institutions, and the private sector to link K–12 data with postsecondary outcomes and workforce 
data to better manage school-to-work transitions. Relatedly, the piloting of a vocational and 
technical K–12 program (EDU 6) hopes to foster greater collaboration between K–12 schools, 
postsecondary institutions, and private industry stakeholders. 

Chapter Conclusion 
Given that many of these COAs are intended to address long-standing issues in Puerto Rico’s 

education system, we recognize that they will not be easy to implement. However, the range of 
actions provided supports the important role of schools in shaping young minds and in preparing 
both youth and adults for their roles in the workforce and the civic arena. Recommended COAs 
include steps to rebuild and repair school infrastructure damaged in the storm or just worn out 
after years of use, steps to support school reforms and improve student performance at all levels, 
and steps to help students and former students make productive transitions into the workforce. In 
the final chapter, we will provide a few considerations to help support the implementation of 
these COAs. 
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5. Conclusion 

In the introduction to this report, we noted that Puerto Rico’s recovery plan and the related 
COAs were designed not just to address damage from the 2017 hurricanes but to “build back 
better”—that is, to address long-standing challenges that have often impeded Puerto Rico’s 
progress. The damage and needs assessment described in this report is key to understanding the 
underlying issues that must be addressed for Puerto Rico to achieve both full recovery from the 
storms as well as transformation. 

Implementing key actions in the education sector is central to Puerto Rico’s recovery and 
transformation. Education is a cornerstone of Puerto Rico’s economy, society, and political 
systems. It helps build and sustain the knowledge and skills needed to ensure that individuals, 
communities, and key institutions can adapt to changes in the world economy, the environment, 
and technology. Education also helps individuals and communities respond to social and cultural 
changes while maintaining Puerto Rico’s unique identity. 

The education-related COAs described in the previous chapter are designed to enhance and 
build on the recently approved education reform bill in Puerto Rico. Among key components of 
the bill are decentralizing authority in the education system by creating seven LEAs, creating a 
new school choice environment, and guaranteeing equitable funding for all students. 

Given the timeline and purpose of the recovery plan, creating detailed implementation plans 
and determining the sequence with which COAs are to be implemented was beyond the scope of 
our work. However, we conclude by describing a range of considerations that those involved in 
implementing the COAs should bear in mind. 

Implementation Will Require Additional Analysis, Detailed Planning, and 
Adjustments  
The process of implementation is often seen as a matter of carrying out steps defined in a 

plan with high fidelity. However, each of the COAs will require at least some degree of 
additional analysis and the fleshing out of key details by key implementers, including PRDE, 
school leaders, teachers, and other Puerto Rico education stakeholders. For instance, the COA on 
teacher and school leader professional development and pipelines will require additional efforts 
to engage local stakeholders to define in greater detail such key concepts as the content and 
priorities of professional development and the types of partnerships with professional 
development providers. In addition, given that many of the COAs involve substantial changes to 
education practices, ongoing local stakeholder engagement will be essential in determining 
which COAs to prioritize, promoting buy-in, and integrating the concerns and needs of Puerto 
Ricans. Furthermore, implementation will require considering how planning for each COA is 
intertwined with planning for other education COAs. Below we provide additional details about 
some of the issues that COA implementers will need to consider as they finalize plans and 
implement COAs. 
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Cost Estimates Will Need to Be Updated 
Cost estimates provided for the COAs were typically based on the best available information 

but should be verified and updated, if necessary. For instance, we made assumptions about the 
number of teachers and school leaders in need of training, the number of after-school and 
summer school programs needed, and so on. These assumptions are clearly stated in the COA 
descriptions in the appendix but should be verified and revised as needed. 

Key Partners Will Need to Be Identified and Engaged 
The COAs identify likely implementation partners. However, securing commitments to 

participate was beyond the scope of this strategic planning process. Thus, implementers will 
need to review and (as needed) revise the list of partners, contact them, secure commitments, 
and identify a more detailed division of labor, modes of communication, and options for 
coordination. The successful implementation of COAs will require an ongoing local stakeholder 
engagement strategy to ensure the representation of diverse education stakeholders’ needs and 
experiences, from PRDE senior officials to parents in remote, rural communities. Furthermore, 
local stakeholder engagement will be equally important in creating buy-in for changing existing 
education structures and practices at all levels. 

Ongoing Monitoring and Formative Evaluation Will Be Needed 
Ongoing monitoring and formative evaluation will be needed to inform various midcourse 

corrections throughout the implementation process. In many or most instances, this might begin 
with the construction of logic models, process flows, or other representations to guide the 
selection of key indicators.1 Furthermore, monitoring and evaluation efforts should focus on 
whether programs show signs of producing both relevant outputs (e.g., trained teachers) and 
outcomes (e.g., better student performance). 

Dependencies with Other Courses of Action Should Be Considered 
The implementation of some of the education COAs depends on COAs in the education 

sector and in other sectors as well. For instance, efforts to engage a multidisciplinary group of 
stakeholders in analyzing investments in the education sector in EDU 4 will be most successful if 
done in coordination with planning for the completion of the longitudinal student data system 
proposed in EDU 2. Similarly, some COAs depend on COAs in other sectors; the education 
sector COA related to augmenting online learning opportunities assumes reliable power and 
broadband access to schools. Hence, the implementation of this COA depends on the execution 
of COAs related to municipal hot spots (CIT 19) and rural area networks (CIT 4) developed by 
the HSOAC Comm/IT sector teams. We note likely precursors for each of our COAs in the 
appendix. 

 
 

 
1 For further discussion of performance metrics, see, Harry P. Hatry, Performance Measurement: Getting Results, 
Washington, D.C.: Urban Institute, 2007.  



  33 

Appendix. Courses of Action 

The appendix presents the full descriptions of all 13 courses of action. 
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EDU 1 

Create New—and Enhance Existing—After-School and Summer 
Learning Opportunities 

Sectors Affected 
Education, Health and Social Services 

Issue/Problem Being Solved 
Posthurricane school closures lasted between 30 and 70 days, and, even after opening, many 

schools were not able to operate on a normal schedule due to such problems as a lack of 
electricity and potable water. Prolonged closures can cause extensive learning loss for students. 
Additionally, student mental and physical health has been negatively affected by the hurricane, 
and the ongoing changes in the school system can cause further confusion and distress among 
students. 

• Health and mental health problems associated with the hurricane 

- In a preliminary analysis of site visits to schools, conducted in December, January, 
and February of 2018, the Health and Social Services RSF described multiple schools 
reporting gastrointestinal outbreaks, an uptake in sick students, and an increase in 
incidences of conjunctivitis (December) and influenza.1 

- During the same visits, mental health was identified as an important concern across 
schools. For example, the incidences of suicide and attempted suicide among minors 
have risen drastically since the hurricane, affecting children as young as 8 years old. 

• By providing an opportunity for school staff and students in newly consolidated schools 
to participate jointly in summer learning programs, the COA can also address confusion 
surrounding ongoing changes in school system—temporary closures, relocation of 
students and teachers, and school closings. 

Description 
This COA will expand existing and implement new summer and after-school learning 

programs to address posthurricane learning loss, ensure access to the full range of educational 
opportunities, and provide consistency to meal programs that are part of summer and after-school 
programs. These programs could incorporate academic, health, and mental health services to 
alleviate the effects of the storms and ongoing changes in the school system on student learning, 
as well as mental and physical health and nutrition. The COA entails the following actions: 

• Identify current summer and after-school learning programs in Puerto Rico and engage 
them in the expansion and improvement of their current program offerings and the 

 
1 Assistant Secretary for Preparedness and Response, Preliminary Analysis of Schools (December, January, and 
February), retrieved from PR_Dec- School-Visits_Summary-1.docx and PR_School_JanFeb_2018.docx and 
PR_Schools JanFeb 2018.pdf (on MaxTrax). 
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development and implementation of new learning opportunities to offset learning loss in 
the months after the storms, while schools were either closed or not fully functional. 

• Create the space and time for the provision of health and mental health education and 
services, disaster preparedness training, and technical/vocational enrichment classes in 
collaboration with local partners. 

• Address annual summer learning loss more generally. 

- A seminal meta-analysis of summer learning (Cooper et al., 1996) found that, on 
average, students’ achievement scores in reading and math declined over summer 
vacation by 1 month’s worth of school-year learning. Evidence also indicated that 
losses were larger for low-income students, particularly in reading.  

• Improve engagement with the nonprofit sector through collaboration with organizations 
that provide summer and after-school learning opportunities. 

• Provide opportunities for students, families, and teachers in newly consolidated schools 
to get to know each other and feel more integrated before the start of the school year. 

• Where appropriate, the program could also help integrate students into pre-K–12 
vocational and entrepreneurship/design thinking programs described in EDU 6. 

• Ideally, programming should include an academic component and mental health services, 
and summer programs should be 5 to 6 weeks long. 

The PRDE would need to procure funding to implement this COA and pay instructors to 
participate in summer and after-school programming. Transportation and meals for students 
should be covered by the program, as costs associated with summer programs can be a 
substantial barrier for students (Augustine and Thompson, 2017). PRDE could work with the 
U.S. Department of Agriculture to implement summer food programs.  

Potential Benefits  
Faster recovery in student achievement from posthurricane learning loss; a stronger sense of 

stability; improved access to health and mental health information and resources; a source of 
employment for teachers and young Puerto Ricans as summer and after-school instructors. 

Given potential learning loss due to the storms and school closings, a districtwide approach 
might benefit students in Puerto Rico. Below are some of the ways students can benefit from 
both after-school and summer learning programs:  

• faster recovery in student achievement after the storm and overall improvement in 
academic performance and outcomes (e.g., Augustine et al., 2016; Jacob and Lefgren, 
2004; Borman, Benson, and Overman, 2005; Schacter and Jo, 2005; Chaplin and 
Capizzano, 2006; Matsudaira, 2008; Borman, Goetz, and Dowling, 2009; McCombs, 
Kirby, and Mariano, 2009; Durlak, Weissberg, and Pachan, 2010) 

• improved access to student health and mental health education and services, disaster 
preparedness training, and technical/vocational enrichment classes provided in 
collaboration with local partners 

• strengthening of local community via collaboration between schools and local partners 
• greater familiarity between students and staff in newly consolidated schools and less 

confusion and uncertainty about school district restructuring. 
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Past research suggests that summer programs in Puerto Rico could see benefits within the 
following school year (Jacob and Lefgren, 2004; Borman, Benson, and Overman, 2005; Schacter 
and Jo, 2005; Chaplin and Capizzano, 2006; Matsudaira, 2008; Borman, Goetz, and Dowling, 
2009; McCombs, Kirby, and Mariano, 2009). 

Potential Spillover Effects to Other Sectors 
Point of access for health and mental health care for students as well as for vocational and 

technical enrichment programs: 

• better health practices 
• delivery of mental health services to students 
• access to vocational and technical enrichment programs. 

Potential Costs 
Potential up-front costs: $1 million in estimated up-front costs 
Potential recurring costs: $3.9 billion in estimated recurring costs (11 years) 
Potential total costs: $3.9 billion in total estimated costs 

The total estimated annual cost for summer learning and after-school programs in Puerto 
Rico is $354 million, in addition to $1 million in up-front costs for planning. 

According to a study by Augustine et al. (2016), total cost per student for summer learning 
programs ranges from $1,000 to $1,700. The costs include staff salary, transportation, 
developing new and strengthening existing summer curricula, professional development, and 
lunch for students. The total cost for summer learning programs assuming the participation of 
69,000 students (or about 20% of the student population) and a $1,350 cost per student is 
$93 million annually. 

The total daily cost per student for after-school programs ranges from $14 to $31 (Grossman 
et al., 2009). Assuming the school year is approximately 180 days and assuming program 
participation of 20% of students (Afterschool Alliance, 2014) and the midpoint cost of $21 per 
student per day, the total annual cost is $261 million. 

The costs associated with the evaluated summer learning programs in Augustine et al. 2016 
consisted of the following:  

• salary for instructors/staff (~35% of total cost) 
• central office administration and nonteaching staff (~25% of total cost [e.g., guidance 

counselor, program leader/coordinator, behavior coordinator, administrative staff, etc.])  
• “enrichment” activities (~20% of total cost; [e.g., field trip, music teacher, physical 

education teacher]) 
• transportation (~7% of total cost) 
• developing and regularly updating curriculum (~4% of total cost) 
• professional development (~4% of total cost) 
• lunch (~4% of total cost, mostly reimbursed by federal meal programs) 

Other potential costs include 

• facilities for programs 
• incentives for teacher and parent participation. 
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Potential Funding Mechanisms 
U.S. Department of Education, U.S. Department of Agriculture, nongovernment sources  
 
Some of the available resources include  

• federal grants for jobs and program planning and support (including federal 
reimbursements for meals) 

• Title 1 funding 
• Title 2 funding 
• 21st Century Community Learning Centers program 
• USDA Summer Food Service Program 
• National Summer Learning Association guide for funding summer learning (National 

Summer Learning Association, 2016) 
• other suggested funding sources, such as the state, local organizations (e.g., universities, 

museums, nonprofit organizations), and philanthropic foundations (the Wallace 
Foundation has provided support for summer learning and is a potential funding source) 

• RESTART 2018 funding for remedial programs. 

Specific funding sources within Puerto Rico: 

• local nonprofit organizations: 

- Echar Pa’lante  
- Flamboyan Foundation 
- Puerto Rico Education Foundation  
- Hillsborough Education Foundation  
- Boys and Girls chapters 
- YMCA chapters 

• PRDE, through the Programa de Integración Comunitaria 

- direct funding from school district or municipality. 

Potential Implementer(s) 
PRDE, U.S. Department of Education, U.S. Department of Agriculture Summer Food 

Service Program, Echar Pa’lante alliance. 

Potential Pitfalls 
Overburdening schools that are already overburdened with changes related to school 

consolidations and recovery efforts. Getting buy-in from parents and students. High cost of 
providing specialized training to summer and after-school staff to be able to focus on academic 
learning, as well as mental and physical health. 

Likely Precursors 
Functioning facilities to host summer programs; partners that can provide staff and programs 

for students in the areas of academic enrichment and mental and physical health; school district 
buy-in. In addition, this COA would benefit from having better student data, such as that 
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proposed in EDU 2 Improve Longitudinal Data System to Support Evidence-Based Policy, and, 
if out-of-school program staff will include teachers, this COA would benefit from improvements 
to teacher training, as suggested in EDU 9 Develop and Implement Teacher Pipeline Program. 
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EDU 2 
Improve Longitudinal Data System to Support Evidence-Based Policy 

Sectors Affected 
Education, Health and Social Services 

Issue/Problem Being Solved 
Puerto Rico is experiencing large changes in student populations from mobility, particularly 

as a result of the 2017 hurricanes. During the summer of 2018, PRDE closed more than 
260 schools. Closures were driven primarily by both declining enrollment and poststorm 
damages to school facilities. (Other COAs address the issue of how to repurpose or otherwise use 
closed facilities.) However, future closures also present several problems for the education 
sector, primarily the re-sorting of students and teachers. 

A longitudinal data system tracking student assessments, as well as other teacher and student 
information, might help decisionmakers manage future school closures. For example, when new 
students arrive at a school, the ability for teachers and administrators to quickly pull up detailed 
histories of their education can better serve the students. When administrators are re-sorting 
teachers, a system tracking their skills, experience, and training can help. Other decisions about 
schools, teachers, and students can be based on performance as desired by policymakers. 

Puerto Rico has gone some of the way toward developing such a system but should complete 
its development, train stakeholders to use it, and establish a framework for how it will inform 
policy decisions. 

Description 
The COA primarily focuses on completing efforts proposed in Puerto Rico’s application to 

the Statewide Longitudinal Data Systems (SLDS) Grant Program. In addition, we suggest 
planning to link K–12 data to postsecondary and workforce data to understand how students 
transition out of K–12 and potentially introduce programs to support those transitions.  

 
Proposed in 2012 application: 

• Create robust data repository, available for standard requests rather than ad hoc, with web 
portal, geared toward education policy and operational decisions rather than only federal 
compliance. 

• Establish governance structure for quality control and continued improvement of 
databases: management personnel, audit guidelines, standards for review. 

• Base student educational plans and teacher professional development on periodic report 
cards. 

The Data Quality Campaign identifies 10 essential elements to a state longitudinal data 
system and10 state actions to take to reach the goal of a useful data system. In 2012 at the time 
of its application for SLDS funding, Puerto Rico asserted that it had achieved 8 of 9 applicable 
essential elements, with 1 not applicable since it was not pursuing data on postsecondary 
education. However, Puerto Rico, at that same time, had taken just one out of10 state actions. 
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Some components that should be highlighted are the collaboration with researchers, training for 
educators, and promotion of data use among policymakers, in italics below.  

• Essential elements and state actions that Puerto Rico’s data systems had already achieved 
in 2012: 

- student identifier 
- student-level enrollment, demographic, and program participation information 
- information on untested students and the reasons why they were not tested  
- teacher identifier system with the ability to match teachers to students 
- student-level transcript data, including information on courses completed and grades 

earned 
- student-level graduation and dropout data 
- match individual students’ test records from year to year to measure academic growth 
- build state data repositories. 

• Essential elements and state actions that Puerto Rico’s data systems had not achieved in 
2012: 

- student-level college readiness test scores 
- state data audit system assessing data quality, validity, and reliability 
- technical support systems 
- governance structures 
- match student records between the pre-K–12 and postsecondary systems 
- collaborate with researchers on purposeful research agenda 
- train educators to access and use data 
- promote data use among policymakers 
- protect privacy while providing timely access 
- generate progress reports to improve individual student performance 
- generate progress reports to improve school performance. 

• Additional measures proposed in 2012: 

- include “unsupported” measures, such as teacher training and professional 
development 

- data dictionary. 

The current status in 2018 is not completely clear. HSOAC is working with PRDE to assess 
the status of these efforts. A key activity identified in the 2012 application is a data source map 
showing existence and linkages of data sources, which if kept up to date would inform the 
current status. 

An additional improvement on the 2012 proposed actions is to clarify which operational 
decisions will be affected by student data. 

Activities in italics above focus on the users and uses of data rather than just the compilation 
of information. These activities will require more vision and leadership, to make judgments on 
how data should be used. This leadership can potentially be provided by the newly formed chief 
evaluation officer position in PRDE. Promoting data use among policymakers and educators 
requires making information easier to understand. Several examples of best practices are 
described in the next section. 
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Potential Benefits  
Strengthening the existing longitudinal data system and training key staff on its use can 

improve PRDE’s ability to make timely data-driven decisions about future school closures, 
district decentralization, and resource allocations focused on how best to improve student 
achievement, select and assign high-quality teachers, target the development and improvement of 
teachers, more easily meet federal reporting standards, and support other operational decisions 
and education policymaking. An additional benefit of student data following a natural disaster is 
to track continued displacement of residents and to inform proposals for the allocation of 
disaster relief funds. 

For example, there are several recent examples of successful reforms to evaluation that were 
driven by data availability. The Data Quality Campaign’s 2017 “Show Me the Data” report 
highlights states following best practices for progress reports (a key initiative of Puerto Rico’s 
2012 proposal). The positive features the report highlights are ease of access (Louisiana), 
supplementary information beyond test scores (Illinois and Virginia), and displaying data 
effectively (Wisconsin and New Mexico). These efforts provide models for Puerto Rico and for 
the use of a robust longitudinal data system to create reports. Another use of longitudinal data is 
to provide feedback to teachers. A study in Cincinnati showed that midcareer teachers receiving 
data-based evaluations improved their performance in raising student test scores (Taylor and Tyler, 
2012). Other trends in data-driven teacher evaluation are reviewed by Steinberg and Donaldson 
(2016). 

Potential Spillover Effects to Other Sectors 
Postsecondary education and the workforce may benefit from improvements to K–12 

education. Teacher labor markets may also be affected. Technical personnel for governance and 
implementation, as well as technical infrastructure, will be required. 

Potential Costs 
Potential up-front costs: $2.2 million in estimated up-front costs 
Potential recurring costs: $5.5 million in estimated recurring costs (11 years) 
Potential total costs: $7.7 million in total estimated costs  

Puerto Rico received a 6-year $4.7 million grant from the federal government to support 
efforts closely related to this COA. To the extent that the proposed work was successful (it was 
scheduled to wrap up in June 2018), these costs will not need to be incurred again. Expansions 
such as postsecondary and workforce data will require additional costs, potentially representing 
as much as a fifth of this total, judging by other SLDS proposals in other states. For example, 
New Jersey’s application in the same 2012 round included an expansion to link workforce data, 
and this portion of their proposal was budgeted to cost $280,000 to expand capacity and 
$570,000 to improve higher education data collection. However, the priority in Puerto Rico is 
robustness of the K–12 data system.  

The main drivers for the up-front cost of this COA are 

• incorporating all required data: requesting, accepting, and linking files 
• finding and hiring staff to manage the database 
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• developing protocols for use of the database 
• training teachers and policymakers to use the system (will occur over a few years). 

The ongoing cost drivers include 

• salaries of staff who update and manage the database 
• continued training of new staff 
• details described in the white papers National Center for Education Statistics (2014) and 

National Center for Education Statistics (n.d.).   
The total up-front cost is detailed in the 2012 proposal. A conservative estimate of the 

additional up-front cost to improve and adapt the system for use in personnel and student re-
sorting decisions is one quarter of that proposal, or $1.2 million. Expansions to include 
postsecondary and workforce data could cost up to $1 million, for a total up-front cost of 
$2.2 million. Ongoing costs may be on the order of $500,000 per year for salaries, training, and 
infrastructure. However, there will also be savings to the government from efficiencies of 
teacher personnel management. 

Potential Funding Mechanisms 
U.S. Department of Education, nongovernment sources  
 
The federal government provides funding for researcher partnerships through the Institute of 

Education Statistics. In addition, federal funding may be offered (but is not currently) through 
the SLDS Grant Program, which Puerto Rico received in FY 2012. The latest grants were 
awarded in FY 2015. Ongoing funding for the SLDS Grant Program is cut in the President’s 
2019 budget. However, foundations, nonprofits, and education advocacy groups may help fund 
or advocate for funding. RESTART 2018 funding for recovering and expanding student progress 
monitoring systems. 

The white paper National Center for Education Statistics (2011) describes sources of support 
for developing, expanding, and sustaining statewide longitudinal data systems.  

Potential Implementer(s) 
PRDE 

Potential Pitfalls 
Puerto Rico has already overcome the challenges of computerizing and linking student 

records. A lack of funding and resources are potential obstacles to completing the process. There 
is also potential disagreement on how these measures should be used to make policy decisions. 

Student privacy, confidentiality, and data security are also a constant concern with these 
efforts. However, there are published best practices to protect privacy and confidentiality and to 
secure data. 

Likely Precursors 
This effort is ongoing, building on the Sistema de Información Estudiantil and the 2012 

SLDS grant. Some uses for these data are set forth in the PRDE strategic plan, and some 
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dashboards have been designed for use. However, technical personnel for governance and 
implementation, as well as technical infrastructure, will be required. 

Resources 

• Data Quality Campaign, “Show Me the Data,” 2017 report, webpage, 2019 
• 2012 Puerto Rico SLDS proposal (National Center for Education Statistics, 2012) 
• 2012 New Jersey SLDS proposal (National Center for Education Statistics, 2012) 
• President’s 2019 budget (U.S. Government Publishing Office, 2018) 
• Steinberg and Donaldson, 2016  
• Taylor and Tyler, 2012. 
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EDU 3 
Landscape Analysis of Early-Childhood Interventions and Care 

Opportunities 

Sectors Affected 
Education, Health and Social Services 

Issue/Problem Being Solved 
Extensive research shows that early-childhood interventions (e.g., parenting programs for 

families and early-childhood care settings in the first 5 years before formal schooling) provide an 
important foundation that improves children’s later academic, social, and health development; 
can improve outcomes for parents; and generate positive economic returns. Yet, given limited 
resources, it is important to target resources where they can do the most good. By understanding 
what interventions are available and what the current early-childhood care settings supply, 
variation in intervention and care usage by demographics, how much rates of intervention or care 
usage may increase (i.e., how many children will enroll in early-childhood interventions or care 
opportunities), and the cost of expanding high-quality programs, Puerto Rico can better 
determine how to provide additional intervention and care opportunities to children, so they have 
the skills necessary to succeed in school and later in life.  

By completing the early-childhood interventions and care landscape study, Puerto Rico will 
gain a thorough understanding of the supply of programs or interventions, demographics of 
children who could participate in them, likely take-up of the opportunities, funding streams 
available, and cost of providing high-quality early-childhood care programs and interventions to 
either a targeted group of children (e.g., low-income families) or universally.  

Description 
This COA recommends Puerto Rico’s Administration for the Care and Integral Development 

of Children and regional teams of stakeholders (including local and state leaders and early-
childhood experts) undertake a landscape analysis of (a) the demographics of 0- to 5-year-olds 
(and their families), (b) the current supply of interventions and care settings in Puerto Rico, and 
(c) opportunities to address unmet needs or achieve better outcomes through evidence-based 
interventions and high-quality care. The analysis will also consider costs and possible funding 
streams. 

Potential Benefits  
Research continually shows high-quality early learning experiences promote children’s 

school readiness and have the potential to have long-term effects on development, such as health 
and well-being (e.g., Campbell et al., 2014; Cannon et al., 2017), and life outcomes including 
college attendance and workforce participation. 

While research indicates early-childhood education participation leads to increased school 
readiness skills, children in high-quality settings tend to have better academic performance 
compared with children who attend lower-quality settings (Auger et al., 2014; Burchinal et al., 
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2016). Thus, through better understanding where the gaps are in early-childhood care and 
intervention opportunities, particularly high-quality programs can lead local leaders and funders 
to determine whether and where there is a need to increase access to high-quality care and 
interventions. 

Potential Spillover Effects to Other Sectors 
Expanding high-quality early-childhood interventions and care settings will allow families to 

return to or enter the workforce, which could affect family economic well-being and potentially 
the larger economy. Spillover effects may also occur in other sectors, such as reduced crime and 
better health later in life. 

In addition to evidence that early-childhood investments can reduce future spending in other 
sectors, there is evidence that greater social spending is associated with better health outcomes 
across regions of the United States (Rubin et al., 2016). Past research also indicates that 
expanding early childhood opportunities may lead to increases in maternal employment 
(Berlinski and Galiani, 2007; Berlinski, Galiani, and McEwan, 2011); however, findings on the 
topic are mixed, with some research pointing to no association between child care/preschool and 
employment (Havnes and Mogstad, 2011).  

Potential Costs 
Potential up-front costs: $1 million in estimated up-front costs (2 years) 
Potential recurring costs: — 
Potential total costs: $1 million in total estimated cost 

We assume a 0.75 full-time employee (FTE) is required annually for each of the 8 regions. 
Given the high-skill nature of this work, we assume a labor rate of double the Puerto Rico 
government rate. Thus, ($124,600*0.75 FTE)*8 regions = $747,600 in annual labor cost. We 
also assume $10,000 per region per year in costs for local travel, materials, and meeting costs 
(total annual nonlabor costs = $80,000) and $100,000 in honoraria to consult with national 
experts. Thus, total annual costs are approximately $1 million (rounded up) for a duration of 
2 years. This estimate assumes that the project can employ Puerto Rico–based consultants and 
that off-the-shelf assessment frameworks can be used. 

Costs for the study depend on many factors, including whether comprehensive lists of early-
childhood interventions and programs are available and can be used to determine where the 
supply is located, particularly the supply of high-quality care programs/interventions, and 
whether providers are currently meeting demand. Additionally, the study will require knowledge 
of available funding streams for early-childhood programs and interventions in Puerto Rico and 
how funds can be braided or weaved together to provide additional slots for children. Local and 
national researchers and early-childhood experts can help provide information on these topics 
and can build cost models for expanding high-quality programs and interventions for either 
targeted children or universally.  

Potential Funding Mechanisms 
U.S. Department of Health and Human Services, government of Puerto Rico, municipal 

governments, nongovernment sources 



  46 

Potential Implementer(s) 
Puerto Rico’s Administration for the Care and Integral Development of Children, PRDE  

Potential Pitfalls 
After the study is complete and potential need is established, providing high-quality care and 

interventions requires many important elements (e.g., a strong early-childhood support system, 
preservice and ongoing staff professional development, coaching, and evidence-based 
curriculum), which are expensive and difficult to maintain across multiple programs.  

Likely Precursors 
This COA is dependent on buy-in from funders and local stakeholders about the importance 

of understanding needs, costs, and funding streams for high-quality care and interventions. 
Additionally, the willingness of local agencies to provide contact information of established 
programs and interventions serving children 0- to 5-year-olds and their families will be important 
for conducting the study. 

Even if there is data to use for needs assessment and asset mapping, the process of selecting 
prenatal to 3 services will necessarily rely on information from knowledgeable individuals. The 
project builds on local experience and capacity, which would be provided by local teams, and 
combines this with tested planning strategies and leading early-childhood services experts. 
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EDU 4 
Multisector Analysis to Support Resource Allocation Decisions 

Related to Schools 

Sectors Affected 
Education, Health and Social Services, Public Buildings, Economics, Transportation, Energy, 

Water, Natural and Cultural Resources 

Issue/Problem Being Solved 
The effectiveness of school- and education-related investments is often affected by factors 

beyond the education system. First, to operate effectively, schools require good facilities, power 
and telecommunications grids, and reliable water sources. For instance, efforts of a high school 
seeking to use collaborative learning approaches and up-to-date technology to prepare students 
for careers in advanced manufacturing may be frustrated by buildings that lack collaborative 
work spaces and reliable power and internet access. Second, the effect of schools on long-term 
student and community outcomes (e.g., through preparation for college and the workforce, as 
owners of important community assets and amenities) depends in part on the “fit” between the 
instruction provided and conditions in the local economy. For instance, a school with high-
quality infrastructure but lacking qualified teachers nearby will have limited effect. Similarly, a 
school that introduces skilled graduates into an economy that does not afford students professional 
opportunities may find their graduates leaving the island in search of jobs in CONUS.  

Description 
This COA involves engaging a multidisciplinary group of analysts and key stakeholders to 

(a) review the manner in which economic, infrastructure, educational, and teacher workforce 
resources are currently colocated across communities and (b) identify strategies, ongoing 
analysis, decision rules, and other approaches that can assist the Department of Education and 
related departments and stakeholders. Such analysis should be done with due consideration of the 
ongoing and interrelated changes in education policies that Puerto Rico is undertaking. 

Examples of such analysis may include, but are not limited to, GIS analysis relating current 
school locations to population trends, location of teaching workforce, economic trends, 
infrastructure attributes and quality, and so on. Where possible, the analysis may seek to use 
mathematical analysis to optimize across multiple criteria. Where this is not possible, analyses 
may be used to help characterize key trade-offs that can be considered by stakeholders and 
decisionmakers. The analysis will seek optimal decisions that are consistent with likely future 
trends, not simply with the current status quo. 

Department of Education decisions informed by such analysis may include (but are not 
limited to) 

• in which communities and regions to invest in school infrastructure updates (e.g., new 
types of teaching spaces, such as maker spaces) given likely future economic conditions, 
job opportunities, presence of key community partners, quality of road, water, electricity 
and telecommunications access, and so forth 
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• where to reassign teachers given their current location, match between training/skills and 
school focus and student population, and so forth 

• where to invest in school-to-work programs given local economic conditions, 
infrastructure to support special equipment and facilities, presence of key partners in the 
business communities. 

In addition, the analysis can inform decisions by transportation, energy, and other agencies 
on priorities for repairing and upgrading infrastructure in specific regions and communities. 
Relatedly, this COA would benefit from including an assessment of the current ownership 
structure of school buildings, processes for managing school-building structures, and PRDE 
capacity for school-building management. 

To have maximum effect, initial (and preliminary) results of the analysis will be produced 
6 to 9 months after the publication of the recovery plan and would draw, where possible, from 
faculty and Puerto Rico–based universities. 

Potential Benefits  
The ability to allocate scarce resources in a way that recognizes the interdependencies 

between investments in schools and nonschool resources may lead to improved educational 
outcomes and community effects and to better value for the money. 

Potential Spillover Effects to Other Sectors 
Allocations of resources to schools may have more effect if decisions are made in a way that 

jointly recognizes interdependencies with other sectors—namely, Energy, Water, Transportation, 
and Public Buildings. 

Potential Costs 
Potential up-front costs: $2.2 million in estimated up-front costs 
Potential recurring costs: — 
Potential total costs: $2.2 million in total estimated costs 

This is an ambitious analysis under a very fast timeline. Therefore, we assume that it would 
require approximately 5 FTEs of subject-matter expert time drawn from Puerto Rico universities 
for 1 year at the “engineer/subject-matter expert” rate ($124,600*5 = $623,000) and 3 FTEs of 
outside consulting time to fill any gaps in Puerto Rico–based expertise (assuming a rate for a top-
level consulting firm, $520,000*4 = $1.6 million [rounded]). It is assumed that stakeholder 
groups would not be compensated for participation in discussions related to this COA. Thus, a 
preliminary estimate of the grand total is $2.2 million (rounded) over 1 year. Note the cost could 
be lower if some or all of the faculty time is covered by the universities. Costs may also be lower 
if less computationally intensive methods are employed to guide decisions.  

Potential Funding Mechanisms 
Nongovernment sources 
 
Foundations with an interest in educational systems, economic development, infrastructure, 

and (more generally) in cross-sectoral systems analysis and reforms (e.g., Ford, Bloomberg, 
Arnold, MacArthur). 
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Potential Implementer(s) 
PRDE 

Potential Pitfalls 
Such cross-sector analysis is highly complex and difficult to execute under a short timeline. 

Additional challenges may lie in integrating the perspectives of multiple disciplines and 
stakeholder groups. While such analysis can be helpful in informing resource allocation 
decisions, it cannot fully determine them. 

Likely Precursors 
This effort assumes that Puerto Rico–based universities are willing to contribute resources.  
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EDU 5 
Implement a Student-Based Budget System 

Sector Affected 
Education 

Issue/Problem Being Solved 
Puerto Rico’s recently approved education reform bill aims to guarantee equitable funding 

for all its students. The distribution of money to schools, no matter the overall amount, is a key 
lever in ensuring equity in any system, especially one undergoing large-scale change (Chambers 
et al., 2012; Chambers et al., 2008; Fordham Institute, 2006). With the influx of additional 
dollars from federal relief funds, as well as philanthropic investments, Puerto Rico has an 
opportunity to review existing budgeting practices, assess whether there are specific regional or 
municipal funding needs and priorities, and ensure that new funding sources, as well as existing 
dollars, are distributed equitably, effectively, and in a transparent manner. 

Given Puerto Rico’s organization as a single school district, there is little public information 
about whether funding is distributed evenly or unevenly across its regions or municipios. 
Reviewing current budget practices, assessing the current equity factor (standardized measure to 
determine how evenly [or unevenly] funding is distributed) across regions and municipios, and 
considering the implementation of new funding policy would be particularly beneficial to Puerto 
Rico to ensure that, at a time when additional resources are being provided to a system long 
underfunded, a clear and transparent centralized process exists to ensure dollars are sent to 
students and schools who need them most (New America, n.d.). 

Description 
Review current budget practices to assess how funds are allocated to schools and identify 

unmet funding needs and inequities based on geographic location or school characteristics (e.g., 
percentage of economically disadvantaged students at a school, special needs population, 
proportion of Spanish learners, homeless population, grade levels served, rural versus urban). 
Based on this review, determine whether and how a new student-based budget formula would 
allow funding to be distributed more equitably, effectively, and transparently across both public 
and new charter schools. 

To distribute funds equitably, experts have underscored the need to fund schools based on the 
types of students at the school (Chambers et al., 2012; Chambers et al., 2008; Fordham Institute, 
2006). In short, not all students require the same resources to learn, so not all schools should 
receive the same resources. This COA suggests the review of existing budgeting practices in 
Puerto Rico to assess current needs, gaps in funding, and inequities (such as regional, municipal, 
rural versus urban inequities). Furthermore, in line with Puerto Rico’s education reform bill’s 
provision to align funding to student needs, the COA would determine whether and how a new 
student-based funding process, sometimes referred to as a weighted student formula policy, 
would improve equity and effectiveness in school funding. In addition, the formula can be used 
to determine funding for new charter schools. 
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Potential Benefits  
Research finds that moving to a student-based funding policy increases equity, driving more 

dollars to higher-need schools (Chambers et al., 2012; Chambers et al., 2008; Fordham Institute, 
2006). As efforts to decentralize aspects of the system occur, a student-based funding policy can 
ensure consistency across all regions on who has access to resources. Further, as this funding 
policy attaches dollars to students and as students move throughout a system with more choice in 
enrollment due to charter schools and school vouchers, these dollars would follow them. 

Several large urban districts and a handful of states have already implemented a student-
based funding approach. While the effects are mixed depending on implementation, evidence 
exists that moving to a student-based funding policy increases equity, driving more dollars to 
higher-need schools (Chambers et al., 2012; Chambers et al., 2008; Fordham Institute, 2006). 
While the PRDE considers reducing the number of schools in the system, this funding formula 
would also help to “right-size” each school’s budget, meaning that student enrollment and need 
would drive allotments, not historical funding patterns that may no longer be relevant or useful. 

Potential Spillover Effects to Other Sectors 
No direct spillovers. 

Potential Costs 
Potential up-front costs: $500,000 in estimated up-front costs 
Potential recurring costs: $1.1 million in estimated recurring costs (11 years) 
Potential total costs: $1.6 million in total estimated costs  

A rough initial cost estimate for hiring external consultants to develop a student-based budget 
formula and provide training on its use to district leadership is $500,000, with an annual cost of 
$100,000. 

This policy is intended to be low cost, as this is designed to redirect resources to students 
with the greatest need, not provide additional resources. The costs that arise are focused both on 
designing the funding formula (e.g., working with outside experts to assist in developing the 
formula based on community effect) and providing training and support to school and central 
leaders, both of which are not sizable investments. To the extent PRDE elects to soften the 
transition by “stair stepping” substantial funding reductions to currently overfunded schools, 
there would be costs associated with that decision. Additional costs could also arise from the 
organization of meetings and implementation of stakeholder engagement strategies to promote 
buy-in for the COA. 

Potential Funding Mechanisms 
U.S. Department of Education, nongovernment sources  
 
Federal technical assistance comprehensive centers designed to work with state agencies to 

improve student outcomes; federal Every Students Succeeds Act, which currently offers funding 
to participate in a weighted student formula pilot that would be very timely for this work. 
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Potential Implementer(s) 
PRDE 

Potential Pitfalls 
The formula by its very nature would redistribute funding, providing more money to certain 

schools but less money to other schools that have lesser need. While this is not a pitfall per se, it 
creates a challenge in getting buy-in from all schools. 

Frustration around the issue of “winners and losers” could create a negative perception of the 
policy as well as PRDE’s efforts more generally. 

This COA would be best implemented along with the completion of a longitudinal student 
data system (EDU 2 Improve Longitudinal Data System to Support Evidence-Based Policy) to 
have greater understanding of current school and student characteristics across Puerto Rico. 

Likely Precursors 
The success of student-based budgeting is conditioned on how school directors use the 

money allocated to their school. Hence, providing adequate training to school leaders is an 
important precursor, which we address in EDU 8 Strengthen School Leadership Pipeline. Also, 
design of a student-based budgeting formula would need to appropriately account for additional 
funding needed for schools that need to invest in infrastructure repair and building updates. 

Student-based budgeting is generally coupled with increased school autonomy, allowing 
school leaders to have greater discretion in the use of those resources at the school site. While 
some experts see this as an essential component of the policy, the success of site-based budgeting 
is conditioned on quality leaders at each school site who have the capacity to use their budget 
appropriately based on their student need. Until the current capacity of school leaders can be 
assessed and a stronger pipeline of leadership talent can be developed, this component of the 
funding policy could actually serve to weaken the use of resources at the local level and should 
be approached with caution. 
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EDU 6 
Expanding and Updating K–12 Vocational Programs 

Sectors Affected 
Education, Health and Social Services 

Issue/Problem Being Solved 
A key strategy for addressing Puerto Rico’s economic problems may lie in its education 

system, particularly in creating a skilled vocational workforce. This is especially true as Puerto 
Rico faces critical labor shortages and as it looks to new and growing industries.1 This program 
is intended to facilitate school-to-work transitions for disadvantaged individuals with a high 
school or sub-baccalaureate education. 

Description 
This COA will implement a 1-year pilot program and subsequent full-scale program to 

expand and update K–12 vocational programs in Puerto Rico given changing workforce needs 
and growing economic sectors. Proposed courses emphasizing those growth sectors include 
manufacturing (particularly biopharmaceuticals), finance, renewable energy, construction, 
hospitality, and health care. Additional topics may include (but are not limited to) 
entrepreneurship, economics, financial education, and creative problem-solving/design thinking. 
Instruction may also come through the creation of school-based clubs, expos/competitions, start-
up experiences, idea labs, and so on and may (as appropriate) include pilot testing the idea of 
individual lifelong learning plans. A 1-year pilot of 14 proposed courses includes 6 months 
(2 summers) of teacher professional development and will serve 280 to 560 students. This pilot 
can be replicated at multiple sites with 280 to 560 students at each site. This COA proposes 
scaling the pilot up over a ten-year period with as many 22,000 participating students (~20% of 
the secondary student body). PRDE, Puerto Rico Innovation and Technology Services, Echar 
Pa’alante allies, local schools, and private industry will conduct the pilot and full-scale program 
over the proposed 10-year period.  

Vocational education may also provide important economic opportunities for especially 
disadvantaged and vulnerable populations that often do not attend 4-year postsecondary 
school. This is especially likely to the extent that K–12 vocational programs interface with 
postsecondary vocational and academic programs and therefore provide continued opportunities 
to reskill and advance one’s education and career.2 Strong articulation between these K–12 

 
1 Webber, 2017; Campo-Flores, 2018. Puerto Rico Planning Board via Build Back Better (2017) notes that 
manufacturing makes up 47% of the island’s GDP in FY 2016; finance, insurance, and real estate account for 
another 20%. Of the nearly half of GDP that stems from manufacturing, about 43% is biopharmaceuticals, followed 
by basic chemicals (23%) and computers and electronics (19%). Additionally, the Congressional Task Force on 
Economic Growth in Puerto Rico (2016) flagged finance and a microgrid based on solar energy as key economic 
opportunities for the island. 
2 Recent research suggests a critical trade-off in vocational education vis-à-vis short-term and long-term employment 
prospects. In the long-term, individuals with vocational education have a lower probability of employment in the face 
of technological and economic change. See Hanushek, Woessmann, and Zhang, 2015, pp. 48–87. 
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vocational programs and postsecondary vocational and academic programs across the life course 
will also likely encourage individual take-up in vocational programs, as well as overall economic 
growth.  

Under the guidance of PRDE, schools will work with local industry partners to establish an 
oversight board of local businesses, educators, and qualified community members. Schools will 
work in collaboration with these oversight boards to establish vocational curriculum in key areas 
(see below) relevant for the local economy. These boards and local schools will establish 
memorandums of understanding with local employers to establish internships for vocational  
K–12 students to complement classroom instruction. Employers will be given the option to hire a 
student from the program for a 3-month period following a student’s completion of the program. 
Employers will be required to provide additional training during this 3-month period at their own 
expense. Employers must meet a student-employee retention rate, specified by the Puerto Rico 
Board of Education, over a 3-year period to continue to participate in the student-employee 
component of the program. Employer tax credits for participating in the program may also be 
necessary to induce employer participation.3  

Participating teachers identified by PRDE in collaboration with participating high schools 
will spend 3 requisite months training full-time in the summer before and after their first year of 
teaching in the program; teachers will receive salary plus benefits for this training.  

Based on the Congressional Task Force on Economic Growth in Puerto Rico, the Resilient 
Puerto Rico Advisory Commission, and our own analyses, key areas of program emphasis may 
include4 

• advanced manufacturing (12–24 months) 
- biopharmaceuticals 
- renewable energy 
- computers and technology 

• beginning data science (24–36 months) 
• information systems and security (24 months) 
• beginning accounting (12–24 months) 
• entrepreneurship and small business management (12–24 months) 
• beginning international finance (24–36 months) 
• preengineering (24–36 months) 
• construction (12–24 months) 
• HVAC maintenance (12–24 months) 

- traditional and microgrid 

• hospitality (3–24 months) 

- hotel management 
- cosmetology and personal services 

 
3 Very little data are available on K–12 vocational education and employer needs more generally in Puerto Rico. We 
are in the process of evaluating both. In the interim, we omit employer tax credits in our cost estimates since it is 
uncertain whether they are necessary or not.  
4 Congressional Task Force on Economic Growth in Puerto Rico, 2016; Resilient Puerto Rico Advisory 
Commission, 2018. 
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- massage therapy 
- meditation and relaxation 
- yoga 
- outdoor sports 

• culinary (12–24 months) 
• health care (24–36 months) 

- LPN 
- home care 
- hospice care 
- telemedicine. 

At the secondary level in 2015, there were 33 vocational high schools in Puerto Rico serving 
some 18,000 students and including some 1,400 teachers; it appears vocational education is not 
offered in the middle grades.5 The curriculum and other details for these secondary schools are 
largely undocumented and/or not readily accessible.6 However, the Perkins Collaborative 
Resource Network reports that the vast majority of these secondary vocational students 
concentrate in business, administration, and management, followed by architecture and 
construction, marketing and sales, health sciences, and manufacturing.7 This suggests that while 
the extant K–12 vocational system will serve as a helpful precursor to the proposed program, it 
will need to be updated and retooled to better address (potential) growth sectors in the island’s 
economy (e.g., advanced manufacturing, data science). 

Additionally, private 2-year institutions and private 4-year institution on the island already 
offer some technical and vocational programs in relevant fields. For example, the EDP 
University of Puerto Rico is a private institution that offers 2- and 4-year degrees, including an 
associate’s degree in biotechnology and an associate’s degree in nursing. This curriculum could 
be adapted for secondary grades; faculty could adjunct in local high schools and/or help train 
secondary faculty in the curriculum. Puerto Rico’s 4-year public university system is relatively 
strong—especially in key engineering fields. For example, the UPR–Mayagüez has centers 
dedicated to energy network systems and microgrids, as well as undergraduate apprenticeships. 
This experience and even the centers themselves could be leveraged to establish vocational 

 
5 Based on data from the National Center for Education Statistics, Elementary/Secondary Information System. 
Particularly in fields that require computer coding skills (e.g., data science, finance, advanced manufacturing), 
middle grade vocational education is likely desirable; U.S. Department of Education, National Center for Education 
Statistics, Common Core of Data (CCD), “Public Elementary/Secondary School Universe Survey Directory Data,” 
2015–2016 v.1a; “Public Elementary/Secondary School Universe Survey Geographic Data (EDGE),” 2015–2016 v.2a.  
6 While data on vocational schools at the elementary and secondary levels are available from the U.S. Department of 
Education, there appear to be no widely available data on these schools’ curriculum, staff training, and other 
pertinent details. Data on postsecondary vocational education are available from the Perkins Collaborative Resource 
Network in the Office of Career, Technical, and Adult Education at the U.S. Department of Education.  
7 While the Perkins Collaborative reports student enrollments by level and area of concentration, these enrollment 
numbers are notably larger than those reported by the National Center for Education Statistic’s Elementary/ 
Secondary Information System. We elect to use the conservative Elementary/Secondary Information System 
enrollment numbers; we assume that the relative vocational concentration numbers reported by the Perkins 
Collaborative are still informative.  
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education and apprenticeships at the secondary level that interface with extant, postsecondary 
programs.  

 We anticipate the island’s extant K–12 vocational schools will serve as partners in any 
vocational program. However, advocates argue that vocational education requires important 
updates and expanded options in the face of increased global competition and changing 
technology, not only in Puerto Rico but the U.S. states as well. Given a general push in 
vocational education and evidence of its individual labor market effects under various programs, 
we expect external vocational education programs to provide helpful models in the effort to 
update and expand K–12 education in Puerto Rico (Dougherty, 2018, pp. 119–148). Example 
programs from the U.S. overall may include 

• Youth Challenge 
• Job Corps (especially Arecibo, Barranquitas, and Ramey in Puerto Rico) 8 
• Youth Build 
• University of Puerto Rico–Mayagüez College of Engineering Education and Research 

Internship Program 
• Hilton Worldwide Apprenticeship Academy 
• Kroger Manufacturing Apprenticeship  
• Hospitality Sector Registered Apprenticeship 
• Louisiana Department of Education Jumpstart Graduation Pathways 
• Careerwise Colorado, CareerConnect Colorado 
• Build Colorado 
• NextLevel Jobs Indiana. 

Potential Benefits  
Providing a skilled labor force for economic sectors key to Puerto Rico’s economic and 

hurricane recovery; addressing the needs of (vulnerable) student populations that do not typically 
attend 4-year institutions; creating private-public partner consortiums among government, 
industry, and higher education stakeholders to help support Puerto Rico’s long-term recovery. 

Potential Spillover Impacts to Other Sectors 
Strengthen economic sectors that provide a strategic advantage to Puerto Rico given federal 

disaster relief dollars, its geographic location, and Spanish-speaking population; enhance the 
STEM pre-K–16 pipeline given extant strengths in engineering and other STEM fields in the 
UPR system; enhance elder care services for a rapidly aging population to address increasing 
demand and provide cost and other system efficiencies; help to reverse negative net migration 
and population decline on the island (Mather, Jacobsen, and Pollard, 2015; Abel and Deitz, 2014; 
Krogstad, 2016; Meléndez and Hinojosa, 2017).  

 
8 Puerto Rico Job Corps is an important provider of vocational education on the island. We focus on K–12 
vocational education offered in traditional schools. The role of Puerto Rico Job Corps in vocational education and 
workforce development is addressed in the HSOAC Economics sector materials; we list them here merely as a 
potential example program.  
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Potential Costs 
Potential up-front costs: $4 million in estimated up-front costs  
Potential recurring costs: $3 billion in estimated recurring costs (ten-year period) 
Potential total costs: $3 billion in total estimated costs 

Up-front and recurring costs include curriculum development and instruction, instructor 
professional development or training, oversight board support, program accreditation and 
oversight, program supplies and materials, internship/apprenticeship support, and program 
publicity. Initial cost estimates for the 1-year pilot for secondary students would be $4.11 million 
for 280 students to $5.77 million for 560 students (including initial instruction, administration, 
facilities, publicity, and materials costs with linear and monotonic per-student cost increases for 
student internship/apprenticeship support). Average annual per-student costs over the proposed 
10-year pilot and scale-up is approximately $11,870. To scale this program to include 20% of 
Puerto Rico’s secondary student body, or some 22,625 students (with 40 to 60 teachers), by the 
end of the 10-year period, the estimated total cost is $268.6 million.9 These estimates assume no 
efficiencies across existing K–12 vocational education and the proposed program, including 
extant instructional staff and equipment. The provided estimates therefore likely serve as an 
upper bound on program costs. Online/virtual programs could further reduce some program costs 
and facilitate scale-up. 

 
9 Since data for the number of secondary students in Puerto Rico were not readily available, we used the national 
percentage of secondary students to estimate the total number of secondary students in Puerto Rico (~113,122). If 
the program includes 20% of the secondary student body at full scale, the total number of students in a vocational-
technology education program would be ~22,625. We estimate that 1 teacher can instruct up to 40 students in a 
given school day. With 14 proposed courses, we estimate 14 teachers per 560 students. A full-scale program 
including some 22,625 students would require a minimum of 40 teachers. Given the variable geographic dispersion 
of students that might necessitate additional teachers, we therefore estimate 40 to 60 teachers for a full-scale 
program.  
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EDU 7 
Augment Tele-Education/Online Education 

Sectors Affected 
Education, Health and Social Services 

Issue/Problem Being Solved 
Posthurricane school closures have lasted between 30 and 70 days, representing a loss of 

approximately 20% to 40% of a school year (based on a 180-day school year). In addition, many 
schools were not operating on a normal schedule even after reopening, causing further learning 
loss for Puerto Rican students after the hurricane. 

Description 
This COA will address loss of instructional time in schools through continued online learning 

programs aligned with the scope and sequence of the curriculum during temporary school 
closures. The primary purpose of this COA is to help schools and teachers provide “emergency 
instruction” in the event of a period of extended school closure (e.g., more than 2 weeks) so that 
students don’t experience a substantial disruption in their education during the closure. The COA 
entails building an online repository of free open educational resources (OER) available in 
Spanish appropriate for various subject areas, grade levels (K–12), and technology platforms 
(e.g., desktop, laptop/tablets, mobile/smartphones). 

This COA will address loss of instructional time in schools through continued online learning 
programs during temporary school closures, when staff are absent, and during the summer. 
Online instruction would cover core subject areas—Spanish (reading, writing), math, and 
English-language learning—and hard-to-staff subjects in isolated schools (e.g., advanced 
STEM). As appropriate, there could also be instruction focusing on creative problem-
solving/design thinking skills, to support vocational education (see EDU 6). In the event of an 
extended closure, the vision is that schools and teachers would use the online platform to 
communicate with and assign instruction and tasks to students that are aligned with the planned 
scope and sequence of the curriculum for the school year and continue the instruction that was 
disrupted by the closure. The COA builds on PRDE’s efforts to integrate technology into the 
classroom, develop virtual libraries, and increase access to different technology platforms. 

Specific tasks include the following: 

• Identify free OER available in Spanish appropriate for different subject areas, grade 
levels (K–12), and technology platforms (e.g., desktop, laptop/tablets, mobile/ 
smartphones); leverage existing OER efforts and repositories in Spanish-speaking 
countries, including Argentina, Chile, Mexico, and Uruguay; OER could include digital 
standards-based curricula, lessons, formative assessments, and digital dashboards for 
teachers. 

• Develop national online OER repository searchable by topic and grade-level content 
standards.  
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• Conduct survey of current internet capacity and computer availability within public 
schools by region with the focus on regions and schools with the greatest needs based on 
prior academic performance. 

• Conduct survey of current internet capacity and computer availability within public 
libraries, community-based organizations providing education and training activities, and 
other community and regional organizations that provide educational services to the 
community including postsecondary institutions (2- and 4-year colleges, vocational/ 
technology training centers). 

• Identify source of low-cost devices (tablets, laptops, smartphones).  
• Develop regional plans for the provision of emergency online instruction in the event of 

extended school closures. This will require coordination between PRDE, libraries, 
community-based organizations, and postsecondary institutions. The plan must include 
the provision of emergency print-based instruction in the event of the loss of internet and 
power.  

• Recruit and train school administrators and teachers to act as regional and community 
facilitators responsible for overseeing the implementation of the emergency education plan. 

• Pilot the implementation of the plan in schools and in community-based after-school 
programs and centers across multiple grade levels and in urban and rural areas, focusing 
on regions and schools with the greatest needs based on prior academic performance.  

• Pilot mobile learning initiative using smartphones across grade levels and subject areas. 
Identify areas of strengths and weaknesses of a mobile approach as a component of 
broader emergency education plans, including gaps in technology access and available 
content, costs, and so forth. 

• Plan for the long-term expansion of the online repository to include resources related to 
adult education, vocational and technical training, and technology that supports 
personalized learning. 

PRDE will need to secure funding for the COA and develop partnerships with many entities 
and local organizations to develop, coordinate, and implement the effort, including the 
following:  

• Develop partnerships with existing OER K–12 efforts to learn from their experiences, 
including those operating in Spanish-speaking countries (e.g, Argentina, Chile, Mexico, 
and Uruguay). Also leverage experience of Puerto Rico–based institutions currently 
providing online learning opportunities, including the Ponce campus of the Universidad 
Interamericana de Puerto Rico. 

• Establish relationships with departments of education in 20 CONUS states participating 
in the #GoOpen Initiative (Office of Educational Technology, n.d.); states providing 
digital learning opportunities to schools in rural areas (Gemin et al., 2018); and CONUS 
school districts using communication and learning technologies to continue education 
during weather-related school closures.  

• Establish partnerships with libraries, community-based organizations, and postsecondary 
institutions for use of facilities to deliver emergency instruction in the event that schools 
are closed due to structural damage.  

• Establish relationships with known philanthropic and corporate sponsors that support 
OER and systemwide technology-based educational reforms, including the William & 
Flora Hewlett Foundation and corporate members of ConnectEd Initiative (e.g., Apple, 
Verizon, Microsoft). 
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Potential Benefits  
Compensate for loss of instructional time due to school closures; supplemental remedial 

instructional resource; access to instruction in advanced STEM areas; strengthen or build on 
PRDE’s own initiative to integrate technology into the classroom, building of virtual libraries, 
and increasing access to different technology platforms; possibility of expanding repository to 
include resources related to adult education, vocational and technical training, and technology 
that supports personalized learning.  

This COA develops regional plans for the provision of emergency instruction during 
extended closures. It also develops an online repository of OER for reading, math, and English-
language learning content that is searchable by topic and grade level. Schools and teachers can 
use the repository to select instructional activities to assign to students during school closures. 
Students would access the assignments at home or in online learning hubs within school 
facilities, public libraries, community centers, or postsecondary institutions. Teachers’ ability to 
access the repository and students’ ability to access the digital learning materials will depend on 
teachers’ and students’ access to devices and reliable internet and power.  

The COA can leverage the experiences and the products of similar efforts being implemented 
internationally. For example, due to the increasing number of severe weather events, a growing 
number of CONUS public school districts are using online platforms and digital learning 
resources to continue instruction when schools are forced to close for extended periods 
(Gumbrecht, 2017). The platforms are also being used to communicate with parents, providing 
them with regular updates on the status of the closures. At the same time, there is a growing 
international movement to reduce the cost of education and increase access by developing and 
achieving digital OER that are free to schools and teachers. Among Spanish-speaking countries, 
Argentina, Chile, and Uruguay have made major investments in OER, and these efforts have 
increased the availability of OER Spanish-language digital content.  

In addition to allowing schools to continue some level of instruction during extended school 
closures, the digital learning infrastructure supported by this COA could also be used to benefit 
additional education initiatives, such as adult education, vocational and technical training, and 
technology that supports personalized learning. For example, the availability of digital resources 
could be used to extend the instructional day and year by allowing students and their families to 
access instructional content and activities outside of the regular school day and year. In addition, 
where instruction is not available in schools due to lack of trained staff (e.g., advanced STEM 
topics), schools may increase their offerings to students by allowing them to take whole courses 
online. Many CONUS states with high proportions of rural populations are implementing digital 
learning strategies to meet the needs of their students (Gemin et al., 2018). Finally, depending on 
the OER used, the use of the digital resource might even allow teachers to gather better data 
through formative assessment and digital dashboards on student performance and areas for 
improvement. 

Once funding is secured, we estimate that the benefits of the COA would be evident within 
3 years, including developing a repository, surveying school and community instructional 
technology capacity, developing regional emergency education plans, and piloting the 
implementation of the plans in communities. 
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Potential Spillover Effects to Other Sectors 
Postsecondary, adult continuing education, and vocational training sectors can make use of 

the repository and infrastructure to supplement their instructional offerings. 

Potential Costs 
Potential up-front costs: $3.7 million in estimated up-front costs (2 years) 
Potential recurring costs: $18 million in estimated recurring costs (11 years) 
Potential total costs: $22 million in total estimated costs 

A rough estimate is that this will require $3.7 million in up-front costs (over 24 months) and 
$1.7 million in annual ongoing costs. Major cost drivers of this COA include up-front costs of 
15 FTEs per year for 2 years and 14 FTEs in subsequent years to execute the following: 
development of repository and regional emergency education plans (5 FTEs); conduct survey of 
internet and computer availability in schools (2 FTEs); staff training (5 FTEs); coordination with 
community-based organizations and postsecondary institutions (1 FTE); updating of repository 
(4 FTEs) and ongoing training to school teachers and administrators (10 FTEs).  

To compute costs for the technical staff required to implement this COA, we used a standard 
annual labor cost of $124,600 for an engineer/subject-matter expert in Puerto Rico. The up-front 
costs estimate assumes that the digital learning content archived in the repository is publicly 
available, free OER. This estimate also assumes that the cost of the build-out of a reliable 
internet and power infrastructure is covered under other COAs and that enough devices are 
available in schools under the implementation of the online learning plan as described in the 
PRDE’s Consolidated State Plan under ESSA.  

Potential Funding Mechanisms 
U.S. Department of Education, nongovernment sources, private sector 
 
Specific funding sources include Title 1 and Title 2 funding; Hewlett-Foundation (OER) and 

the Chan Zuckerberg Initiative and other philanthropic foundations; corporate sponsorships (e.g., 
Google, Apple, Microsoft, Intel, Cisco, and Verizon); and RESTART 2018 funding for initiating 
and maintaining education and support services. 

Potential Implementer(s) 
PRDE, Echar Pa’lante Alliance, professional development partners 

Potential Pitfalls 
Potential factors working against the successful implementation of this COA include 

• failure to securing adequate funding 
• a lack of student access to compatible devices and operating systems 
• unreliable internet and power infrastructures 
• gaps in available digital OER Spanish-language content coverage across all grade levels 

and subject areas 
• difficulty of vetting and identifying high-quality, standards-aligned content to build 

online repository 
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• lack of leadership commitment to implementing the plan 
• teacher and/or student resistance to teaching and learning online, with some students also 

potentially needing additional monitoring and support to benefit from online learning.  

Likely Precursors 
This course of action assumes reliable power and broadband access to schools, and it benefits 

from CIT 19 Municipal Hotspots and CIT 4 Rural Area Network Task Force. 
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EDU 8 
Strengthen School Leadership Pipeline 

Sectors Affected 
Education, Health and Social Services 

Issue/Problem Being Solved 
Puerto Rico’s recently approved education reform bill gives increased responsibility to 

regional offices and their regional superintendents in managing and supporting schools. 
Additionally, ongoing school consolidations and the new school choice environment are likely to 
present new challenges for school directors and regional superintendents as they think about how 
to reallocate teachers across schools, how to provide transition support to families assigned to 
new schools, and how to promote staff integration in consolidated schools. These new 
responsibilities and system changes will require a change in the skills necessary for school and 
district leaders. 

• Puerto Rico’s recently approved education reform bill mandates the decentralization of 
PRDE into 7 regional LEAs. The bill gives increased responsibility to regional offices 
and their regional superintendents in managing and supporting schools.1 

• Both regional superintendents and school directors will be navigating a new system with 
added responsibilities that will require them to learn new skills. For example, regional 
superintendents will be tasked with balancing the number of schools and teachers with 
the number of students in each region, and principals will have greater responsibility in 
evaluating staff and managing school budgets. 

• Past and planned school consolidations, due to decreasing student enrollment and 
regional demographic changes, are also likely to present new challenges for school 
directors and regional superintendents as they think about how to reallocate teachers 
across schools, how to provide transition support to families assigned to new schools, and 
how to promote staff integration in consolidated schools. 

Description 
This COA would build on PRDE’s existing leadership development strategy with the goal of 

increasing the availability and quality of school directors and regional superintendents by 
strengthening the school director and district leader pipeline through the improvement and 
alignment of recruitment, embedded training, support (e.g., mentoring, coaching, and supporting 
entrepreneurship among students), retention practices, and efforts to anticipate and understand 
future skill demands on education leaders. Specific activities might include the following: 

• Work with the newly created Academia de Liderazgo within PRDE to refine or develop 
leader standards that identify the skills that school and regional administrators will need 

 
1 “Ley de Reforma Educativa de Puerto Rico: Ley Núm. 85,” approved by Asamblea Legislativa de Puerto Rico, 
March 29, 2018 (Rev. February 4, 2019).  
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in a more decentralized system and a new school choice environment. The standards can 
then be used as a tool to guide all aspects of the leadership pipeline. 

• Work with colleges in Puerto Rico to create/redesign programs for school leadership 
training and/or create partnerships with other U.S. institutions that can develop ongoing 
training programs for new and experienced school leaders and superintendents that are 
specific to the needs of Puerto Rico’s schools and student population. 

• Review existing hiring and placement process and align with leader standards and 
evaluation processes. 

• Provide ongoing and job-embedded capacity-building opportunities to leaders that align 
with the demands of decentralization, site-based management, data-driven instructional 
leadership, and regional/municipal needs. 

• Create a system of on-the-job support, incentives, and evaluation aimed at retaining 
effective school directors and regional superintendents, particularly in hard-to-staff and 
high-needs schools/regions. 

• Periodically conduct environmental scans of emergent trends and skill demands related to 
education leadership, especially in systems moving toward greater administrative 
decentralization.  

To ensure that the COA is adapted to the unique features and challenges of Puerto Rico’s 
schools, we suggest that PRDE conduct a needs assessment to determine the highest needs in the 
area of school directors and regional superintendent professional development, as well as 
identify new skills needed to meet the demands of decentralization, site-based management, 
data-driven instructional leadership, and increased school choice. Based on the needs analysis, 
PRDE leadership would then create a plan that outlines how they will support regional 
superintendents and school directors in the process of district decentralization in addition to 
assigning staff to carry out the plan. The plan would include the creation of the aforementioned 
leader standards and the alignment of leader pipeline activities with those standards. Drawing on 
this plan, PRDE could develop partnerships with higher education institutions, in Puerto Rico 
and CONUS, to provide both preservice and ongoing training and support/coaching to school 
and district administrators that aligns with the needs analysis conducted by PRDE, as well as the 
leader standards and evaluation systems created as part of this COA. 

Potential Benefits  
This COA would contribute to student learning; reduce teacher and leadership turnover; 

improve understanding of local education needs; improve communication between schools and 
regional administrators; and increase buy-in for education reform. 

Puerto Rico’s 2018 education reform and its ability to affect student learning requires that 
both school and district leaders support the policy changes taking place in the system and 
understand what is required to implement such changes. Administrators will also need to be able 
to help their colleagues understand how the reform might be aligned with local improvement 
efforts, provide supports that lead to changes in instructional practices, and enlist the support of 
parents and others in the local community. Hence, effective or successful leadership at the school 
and regional level of the public education system will be critical to the success of school and 
district reform (Leithwood et al., 2004). 
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Research has found that leadership has significant effects on student learning: 

• The effect of highly effective principals on student achievement is equivalent to 2 to 
7 months of additional learning each school year, while ineffective principals negatively 
affect student achievement by a comparable amount (Branch, Hanushek, and Rivkin, 
2013). 

• The total (direct and indirect) effects of school leadership on student learning account for 
about a quarter of total school effects (or the extent to which attending a particular school 
modifies a student’s outcome), with greater effects in high-poverty schools (Hallinger 
and Heck, 1996; Leithwood and Jantzi, 2000) 

Improving the principal pipeline could have additional benefits, such as 

• lower leadership turnover, which could reduce future district expenditures on the 
leadership pipeline, particularly those related to turnover 

• having higher-quality school leaders, which could reduce turnover among the teachers 
whom they supervise (Burkhauser, 2017; Watlington et al., 2010) 

• better understanding of local education needs 
• improved communication between schools and regional administrators 
• increased buy-in for education reform. 

Potential Spillover Effects to Other Sectors 
None. 

Potential Costs 
Potential up-front costs: $500,000 in estimated up-front costs 
Potential recurring costs: $290 million in estimated recurring costs (11 years) 
Potential total costs: $290 million in total estimated costs 

Our cost estimates draw from a study that analyzed the costs associated with developing and 
implementing a principal pipeline across 6 districts that received funding and support from the 
Wallace Foundation to carry out these activities (Kaufman et al., 2017). Findings indicate that 
districts spent about $5.6 million each year, on average, which translated to a little more than 
$31,000 per principal, or $42 per pupil per year.2  

The total annual estimated cost of implementing a principal pipeline based on the per-
principal cost estimates found in Kaufman et al. (2017) ($31,000 per principal or district leader x 
approximately 835 principals and 7 regional superintendents) is $26 million. The up-front costs 
are estimated at $500,000. 

The following are the average annual cost estimates per principal of implementing specific 
principal pipeline activities: develop leader standards, $292; preservice preparation, $9,386; 
selective hiring and placement, $2,894; and on-the-job support and evaluation, $11,000. 

While Kaufman et al. (2017) estimated the costs of leadership standards and selective hiring 
and placement systems at, respectively, $292/principal and $2,894/principal, it is possible that 
the costs of these activities in Puerto Rico would be lower, given that some costs of these 

 
2 Per-principal and per-pupil costs were calculated simply by dividing the total cost by the number of principals or 
pupils in each district and then calculating the average per-principal or per-pupil cost across districts. 
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activities were fixed and not found by Kaufman et al. (2017) to be driven by the number of 
principals. Since Puerto Rico includes more principals than the principal pipeline districts in the 
Kaufman et al. (2017) study, it is likely there would be cost efficiencies for leadership standards 
and selective hiring and placement activities. 

Below we include further details about the costs of implementing a principal pipeline in the 
6 districts studied by Kaufman et al. (2017):  

• leader standards 

- More than 80% of the costs of leader standards were costs for personnel time to 
develop and refine the standards. 

• preservice component 

- A little more than three-quarters of all costs for the preservice component were 
devoted to the delivery of preservice preparation. 

- Districts adopted vastly different approaches to supporting preservice preparation, and 
this is reflected in wide variation in spending for preservice activities across districts. 

- Stipends provided to those participating in principal residencies that were a part of 
some preservice programs represented a large portion of the costs for those programs. 

• hiring and placement 

- Nearly half of the resources devoted to hiring and placement during the initiative 
were investments in revisions to hiring systems. 

- Compared with other pipeline categories, the range of costs for hiring and placement 
across districts was narrow; much of the variation stemmed from differences in 
resources devoted to system improvements. 

• on-the-job support and evaluation 

- The vast majority of these resources were devoted to the provision of on-the-job 
support for principals and assistant principals: districts devoted nearly $11,000 per 
principal to these activities. 

- Main costs for on-the-job support included coaching and mentoring, principal 
supervision, costs for consultants, and materials and supplies necessary for delivering 
ongoing professional development for school leaders. 

- The development and maintenance of leader tracking systems (LTS) was the largest 
contributor to costs for systems of support, at almost $2,000 per principal each year, 
on average. 

- Spending on LTS, longitudinal data systems for tracking principals from the time 
they enter as applicants to when they are hired in districts, including data on the 
support they receive and their evaluations, over the course of the initiative was not 
related to any metric of district size. Districts reported LTS to be very useful, but their 
development required investments that varied a fair amount by district and by year, 
depending on the data resources that had already been developed in the district. 

In the year prior to the initiative’s launch, the report’s authors estimate that districts were 
spending, on average, a little less than $9,400 per principal on these activities, although their 
estimate for the preinitiative period might exclude relevant costs that the districts did not track. 
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In the first year of the initiative (2011–2012), the average annual principal pipeline costs were 
$20,264 per principal. From 2011–2012 to 2014–2015, average costs steadily grew to nearly 
$37,000 per principal and then declined somewhat in 2015–2016. 

We could not find a similarly comprehensive report of the costs of implementing a program 
to train principal supervisors and/or regional superintendents. However, if Puerto Rico plans to 
hire/train 7 regional superintendents and the cost of training is assumed to be the same as that of 
preservice training for principals ($9,386 per principal) plus the cost of providing on-the-job 
support ($11,000 per principal), an estimated cost for training 7 regional superintendents is 
$142,702 per year. 

Potential Funding Mechanisms 
U.S. Department of Education, nongovernment sources  
 
Examples include Title 2 optional 3% leadership set-aside; School Leadership Program, a 

competitive grant from the federal government; the Wallace Foundation; partnership with 
principal training programs in CONUS and Puerto Rico. 

• nonprofit sector 

- The Wallace Foundation has a long history of funding principal and principal 
supervisor initiatives in CONUS. 

• partnership with principal and educator training programs in CONUS and Puerto Rico: 

- Universidad de Puerto Rico Cayey—Departmento de Pedagogía 
- Universidad de Puerto Rico Rio Piedras—Facultad de Educación 
- New Leaders 
- NYC Leadership Academy 
- Relay Graduate School of Education. 

Potential Pitfalls 
The high cost of training principals and the time commitment required to participate in 

trainings are potential challenges to this COA. 

Likely Precursors 
Implementation of this COA is dependent on PRDE’s buy-in and their own processes and 

plans for decentralizing the school district into regional offices. 
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EDU 9 
Develop and Implement Teacher Pipeline Program 

Sector Affected 
Education 

Issue/Problem Being Solved 
All school systems face the continuing challenge of developing and sustaining a pipeline of 

high-quality teachers who can both engage in high-quality instruction and support others in 
improving their practice. 

Nothing is more essential to the success of any school system than quality talent. Study after 
study has shown that an effective teacher is the single most influential school-level determinant 
for students’ educational success (see, for example, Hanushek and Rivkin, 2010; Gordon, Kane, 
and Staiger, 2006; Sanders and Rivers, 1996). At this critical time in the redevelopment of a new 
educational system in Puerto Rico, it is important for the future success of the educational system 
to ensure that there is high-quality talent at each school—including both teachers and school 
administrators—and that teachers receive quality professional development that is content and 
curriculum specific, as well as intensive and sustained (Garet et al., 2001; Darling-Hammond, 
Hyler, and Gardner, 2017). (A separate COA is focused on a strategy for retaining and 
developing leaders; this COA focuses solely on teachers.) 

Description 
This COA recommends pursuing a multipronged strategy aimed at aligning and 

strengthening teacher preparation programs, improving instructional practice through 
professional development, and retaining high-quality teachers. Teacher pipeline activities 
include creating a residency model for teacher training, reviewing teacher certification 
requirements and developing options for alternative certification, aligning personnel 
decisionmaking processes with assessments of teacher quality, improving teacher supports 
through coaching and professional development, strengthening teachers’ career pathways, and 
considering the creation of an incentive system that rewards high-quality teachers working in 
especially demanding environments. 

Schools need effective educators for any of the reforms (e.g., decentralization of school 
district, school choice, school consolidations) being rolled out to truly be effective. To this end, 
PRDE could pursue a multipronged strategy aimed at aligning and strengthening teacher 
preparation programs, improving instructional practice through professional development, and 
retaining high-quality teachers. The strategy could include the following elements: 

• redefining the pipeline for teachers, especially for harder-to-staff schools and teaching areas, 
such as mathematics and science, and strengthening teacher preparation for all subjects: 

- PRDE could conduct a review of the certification requirements to understand whether 
they are presenting affordances or challenges to the certification of high-quality 
teachers. In especially demanding areas, the review should assess whether the 
certification requirements are barriers to welcoming passionate, quality educators into 



  69 

the system. States like Arizona and Oklahoma, for example, recently passed laws 
making it easier to grant reciprocity for other states’ teaching licenses as a means of 
addressing their teacher shortage. A full review of the requirements should be done 
with the goal of streamlining or removing unnecessary requirements and could 
consider developing options for alternative certification. 

- PRDE could work with the local universities to create a clear residency model that 
aligns programs to district needs and strengthens their approach to teacher 
preparation, using lessons learned from effective models from other residency models 
in the United States. Traditional preparation programs often provide a small amount 
of practice in the classroom through student-teaching models, but this exposure to 
practice is often too low of a dose to affect and improve a new teacher’s ability in the 
classroom. Indeed, current approaches to preservice are not often cited as the reason 
why great teachers become great (The New Teacher Project, 2013). Therefore, 
residency models have been developed in certain universities to change the 
coursework taken to become more focused on practice and then to require a full year 
of coteaching with a mentor prior to becoming a classroom teacher. This residency 
year is also coupled with intense coaching and feedback. Initial research conducted 
by the universities themselves found that new teachers who go through a residency 
program stay in the district at a much higher rate than those who did not go through a 
residency program (Silva et al., 2014). Louisiana recently passed a policy that 
requires all teacher preparation programs to provide candidates with 1-year 
residencies (Louisiana Believes, 2018). 

- Alternatively, PRDE could work with philanthropic partners to develop alternative 
teacher preparation models. For example, the New Teacher Project (TNTP) has 
worked in a number of large school districts, including Dallas, New Orleans, and 
Memphis. Their model includes preparation and practice in the summer and then a 
full year of intensive coaching while the teacher is employed full-time as a lead 
teacher (The New Teacher Project, 2019). 

• making personnel decisions that are aligned to assessments of teacher quality: 

- Before any change can be made in the current distribution and makeup of personnel, 
PRDE must define and be able to assess the quality of each educator in the schools. 
The education reform bill contains references to the establishment of an evaluation 
system, but they are general in nature. A quick roll-out of a performance management 
system may be difficult, as sufficient data may not exist that provides enough insight 
into the quality of every teacher and leader. However, even an interim system (such 
as a combination of historical data on quality and outcomes combined with an 
assessment by experts on observation of the classroom) could be developed to ensure 
that there is a clear eye to retaining the best talent in the system and improving 
teaching quality.  

- A longer-term goal would be to develop a performance management system. The 
development process will require input from many stakeholders (e.g., union, 
educators, outside experts) to develop an effective approach with buy-in. Time and 
resources will then need to be devoted to training leaders across the system to be able 
to deploy the performance management system to meaningfully assess the quality of 
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every educator and ensure a great teacher is in front of every child and a great leader 
at the helm of every school. 

• providing content- and curriculum-specific professional development that is intensive and 
sustained: 

- Review Puerto Rico’s existing system of professional development for teachers, and 
solicit input from stakeholders to identify gaps, challenges, and strengths. 

- Strengthen existing professional development opportunities. Research on effective 
professional development that results in changes in teacher practices and 
improvements in student learning outcomes finds 7 widely shared features of 
effective professional development: content focused, incorporates active learning, 
supports collaboration, uses models of effective practice, provides coaching and 
expert support, offers feedback and reflection, and is of sustained duration (Garet 
et al. 2001; Darling-Hammond, Hyler, and Gardner, 2017). Given the extensive 
changes being undertaken in Puerto Rico’s education system, providing training to 
teachers in the principles of change management might also be useful.  

• retaining the best talent: 

- It is essential that during this period of reform, the system retain as many quality 
teachers as possible. As many consider leaving for educator roles in U.S. states, 
policies must be designed to retain and promote from within. 

- PRDE could review and establish, where possible, a connection between quality and 
placement, compensation, and tenure. For example, Article 1.12(c) of the education 
reform bill speaks to establishing incentives for retaining qualified, effective teachers 
in the classroom. These financial incentives should be used only in retaining the best 
of the best.  

- While the education reform bill already contains a provision for bonuses for the 
retention of effective teachers, research shows that money is not the main driver of 
decisions for staying in a school or even in the profession. Professional development 
and growth opportunities, such as career ladders that reward professionals, are often 
cited as the key reasons why teachers stay in their jobs (Pennington and Brand, 2018). 
As the system is decentralized and more decisions are made at the regional level, 
PRDE must play a critical role in determining what to hold tight around professional 
development and career pathways and what to allow each school and region to 
develop themselves. Input should be gathered from teachers regarding what they want 
to develop in, to design the professional development suited to their needs. 

- Teachers often leave because of poor work conditions and because of poor leadership, 
especially when they feel they are not being heard. PRDE should commit in the short 
term to creating a teacher-driven stakeholder group that gathers feedback on what 
conditions need to be improved and what communication needs to be shared with 
educators. Until this is up and running, communication about any major change in the 
education system should be drafted with an eye toward ensuring great teachers feel 
valued and informed. 
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Potential Benefits  
Research has shown that an effective teacher is the single most influential school-level 

determinant for students’ educational success. Implementation of any other reforms in the 
system relies almost solely on the people implementing the work. This COA helps ensure a good 
match between teacher skills and student needs and could also lead to a reduction in teacher 
turnover and a closer relationship between pre-K–12 schools and UPR, which would also benefit 
from the improvement of their teacher preparation programs and better placements for their 
graduates. 

Implementation of any other reforms in the system—in what standards and assessments are 
utilized, in what technology the schools deploy, in what funding and resources are sent out to 
schools—relies on the people implementing the work. But in the end, we know that a great 
teacher not only produces better learning for students in the immediate future but also puts them 
on an improved pathway with a higher likelihood of graduating high school, living in a better 
neighborhood, earning more money over their lifetime, and so much more (Chetty, Friedman, 
and Rockoff, 2014). Simply put, the benefits of having great teachers in the classroom cannot be 
replaced with any other reform of the system. 

Potential Spillover Effects to Other Sectors 
Programs that tap into building a stronger education system could have significant benefits in 

stabilizing population and emigration patterns in Puerto Rico.  

Potential Costs 
Potential up-front costs: $500,000 in estimated up-front costs 
Potential recurring costs: $350 million in estimated recurring costs (11 years) 
Potential total costs: $350 million in total estimated costs 

We assume the cost of implementing a teacher pipeline would be similar to that of a 
school leader pipeline, with costs being about $31,000 annually per participating teacher 
(Kaufman et al., 2017). If we assume that implementation would involve at least 1 teacher at 
each school in Puerto Rico (~850), the total annual cost would be $32 million. Up-front costs for 
planning and designing are estimated at $500,000.  

There is some evidence that teacher pipeline costs could be higher. For example, the 
estimated cost of principal professional development is $14,000 per principal. But TNTP has 
assessed the cost of teacher professional development as $18,000 per teacher (Jacob and 
McGovern, 2015). Nevertheless, the costs associated with the above pathways for talent vary 
greatly based on what specific programs get launched. Some of the programs would require a 
substantial investment, such as the development of a new teacher preparation model that relies 
more heavily on a residency approach. As cost comparisons, a residency program in New York 
City currently costs the district over $30,000 per teacher. A residency program in Newark 
currently costs the district $15,000 per teacher. However, these costs do not include the total cost 
of tuition or coaching supports each year; these are typically covered by the preparing university 
through grants. 

In addition to the residency costs, PRDE and the new regional LEAs will need staff and 
resources to support the evaluation, recruitment, and professional development aspect of the 
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work. A better assessment of the current capacity in this area is needed to estimate what 
additional staff might be needed. 

Potential Funding Mechanisms 
U.S. Department of Education  

Potential Implementer(s) 
PRDE, UPR, professional development partners, schools  

Potential Pitfalls 
This COA depends on school district buy-in and teacher buy-in. This COA could face 

opposition from teachers’ unions, as well as legal challenges in changing teacher contracts. 
Much of what is outlined above could be controversial. For example, evaluation can very 

quickly become a conversation that turns into a debate about “blaming the teacher.” Therefore, a 
thoughtful approach to the political conversations about terminating teachers, evaluating 
teachers, and changing who is in control will be essential. In addition, current education law in 
Puerto Rico (as drawn from the education reform bill language) indicates that placement at 
schools is based on a point system in which seniority is one key factor. Seniority-driven staffing 
in the midst of these changes could undermine the goal of making decisions based on quality, not 
years of service. A clear legal review of tenure and seniority and other constraints on a flexible 
talent approach is essential. 

Likely Precursors 
If the regional and school leadership making implementation decisions is not capable, much 

of what is proposed in teacher talent development would likely not result in an improvement of 
teacher quality.  

Puerto Rico could provide districtwide support in addition to that being provided at the 
regional or school level. Both Tennessee and Louisiana currently provide professional 
development opportunities at the state level. 
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EDU 10 
Develop and Implement a Parent Education Program on 

School Choice 

Sector Affected 
Education 

Issue/Problem Being Solved 
Choice-based education reforms, such as charter schools and vouchers, require both a robust 

supply of school options and parents/families who can make good choices on behalf of their 
children and hold schools accountable. 

In March 2017, Puerto Rican lawmakers approved and Governor Rosselló signed a school 
choice bill, creating charter schools and a private school voucher program. The private school 
voucher program was capped at 3% of total student enrollment, and charter schools were capped 
at 10% of public schools (Keierleber 2018). While there is still no consensus on the benefits of 
school choice, the academic literature seems to suggest that it can lead to better outcomes for 
students but does not do so in all circumstances. School choice efforts are more likely to raise 
student test scores and improve the quality of schools if schools are held accountable to strict 
quality standards by charter authorizers and by parents who are well informed about what 
constitutes a good school and what rights they have in choosing schooling options for their 
children (Harris, 2017; Abdulkadiroglu et al., 2011; Hill and Campbell, 2011; Dizon-Ross, 
2018a). This COA proposes to provide information to parents to help them navigate the new 
environment and to try to ensure that greater school choice options lead to better outcomes for 
students and parents.  

Description 
This initiative would develop an outreach and public education program to inform parents 

and other guardians about the new schooling options for their students and provide them 
information on the quality of schools that their students attend, as well as the quality of other 
potential choices they could make. Because disadvantaged parents generally have less access to 
information and greater difficulty in acting on information that they are given and because the 
benefits of choice seem to be especially effective for disadvantaged students, the program will 
include special targeting efforts directed at helping disadvantaged families understand the new 
options available to them, as well as the quality of their child’s current school and others to 
which the child might now have access.  

The exact nature of the parent education program would be determined in consultation with 
PRDE, the Office of Family Engagement, and other experts. This may consist of a media 
campaign to inform families about the choices they have and to educate them about how to make 
good choices. The education campaign could also include a website with specific information 
about schools and school quality measures, perhaps designed so that parents could add their own 
comments and reviews. Another potential information dissemination option could include 
sending low-cost mailings to each family with information about their child’s current school 
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and other schooling options available to the child. Given access to student and school data (see 
COA 2), information about the individual child’s test scores relative to the mean in the school 
and across the island, as well as progress from previous years, could also be included in the 
mailing. With a larger budget, several school choice counselors could be hired to visit 
municipalities and provide information to parents at a parent meeting or other community forum.  

Potential Benefits  
School choice has the potential to improve the school system and individual student 

performance while also making parents and families happier and more invested in their chosen 
schools. These effects are more likely to be achieved if parents are educated about the choices 
they are making. 

Advocates of school choice believe that more choice in education forces schools to compete 
for students, which boosts educational quality and improves matches between schools’ offerings 
and students’ needs and learning styles (Friedman, 1962; Hoxby, 2003). Studies have also found 
that families are happier and more engaged when they have the power to choose where their 
children attend school (Howell and Peterson, 2002). Studies using variation from lotteries to 
oversubscribed charter schools have found that some charters boost achievement by substantial 
amounts, and, while representative samples of charter schools show smaller effects, they are still 
mostly positive (Abdulkadiroglu et al., 2011; Angrist, Pathak, and Walters, 2013; Dobbie and 
Fryer, 2013; Chabrier, Cohodes, and Oreopulos, 2016; Singleton, 2017). Similarly, studies using 
students randomized into and out of voucher plans in New York, Washington, D.C., Florida, 
Milwaukee, Wisconsin, and Dayton, Ohio, show small gains in average test score effects, with 
larger gains for some subgroups, especially low-income minority students (Howell and Peterson 
2002; Mayer et al., 2002; Howell et al., 2002; Krueger and Zhu, 2004; Wolf et al., 2007; 2010). 

However, some recent studies have found that school choice may actually hurt student 
outcomes. Joy and Arellano (2016) found that charter schools performed worse than traditional 
public schools in Michigan due to a lack of accountability. Abdulkadiroglu et al. (2018) used 
randomized lotteries to evaluate a private school voucher program in Louisiana and found that 
the program lowered student achievement by sizable amounts in math, reading, science, and 
social studies. They believe that the results are in part due to the selection of low-quality private 
schools, as well as parents’ inability to distinguish good from bad schools and to fully take 
advantage of the increased school choice environment.1 Others have found that private school 
vouchers hurt student performance in Washington, D.C. (Dynarski et al., 2017) and Ohio (Figlio 
and Karbownik, 2016). 

While more research needs to be done to determine the optimal design of school choice 
programs to best support students and parents in obtaining a high-quality education and 
improving the school system, some have theorized that more informed parents can lead to better 
outcomes in a school choice environment. While the literature is still sparse in this area and there 
is disagreement, some studies have found that providing parents with information leads to 
improved school quality and student outcomes. For example, Andrabi et al. (2017) found that 
providing parents in Pakistan with more information about their children’s schools led to higher 
test scores and improvements in school quality (GreatSchools, 2013). Teaching parents to be 
more focused on academic quality could also benefit their students. Hastings et al. (2006) found 

 
1 See also Mills and Wolf (2017) for results on private school vouchers for Louisiana.  
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that children of parents who had a strong preference for academic quality experienced substantial 
gains in test scores as a result of school choice, while children whose parents weighted academic 
characteristics less heavily experienced academic losses. Such information may be especially 
important in an environment such as Puerto Rico, where relatively little information has been 
available and average education levels are lower than in CONUS.  

Providing parents with more information about school quality and student performance could 
also encourage them to be more proactive in helping their children in school and assist them in 
taking advantage of opportunities for their children (among many, see Dizon-Ross, 2018b). 
When parents choose high-quality schools, over time this can help to improve the quality of 
charter and public schools in the system, as the better schools survive and the lower-performing 
schools go out of business or reform (Baude et al., 2014). 

Potential Spillover Effects to Other Sectors 
Access to schooling information may increase demand for information about quality in other 

sectors, such as health and government services. Teacher and administrator recruitment may also 
be affected. 

There is little academic evidence on potential spillover effects of providing parents with 
better information on their educational options. However, it is possible that parents who find 
school information useful may also demand more information about hospitals, doctors, and other 
health care providers or about government officials and local government performance and 
services. 

Potential Costs 
Potential up-front costs: $200,000 in estimated up-front costs 
Potential recurring costs: $5.5 million in estimated recurring costs 
Potential total costs: $5.7 million in total estimated costs 

Up-front costs to develop parent training and media campaign, $200,000; annual cost for 
ongoing marketing, approximately $500,000. Annual costs consist of 2 FTEs for the 
development and implementation of a public education campaign ($124,600/year); mass media 
campaign ($250,000–$500,000/year2); onetime 0.25 FTE to develop parent staff training 
($31,150/year). Staff costs could be lower if some of this work is undertaken by existing staff in 
the Family Engagement Office of PRDE. Additional funding for a randomized controlled trial 
could test the effectiveness of the program and help to iterate to the ideal implementation of the 
program, but that is not included in this estimate.  

Potential Funding Mechanisms 
U.S. Department of Education, PRDE, nongovernment sources 
 
We identified many different funding sources for this COA. The U.S. Department of 

Education’s Charter Schools Program Non-State Educational Agencies Planning, Program 
Design, and Initial Implementation Grant could be a good fit. Other potential sources of funding 
include grants from nonprofit organizations interested in school choice, such as the National 

 
2 We used the midpoint ($375,000) in producing the total annual cost estimate noted above.  
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Charter School Resource Center or the Thomas B. Fordham Institute. If a research component is 
included in the program, funding may be available from the Institute of Education Sciences in 
the U.S. Department of Education or the National Science Foundation. 

Potential Implementer(s) 
PRDE (Family Engagement Office) 

Potential Pitfalls 
As discussed in more detail below in the “Likely Precursors” section, having accurate 

information on student and school performance will be critical for this initiative. Thus, risk 
around data availability and accuracy is a potential pitfall; without data parental education is less 
likely to be helpful and school choice may actually lead to worse outcomes for students. 

Some research has also found that parents may not make schooling choices based on 
academic performance and may instead care more about other aspects, such as high-fidelity 
religious instruction, school amenities, or what other students are attending the school 
(Abdulkadiroglu et al., 2018; Abdulkadiroglu et al., 2011). If parents choose schools based on 
characteristics that are not important to policymakers or on characteristics that do not have large 
positive externalities for society, providing school choice and education to parents about school 
choice will not lead to expected outcomes. 

Additionally, if high-quality peers and teachers determine school quality and if these 
resources are in short supply, school choice may not have much scope to improve the schooling 
system, as limited resources could be moved around the system but would not lead to average 
quality increases.3 

Likely Precursors 
Schools need a valid, reliable, and transparent system of measuring and collecting 

information on school performance and a mechanism for making that information accessible and 
understandable to families. 

For the program to be effective, information on tests scores by school must be available, as 
well as school demographics and other information to construct measures of school value added. 
As detailed in EDU 2 Improve Longitudinal Data System to Support Evidence-Based Policy, 
schools will need a valid, reliable, and transparent system of measuring and collecting 
information on school performance. School choice in an environment without accountability or 
any kind of measurement of student or school performance is unlikely to be successful and may 
lead to negative results, as documented for the school voucher program in Louisiana studied by 
Abdulkadiroglu et al. (2018).  
 
 

In addition to information on student performance and school quality, a mechanism for 
making that information accessible and understandable to families is crucial. This may include a 
publicly available website detailing school characteristics and performance, letter grades given to 

 
3 Note that if the match between a student or teacher and a school is important in determining outcomes, system 
quality could be increased even with fixed peer and teacher quality by improving the match between students and 
teachers.  
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schools by the Department of Education, paper mailers sent to households about their local 
schools and other schools that their students could attend, or some combination of information 
dissemination methods.  
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EDU 11 
Rebuilding of Public (Puerto Rico Department of Education and 

Municipal) Pre-K–12 School Infrastructure 

Sectors Affected 
Education, Municipalities 

Issue/Problem Being Solved 
Many public schools suffered extensive damage during Hurricanes Irma and Maria. 

Description  
This COA will repair damages to pre-K–12 public schools caused by Hurricanes Irma and 

Maria and ensure that repairs meet current building safety codes for wind, flood, and seismic 
risks. Rebuilding will adhere to pending 2018 Puerto Rico building codes, which are comparable 
to the 2018 International Building Code. Additionally, this COA will ensure that repairs and new 
construction support a whole-community approach and all access needs (e.g., ADA accessibility) 
and follows an “Education Is Resilient” approach as described in the Resilient School Toolkit.1 
This means among other things that schools would be storm smart, for example, by using green 
infrastructure practices to control runoff (U.S. Environmental Protection Agency, 2017). In 
addition, this COA would benefit from including an assessment of the current ownership 
structure of school buildings and processes for managing school-building infrastructure, with 
the goal of identifying how to improve PRDE capacity and processes for school-building 
management. 

It will also take steps to increase the extent to which school buildings create learning 
environments that promote student-directed learning and provide collaborative workspaces 
where students and teachers share creative, innovative, and developmentally appropriate  
(pre-K–12) teaching and learning experiences to reflect efforts to make the education system 
more focused on twenty-first-century approaches to learning (e.g., social and emotional 
learning). Islandwide benefits will be realized by each community as repairs are made to 
individual facilities.  

Potential Benefits 
This COA will repair damages caused by Hurricanes Irma and Maria, which will address 

increased environmental health hazards that resulted from the storm (e.g., mold, asbestos 
exposure). Additionally, by ensuring repairs meet current building safety codes for wind, flood, 
and seismic risks, schools will be more resilient against future hurricanes and other natural 
disasters and more conducive to twenty-first-century learning approaches. 

 
1 Refer to FEMA Education Sector’s Resilient Education Toolkit. 
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Potential Spillover Effects to Other Sectors 
Rebuilding resilient and safe schools that foster twenty-first-century learning are components 

of efforts to increase the skill level of the future workforce. The rebuilding effort will result in an 
increase in construction sector jobs, at least temporarily. 

Potential Costs 
Potential up-front costs: $3.5 billion in estimated up-front costs 
Potential recurring costs: — 
Potential total costs: $3.5 billion in total estimated costs 

Cost information is based on a preliminary estimate provided by the FEMA Education sector 
in July 2018. This estimate was an update of the March spend plan that was based on 1,131 
PRDE schools, and which assumed 12 million square feet at a cost of $200 per square foot and 
that 75% of the estimated costs would be associated with building repairs and 25% would be for 
content replacement. A 15% reduction was applied to account for insurance.2  

Potential Funding Mechanisms 
FEMA Public Assistance, private sector, nongovernment sources  

Potential Implementer(s) 
PRDE 

Potential Pitfalls 
If building codes are not enforced, schools may still be susceptible to extensive damage 

during future storm events. 
Cost estimates that are based on known square footage, number of facilities, and so forth 

could change as the system is reorganized and some schools potentially are closed. 

Likely Precursors 
Completion of EDU 4 Multisector Analysis to Support Resource Allocation Decisions 

Related to Schools will ensure that the school infrastructure fits the needs of the student 
population. 
  

 
2 Email correspondence from Education sector chief dated July 12, 2018. 
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EDU 12 
Consolidate and Rebuild University of Puerto Rico Infrastructure 

Sector Affected 
Education 

Issue/Problem Being Solved 
UPR facilities suffered extensive damage during Hurricanes Irma and Maria. Prior to the 

storms, the UPR system had experienced a gradual decline in its student population that was 
expected to affect configuration and program offerings. 

Description 
This COA will repair damages to UPR caused by Hurricanes Irma and Maria and ensure that 

repairs meet current building safety codes for wind, flood, and seismic risks. An additional 
component will be to conduct an analysis of the UPR system to determine how campus 
consolidation could best meet the educational goals of the university system and ensure the 
system’s financial stability. This COA will be implemented by UPR and construction firms. 
Benefits will be realized by each community as repairs are made at individual facilities. 

Potential Benefits 
This COA will repair damages caused by Hurricanes Irma and Maria, which will address 

increased environmental health hazards that resulted from the storm (e.g., mold, asbestos 
exposure). By ensuring that repairs meet current building safety codes for wind, flood, and 
seismic risks and adhere to green infrastructure principles (Fowler et al., 2011), UPR will be 
more resilient against future hurricanes and major weather events. The system analysis will 
ensure that campus consolidation efforts are carried out in a way that facilitates the 21st Century 
Workforce Strategic Initiative, which aims to develop and protect human capital to establish a 
world-class workforce, increase labor force flexibility, and create high-quality employment 
opportunities aligned with economic growth strategies. 

Potential Spillover Effects to Other Sectors 
Improvements to and rescaling of UPR infrastructure will help foster a well-prepared 

workforce. Rebuilding efforts will create construction sector jobs, at least temporarily. 

Potential Costs 
Potential up-front costs: $2.5 billion in estimated up-front costs 
Potential recurring costs: — 
Potential total costs: $2.5 billion in total estimated costs 

Cost information is based on a preliminary estimate provided by the FEMA Education sector 
in July 2018. This estimate was an update of the March spend plan that assumed approximately 
3 million square feet at a cost of $350 per square foot and that 75% of the estimated costs 



  81 

would be associated with building repairs and 25% would be for content replacement. A  
15% reduction was applied to account for insurance. 

Potential Funding Mechanisms 
FEMA Public Assistance 

Potential Implementer(s) 
UPR 

Potential Pitfalls 
Closing or shrinking campuses and/or degree programs may cause potential students to 

consider leaving Puerto Rico to study elsewhere, which could exacerbate out-migration patterns. 
As such, the rescaling of UPR infrastructure and programs should consider effects on students 
and communities. 

If building codes are not enforced, facilities may still be susceptible to extensive damage 
during future storm events. Similarly, if green infrastructure features are not implemented, 
buildings may contribute to storm runoff issues that threaten other structures. 

Cost estimates that are based on known square footage, number of facilities, and so forth 
could change as the system is reorganized and some schools potentially are closed. 

Likely Precursors 
None anticipated. 
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EDU 13 
Landscape Analysis and Rebuilding of Private Nonprofit Pre-K–12 

School Infrastructure 

Sector Affected 
Education 

Issue/Problem Being Solved 
Many PNP pre-K–12 schools suffered extensive damage during Hurricanes Irma and Maria. 

Many of these schools are unaware of FEMA Public Assistance eligibility. The complete 
landscape and scope of PNP schools requiring assistance is being finalized. 

Description  
Upon completion of the landscape analysis described below, this COA will repair damages to 

PNP pre-K–12 schools caused by Hurricanes Irma and Maria and ensure that repairs meet 
current building safety codes for wind, flood, and seismic risks. Rebuilding will adhere to 
pending 2018 Puerto Rico building codes, which are comparable to the 2018 International 
Building Code. Additionally, this COA will ensure that repairs and new construction support a 
whole-community approach and all access needs (e.g., ADA accessibility) and follow an 
“Education Is Resilient” approach as described in the Resilient School Toolkit.1 This means 
among other things that schools would be storm smart, for example, by using green infrastructure 
practices to control runoff (U.S. Environmental Protection Agency, 2017).  

It will also take steps to increase the extent to which school buildings create learning 
environments that promote student-directed learning and provide collaborative workspaces 
where students and teachers share creative, innovative, and developmentally appropriate  
(pre-K–12) teaching and learning experiences to reflect efforts to make the education system 
more focused on twenty-first-century approaches to learning (e.g., social and emotional 
learning). To guide the rebuilding, this COA will begin with a landscape analysis of the PNP 
school infrastructure, to include exploring if/how PNP schools are involved in pre-K education, 
and conduct outreach to those schools on eligibility for assistance. The FEMA Education sector 
staff is currently working to identify all educational PNPs and provide recovery support. Benefits 
will be realized by each community as repairs are made to individual facilities. 

Potential Benefits  
This COA will repair damages caused by Hurricanes Irma and Maria, which will address 

increased environmental health hazards that resulted from the storm (e.g., mold, asbestos 
exposure). Additionally, by ensuring repairs meet current building safety codes for wind, flood, 
and seismic risks, schools will be more resilient against future hurricanes and other natural 
disasters and more conducive to twenty-first-century learning approaches. This COA will 
establish a comprehensive knowledge of PNP school infrastructure. 

 
1 Refer to FEMA Education sector’s Resilient Education Toolkit. 
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Potential Spillover Effects to Other Sectors 
Rebuilding resilient and safe schools that foster twenty-first-century learning are components 

of efforts to increase the skill level of the future workforce. The rebuilding effort will result in an 
increase in construction sector jobs, at least temporarily. 

Potential Costs 
Potential up-front costs: $1.7 billion in estimated up-front costs 
Potential recurring costs: — 
Potential total costs: $1.7 billion in total estimated costs 

Cost information is based on a preliminary estimate provided by the FEMA Education sector 
in July 2018.2 

Potential Funding Mechanisms 
FEMA Public Assistance, private sector, nongovernment sources 

Potential Implementer(s) 
PNP schools, FEMA 

Potential Pitfalls 
If building codes are not enforced, schools may still be susceptible to extensive damage 

during future storm events. 
Cost estimates that are based on known square footage, number of facilities, and so forth 

could change as the landscape analysis proceeds and possibly discovers new needs. 

Likely Precursors 
Completion of EDU 4 Multisector Analysis to Support Resource Allocation Decisions 

Related to Schools will ensure that the school infrastructure fits the needs of the student 
population. 
  

 
2 Email correspondence from Education sector chief dated July 12, 2018. 
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