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Building a Data Science Program
Through Hackathons and Informal
Training in Puerto Rico

Patricia Ordóñez Franco, María Eglée Pérez Hernández,
Humberto Ortiz-Zuazaga, and José García Arrarás

Abstract With the growth of data in a plethora of fields ranging from agriculture
to medicine to finance, data science is quickly becoming one of the most in demand
professional careers of the decade. However, only a handful of minority serving
institutions in the US have a course much less a formal program or certification track
in data science. This paper highlights a solution at a public minority serving institu-
tion, which is in a hiring freeze, to create an interdisciplinary data science program
using local resources through both formal and informal training and hackathons in
collaboration with top research institutions and industry leaders locally and abroad
in data science.

Keywords Big data education · Data science education · Diversity ·
Interdisciplinary studies · Teaching analytics · Hackathon · Data science
workshop · Collaboration
Learning Objectives

• Describe the importance of data science for every community,
• Give examples of effective methods for creating a data science program in your

community,
• Define what is a hackathon,
• Extend and adapt the model of using hackathons and informal training to the

needs of your community to build a data science program.

29.1 Introduction

The University of Puerto Rico Río Piedras (UPRRP) is a top biomedical research
institution and one of the top producers ofHispanic Ph.Ds in Science andEngineering
in the US (https://www.nsf.gov/statistics/2018/nsf18304/data.cfm, Table 9), yet it

P. Ordóñez Franco (B) · M. E. Pérez Hernández · H. Ortiz-Zuazaga · J. García Arrarás
University of Puerto Rico Río Piedras, San Juan, PR, USA
e-mail: pattiordonez@gmail.com

© The Author(s) 2020
L. A. Celi et al. (eds.), Leveraging Data Science for Global Health,
https://doi.org/10.1007/978-3-030-47994-7_29

453

http://crossmark.crossref.org/dialog/?doi=10.1007/978-3-030-47994-7_29&domain=pdf
https://www.nsf.gov/statistics/2018/nsf18304/data.cfm
mailto:pattiordonez@gmail.com
https://doi.org/10.1007/978-3-030-47994-7_29


454 P. Ordóñez Franco et al.

lags in computational science. While the UPRRP has an undergraduate computer
science department, students who wish to study computational science in graduate
school must do graduate studies in applied mathematics and take undergraduate
programming courses or learn to code on their own. Yet, due to the increase in data
in the natural sciences, there is a demand for scientists who can create hypothesis and
then applying data analysis to extremely large data sets (often referred to as BigData)
to derive knowledge (South Big Data Innovation Hub 2018). For this task, faculty
and students must learn how tomanipulate and extract data from databases, as well as
apply statistics and/or machine learning and infer knowledge from the results. They
also need to work and communicate with people of different backgrounds because of
the interdisciplinary nature of the tasks. These skills are attributed to a data scientist.

Unfortunately, the financial crisis in Puerto Rico has forced the university to be
in a hiring freeze, making it impossible to hire a newly trained data scientist. The
Increasing Diversity in Interdisciplinary Big Data to Knowledge (IDI-BD2K) is a
program that takes an interdisciplinary approach to developing an undergraduate
data science program at the UPRRP through the informal teaching of faculty and
students. The use of innovative hackathons and workshops combined with faculty
development through the IDI-BD2K has created community and helped to develop
the field of biomedical data science on the island. The process is being facilitated
through collaborations with a former alumnus of the university who is a leader in
data analysis in the life sciences at one of leading high research institutions in data
science today.

29.2 Relevant Background

29.2.1 Bridging the Data Divide

Many speak of the increasing digital divide in education; however, there also exists
an increasing data divide among institutions of higher education in the United States
of America and that divide is most evident in Data Science. To our knowledge, there
is not one Historic Black University or College, or Tribal College in the United States
that has a Data Science program or track and only a handful of Hispanic Serving
Institutions that do. Few public, rural universities, 2-year colleges, and community
colleges do either (South Big Data Innovation Hub 2018).

In 2013 the National Institutes of Health (NIH) created the training program Big
Data to Knowledge (BD2K) to increase the workforce in Biomedical Data Science
(Dunn andBourne 2017) by creating national BigData toKnowledgeCenters (BD2K
Centers). The IDI-BD2K is one of the diversity projects linked to theBD2K initiative,
as described in Canner et al. (2017).

The IDI-BD2K program is an NIH funded program to increase diversity and it
aims to train undergraduate students in data science to be able to participate in BD2K
ongoing research at threeBD2KCenters during the summer. This summer experience
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would be key to their training and to their choice of future careers. However, the
BD2Kprogramcan serve a dual purpose by also developing and/or strengthening data
science initiatives at the home institution. In our case,wehaveused theUPRRPBD2K
diversity initiative, named IDI-BD2K, to serve as the training initiative in BD2K.

29.2.2 Increasing Diversity in Interdisciplinary Big Data
to Knowledge (IDI-BD2K)

The IDI-BD2Kprogram is focused on recruiting undergraduate students early in their
sophomore year. Students will pursue specific course sequences depending on their
major built on existing courses from other disciplines, so that by their junior year they
have attained complementary levels of knowledge in math, statistics and computing.
Interdisciplinary cohorts will then converge in a course sequence on Biomedical Big
Data. Biomedical Big Data I (BBD I) is based on the series of MOOCs developed by
Rafael Irizarry of Harvard University (an alum of the UPRRP) named Data Analysis
for Life Sciences in R (https://www.edx.org/xseries/data-analysis-life-sciences) and
is focused more on the statistics aspect of data science. BBD II is a course we
created to convert students from all disciplines into data scientists using DataCamp
with Python (https://www.datacamp.com/). The course was developed after one of
authors was invited to spend 6 weeks at Facebook in the data analytics group to
better understand the requirements of data science for industry. She interviewed
several minority employees to understand how they had arrived at Facebook and
what they would include in a data science course to be successful at Facebook.

Selected students then attend summer internships at participating BD2K centers
at Harvard University, the University of Pittsburgh and the University of California
Santa Cruz. The following fall students would participate in interdisciplinary under-
graduate research projects with local mentors in a capstone course. Throughout the
program, students attend workshops, seminars, hackathons, and meals where they
receive informal mentoring and training in biomedical data science from promi-
nent biomedical data scientists, develop professional skills and are inspired to be
successful data scientists (See Fig. 29.1).

Training opportunities for affiliated faculty members include workshops, semi-
nars and hackathons as participants and/or mentors. The project also sponsors short
summer research experiences, workshops and other activities at the collaborating
BD2K centers, either for training or for establishing research collaborations.

29.2.3 Challenges

There have been many challenges from the beginning of the grant’s implementation,
including having to justify to administration the scientific merit of a hackathon for
faculty, students and the community in the opening event. However, as mentioned
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Fig. 29.1 Timeline of courses for Science, Computer Science and Mathematics majors. The red
courses are the ones that exist in another discipline but are not required. The ones in parenthesis
exist in the major as electives and the blue ones are to be created

before, different from other training programs that we have administered there
are three major challenges that are derived from creating an interdisciplinary and
intersectoral training program and they are as follows:

29.2.3.1 Creating a Cohesive Student Cohort

Our experience with other training programs has shown that it is essential to build
a cohesive student cohort that provides support among themselves and that nurtures
the learning environment to help students advance even with minimal input from
mentors. Other federally-funded student training programs provide a stipend or
fellowship that helps not only in attracting students, but also in coalescing students
around a set of program required activities. Our original aim was to have students
continue working with local mentors following their return from their summer at
the BD2K institution. However, the NIH-BD2K program would not allow finan-
cial support of this inhouse activity. Initially we obtained support funding from the
Faculty of Natural Sciences, but the University financial crisis together with the
aftermath of Hurricane Maria dried up the funding. We have been able to slowly
build a student group that includes present and past students of the BBD courses and
students who have attended the BD2K summer programs. This group of students
is the main cohort around which activities are planned. These include workshops,
seminars, and hackathons. Some of these students are involved in research with local
mentors for either credit or as volunteers.
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29.2.3.2 Biomedical Big Data Courses

Our initial plan was for students in our Program to take two Biomedical Big Data
(BBD) courses during their third year, prior to their participation in theBD2Ksummer
experiences. To be prepared for the BBD courses, students need to have taken a
course in Statistics and a course in Computer Science in their first two years. Though
this sounded like a simple, straightforward plan, it has been difficult to establish. The
main problem has been that students tend to take these courses later in their university
years, and it has proven difficult to convince them and the faculty otherwise. Thus,
by the time students become interested in developing their data science proficiency,
they are usually well advanced in their academic years. This implies that many of
the students that are selected to attend the BD2K programs are in their fourth (and
sometimes fifth) year of studies. Some of them end up taking the BBD courses
once they return to the University. To attack this problem, we have now developed a
strategic plan of actively going after students in the Statistics and Computer Science
courses to make them aware of the BD2K opportunities and the need to have taken
the basic courses to be able to apply in their junior year.

29.2.3.3 Student Recruitment

Thedifficulty inmoving students throughour planned course sequence also decreased
the number of students that had the required expertise to participate in our collabo-
rator’s BD2K summer program. Like in many other situations where a new program
is being created, some flexibility is needed. In our case, we were able to identify
populations of students that had the required expertise that our partners requested
(i.e. computer programming, statistics…). Thus, advanced undergraduate students
from theMathematics Department and from the Computer Science Department were
attracted to our Program and were offered a slot in our collaborative arrangements.
This alternative source of capable students has provided us the time and space to sort
out and fix our problem of recruiting a younger cohort to our BBD courses and even-
tually to the BD2K summer experiences. We also decided to use interdisciplinary
hackathons as a recruitment tool.

29.2.4 What Is a Hackathon?

Hackathons have often been characterized by intense competitions where mostly
males congregate to work tirelessly for 36–48 hrs while eating unhealthily to produce
a product. Such environments have been informally demonstrated to be uninviting
to women (Williams 2014). However, hackathons have been found to be incred-
ible networking opportunities that can lead to the creation of companies and other
opportunities which women and URMs miss out on. Thus, the hackathons we have
created have been focused more on building collaborations, promoting inclusion
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and developing and presenting of the process to a solution rather than a prototype
to develop professional and technical skills in participants. Furthermore, while the
hackathons typically last 36–48 hrs, we strongly encouraged sleeping the first night
and eating healthy meals in community. To encourage faculty and experts to partici-
pate, hackathons were held in conjunction with professional development activities
and lunch was considered a networking activity where expert mentors could meet
with the hackathon teams and offer advice. Sitting with new people was strongly
encouraged if you were not receiving mentoring.

29.2.5 Barriers to Increasing Diversity in Biomedical Data
Science

As an island, Puerto Rico must import much of its resources from abroad. The
strong talent that is produced on the island is often recruited to the mainland. For the
purposes of the United States, any talent from Puerto Rico is increasing diversity in
Biomedical Data Science. Here we list a few of the barriers that exist in increasing
Biomedical Data Science on the island expanded from Canner et al. (2017) as they
pertain to Puerto Rico.

1. A lack of preparation not only in the focus areas of informatics, statistics, and
biology, but also in their breadth of understanding of how these disciplines can
be integrated (Greene et al. 2016; https://www.kaggle.com/surveys/2017). The
University of Puerto Rico Río Piedras is a very traditional university where
there is more encouragement for transdisciplinary research than interdisciplinary
research. Transdisciplinary research occurs when two disciplines transcend each
other to discover unexpected knowledge or create new approaches to solving a
problem. Interdisciplinary research requires an integration of the disciplines in
the search of solutions to complex problems (https://blogs.lt.vt.edu/grad5104/
multiintertrans-disciplinary-whats-the-difference/). We are fortunate to have an
Interdisciplinary Program in the College of Natural Sciences. Students, however,
build their own program and the program is thereforemoremultidisciplinary than
interdisciplinary. Inadequate development of the professional and cognitive skills
necessary for entrance to and success in graduate school. This is an especially
significant hurdle, as many careers in biomedical big data require, at minimum,
a Master’s degree (Colbeck et al. 2001).

2. Limited opportunities for undergraduate research prior to graduation. This chal-
lenge is particularly acute at non-R1, four-, and two-year institutions where
faculty-led opportunities to engage in research are limited (O’Donnell et al.
2015). In contrast, the UPRRP offers many research opportunities for under-
graduate research in biomedical research. However, few of the opportunities
require computational rigor.

3. While there is not a lack of understanding of the rigors and research culture of the
biomedical field at UPRRP, and it does not conflict with personal cultural identity

https://www.kaggle.com/surveys/2017
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of the university, there is evidence to indicate that there is a lack of understanding
may lead to a lack of diversity in biomedical big data and discouragement for
underrepresented groups to pursue biomedical research (Malcom et al. 2010).
In Puerto Rico, the lack of understanding of biomedical data science and big
data, and of the difference between biomedical informatics and bioinformatics
has been a limitation.

4. An absence of exposure to innovative undergraduate level curricula that develop
the skills and concepts relevant to the world of big data, while also allowing
students to focus on specific sub-disciplines of this broad field (Greene et al.
2016; O’Donnell et al. 2015).

29.3 Methods: Developmental Activities Through Informal
Training and Hackathons

Each of the activities described below are either a specialized hackathon or a work-
shop. In all cases, both faculty and students received informal training and were
exposed to research or professional development. The purpose of these activities was
to bring faculty and students together with industry to further knowledge of biomed-
ical data science, big data, or health informatics and to create interdisciplinary and
intersectoral collaborative teams to solve transdisciplinary problems. To our knowl-
edge, this is a novel approach to spur innovation in and disseminate knowledge about
interdisciplinary data science.

The event to kick off the IDI-BD2K program was a hackathon on health infor-
matics. It ran parallel to a health informatics symposium to motivate the hackathon
and thus the first day was in parallel. The second day the participants separated
into three sessions: (1) the symposium in health informatics, (2) the workshop in
biomedical data science, and (3) the hackathon.

29.3.1 Symposium of Health Informatics in Latin America
and the Caribbean

The Symposium of Health Informatics in Latin America and the Caribbean
(SHILAC) unites two main areas to facilitate the creation of technological tools
in improving the quality of health in Latin America and the Caribbean: health and
information technology.

For the first time, San Juan, Puerto Rico hosted this important event in which
health professionals, hospital administrators, health service providers, scientific
researchers, public health specialists, physicians, and technology developers partic-
ipated to discuss and plan the creation of technological products to face the pressing
needs of health in Latin America and the Caribbean. SHILAC 2015 was held on
November 20–22, 2015, at the San JuanMarriott Resort inCondado, San Juan, Puerto
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Rico. The hackathon was held in conjunction with SHILAC to attract mentors from
industry, government and academia to one location.

The conference featured speakers of recognized prestige from Latin and North
America, and included Leo Celi, M.D, ofMIT, Carol Hullin, Ph.D fromWorld Bank,
Lucila Ohno-Machado, Ph.D from the University of California San Diego, and Juan
Carlos Puyana from the University of Pittsburgh Medical Center. It also included
panels from the Hospital Association of Puerto Rico, the Industrial Association
of Puerto Rico, Ponce Health Sciences University, among others to bring together
academia and industry from all parts of the island.

29.3.2 Biomedical Data Science Workshop

Concurrently with the first day of SHILAC, a Biomedical Data Science workshop
was offered for underrepresented students from the US and Puerto Rico, sponsored
by the Computing Research Association, special interest group in women (CRA-W).
The workshop was also open for interested faculty. The workshop was targeted to
novices on Biomedical Data Science. Speakers included Hector Corrada, Ph.D form
the Center for Bioinformatics and Computational Biology (CBCB) at University of
Maryland—College Park, RogerMark, M.D, Ph.D fromMIT Laboratory of Compu-
tational Physiology, Gabriel Kreiman, Ph.D from The Center of Brains, Minds and
Machinery, Tyrone Grandison, Ph.D, Deputy Chief Data Officer (dCDO) at the US
Department ofCommerce. Some of the hackathon teams originated from this activity.

29.3.3 Hacking Health in the Caribbean

The hackathon named Hacking Health in the Caribbean was directed by the well-
known group, MIT (Massachusetts Institute of Technology) Hacking Medicine
(http://hackingmedicine.mit.edu/healthcare-hackathon-handbook/) and had mentors
from the SANA group from the MIT Laboratory of Computation Physiology, known
for its hackathons in global health (https://www.tandfonline.com/doi/full/10.1080/
03091902.2016.1213903?scroll=top&needAccess=true). It was the first hackathon
related to health in Puerto Rico as well as the first time that MIT Hacking Medicine
performed a hackathon in the Caribbean and Latin America.

This event attracted teams of faculty and students as well as a few persons from
industry and government that served as mentors. By the end of the first day, over 30
problems had been pitched and more than 10 teams were formed to develop projects
to solve these problems using health informatics in a period of 3 hrs. Different from
most hackathons, participants were required to get a good night’s rest the first night
and begin at 8 am the next day to do a 24-hr hackathon. On the second day, they
ate meals and mixed with mentors at lunch and dinner and they received a healthy
snack at midnight to re-energize. They had a room to themselves where the hacking

http://hackingmedicine.mit.edu/healthcare-hackathon-handbook/
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and mentoring occurred and where they were encouraged to do a pre-presentation
after 5 pm for feedback. The final presentations occurred from 8 am to noon the third
day and judges from industry, government and academia deliberated during lunch
as a panel including a member from every team was interviewed by the Organizing
CommitteeChair to reflect on the event. Prizes for best papers and posters of SHILAC
and prizes for the hackathon were given during lunch.

The winning teams from the hackathon included the projects:

1. First place: Digital platform to determine the level of risk in air quality for
asthmatics and people suffering from allergies.

2. Second place: Tracking bracelet for patients with dementia.
3. Third place: Online resources for parents of children with autism.
4. Best Hack sponsored by AARP: A digital platform to connect caregivers of the

elderly abroad with the aging community on the island.
5. Best Hack sponsored by Varmed Management Corp (tie):

a. Data Visualization of Super Utilizer data, a Puerto Rican group of undergrad-
uates.

b. Visual Analytics of Super Utilizer data, a Colombian group of graduate
students.

Faculty and students from the University of Puerto Rico (Humacao, Río Piedras
and Mayagüez), Metropolitan University and the Inter-American University (Metro
and Arecibo) as well as students from universities across the United States
participated.

29.3.4 Healthcare Innovation Replicathon

The Replicathon took place on March 24–25, 2017 at Engine-4 in Bayamón to allow
undergraduate and graduate students to experience a mentored opportunity to work
on a collaborative project in Biomedical Data Science. A Replicathon is considered
as a form of hackathon, but in this case, all the participants are working on the
same problem, trying to reproduce the results of a biomedical data science research
publication. Puerto Rico was the birthplace of this innovative event designed to train
students to work in interdisciplinary teams consisting of students of Biology, Math-
ematics, Information Technology, Medicine, Public Health, Computer Science and
Statistics among others. The objective of the event is to attract students to the compu-
tational and quantitative sciences and develop in them the skills of collaboration and
critical analysis necessary to solve real problems in science.

Like a hackathon, a Replicathon requires students with programming skills to
create real solutions using technology. Unlike a hackathon, all teams analyze two
scientific manuscripts that arrived at two different conclusions about the same data
and present their interpretations of the results. In a hackathon, the solution is usually
done in the form of an App (a mobile or web application). Replicathon requires
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interdisciplinary collaboration between experts in programming, data analysis, and
content (genomics in this case) and the solution is presented as a Jupyter notebook
for context experts and as a presentation for a panel of scientists and industry leaders.

After the welcome, the event began with a plenary talk by Dr. Tracy Teal about
her company, Data Carpentry, which focuses on teaching introductory computational
skills for the management and analysis of data for developing “efficient, shareable,
and reproducible research practices” (Data Carpentry Mission 2018). Then the orga-
nizers explained what a Replicathon is and the goals and rules of the event for
the participating students. Then Keegan Korthauer and Alejandro Reyes, doctoral
students of the Laboratory of Biostatistics of Rafael Irizarry at Harvard University
presented the problem. Interdisciplinary teams met during lunch and analyzed the
data all afternoon and night on Friday until the afternoon of the next day.

29.3.4.1 Collaboration and Mentors

Mentors stayed with students during this time and the teams presented mentors their
conclusions in the early evening. After incorporating suggestions from the mentors,
the teams presented their final results to a panel of scientists and industry leaders not
involved in the mentoring on Saturday morning. Meanwhile data scientists who were
participating in a concurrent Data Carpentry training judged the Rmarkdown deliver-
able supporting the team’s stance. After the presentations, winners were decided by
the Rmarkdown and presentation judges and the awards ceremony was held during
lunch.

Mentors for the event came from the University of California Davis, Harvard
University and #include <girls> , the largest student women’s organization in the
computer field on the island. This event was the result of a collaboration established
with the UPRRP researchers of the IDI-BD2K Project with Rafael Irizarry of the
Rafalab of Harvard University (Puerto Rican biostatistician and former student of
the UPRRP and considered one of the most influential biostatisticians in the United
States; http://www.elnuevodia.com/ciencia/ciencia/nota/cientificoboricuaentreloslo
sfundeventsunited2012-2012296) and Titus Brown of the Laboratory of Intensive
Data Biology at the University of California Davis.

Meanwhile, faculty from Interamerican University Bayamon Campus, UPR
Humacao, Mayaguez, Rio Piedras and private industry went through Data Carpentry
Instructor Training led by Rayna Harris (UT Austin), Sue McClatchy (The Jackson
Laboratory), and Tracy Teal (Data Carpentry). Data Carpentry Instructor Training
presents instructors with research-based best practices for teaching data science to
novices. Fifteen faculty and graduate students participated in this training workshop.
Two of the participants subsequently completed the Instructor checkout and are qual-
ified to teach Carpentry workshops. Here we combined informal technical training
for faculty with a hackathon for students.

http://www.elnuevodia.com/ciencia/ciencia/nota/cientificoboricuaentreloslosfundeventsunited2012-2012296
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29.3.5 Additional Workshops

The UPR organized two Data Carpentry Workshops, one on Genomics and one
on Ecology, from the 15 to the 18 of August, 2018. The Genomics workshop was
sponsored by IDI-BD2K. Humberto Ortiz-Zuazaga from the IDI-BD2K, was one of
the instructors for the Genomics workshop with Nelly Selem, a Ph.D student from
the Universidad Nacional de México (UNAM). Four undergraduate students from
UPR Río Piedras and a second Ph.D student from the UNAM were helpers: Eveliz
Peguero, Sebastian Cruz, Israel Dilán, Kevin Legarreta González, and Abraham
Avelar. Interest in the Genomics workshop was very strong, with 48 registrants.
Space limitations required us to cap attendance at 35. Participants learned how to
manipulate next generation sequencing data to see variants in a population of E. coli.
To do this, they used cloud computing resources, logged in remotely, processed files
on the command line, and wrote scripts to automate parts of the analysis.

29.4 Results

Attendance in events by the IDI-BD2K has been consistent and steady throughout
the last three years (See Fig. 29.2). We estimate that we have reached approximately
900 people through our workshops. The mailing list currently has 128 people. We

Fig. 29.2 Students from private and public universities mentored by leaders in industry, health,
academia, and government at our first hackathon as they innovate to solve health issues facing their
communities
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Fig. 29.3 Cummulative sum of attendance at IDI-BD2K activities

are reporting our results in terms of the lessons learned in facing our challenges and
unexpected consequences. From the graph, it is easy to see the effects in 2017 of
the student protests which closed the university for 70 days and of Hurricane María
which closed the university for onemonth and caused a drastic decrease in attendance
as a result of the massive power loss across the island, the longest power loss ever
recorded in the United States of America and its territories (Fig. 29.3).

29.4.1 Establishing a Cohort of Students Interested in Big
Data

One of our biggest challenges was to establish a cohort of students interested in
Big Data that could benefit from the various activities offered by the grant and that
at the same time could serve as the pool of students that could be developed and
recruited to participate in the various summer programs. Our initial efforts focused
on the students that returned from the summer programs, however, this group was
too small, and their time left in the University (one year) too short to be able to form
a stable cohort. Slowly, we extended our efforts toward “younger” students that were
taking or had recently taken the basic Statistics and/or Computer Sciences courses.
This combination of the younger students together with advanced students returning
from their summer experiences has helped form a more stable cohort of students that
participate in our BD2K activities and at the same time serve to recruit other students
to the Program.



29 Building a Data Science Program Through Hackathons and … 465

One of the major drawbacks of the BD2K program, when compared to other NIH-
training programs, is the lack of financial support given to the students. Programs
such asNIHMBRSorNIH-ENDUREprovide a stipend or fellowship to participating
students. These students participate in research in their local universities and program
activities during the academic year. This activity in itself strongly promotes the
formation of a student cohort that shares experiences and academic goals. In addition,
by providing this stipend, students are kept focused on big data research, continue
their training/mentoring so that they advance toward graduate school, and serve as
“unofficial senior mentors” to those students that are beginning in the program. This
arrangement also keeps students from getting “computer-related” jobs outside the
University (which often lead to students leaving Academia and entering the job
market).

29.4.2 Establishing and Promoting Courses in Big Data

Our program established two courses in Big Data. These courses were directed at
students in their junior year who were interested in Big Data analyses and were part
of the training plan for students that would eventually go for summer experiences at
the BD2K Centers. Initially, the courses attracted a very limited number of students,
which required the support of the Math and Computer Sciences departments to keep
the courses running with less than the minimum number of students required by the
university administration. In trying to improve the situation we realized that the main
problem was that our Big Data courses, as described, were labeled as “electives” for
Math and Computer Sciences students, where the number of electives students can
take in their programs are very limited. The secondproblemwas amarketing problem.
Simply by renaming the course to “Data Science” has resulted in a huge increase in
student interest. Registration for the next semester course is five times larger than
last year’s and the Department has had to put a limit on student registration.

29.4.3 Building Interest in Big Data Among Colleagues

The challenge of attracting colleagues to Big Data can be even more difficult than
attracting students, particularly at institutions not readily involved in interdisciplinary
work. Our strategy to attract faculty was to use the Program’s seminars and work-
shops. We tried to match the seminar’s topics to the faculty interests, where faculty
could relate the seminar studies to their own work. Similarly, workshops were aimed
at beginner levels where participants could be introduced to Big Data topics without
feeling overwhelmed. Program participants come from three different departments
(Biology, Mathematics and Computer Sciences) has also helped generate a level of
enthusiasm that has served as an impetus to interdisciplinary activities and collab-
orations. A measure of our success in attracting colleagues into Big Data Science
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and expanding the impact of our Program can be seen in next semester’s Topics in
Modern Biology course. This course is a required for graduate students in the Biology
Program. The course topic changes every year, and the course is offered by visiting
faculty that spend ~4 days at the University of Puerto Rico during which they provide
a series of lectures, a research seminar and a workshop. Next semester’s course topic
isBigData in Biology: from genes to the biosphere. The course has been organized by
two professors from the Biology Department, and has the largest number of students
registered ever. In addition, a section is being opened for interested undergraduate
students to be able to take the theoretical aspects of the course.

29.5 Conclusions

There is little interdisciplinary and intersectoral culture in the College of Natural
Sciences at theUniversity of PuertoRicoRíoPiedras.However, through the processes
of these innovative, non-traditional, inclusive, interdisciplinary and intersectoral
hackathons and activities, we have witnessed the growth of a biomedical data science
community not just at the University of Puerto Rico Rio Piedras, but throughout the
island such as at the University of Puerto Rico Medical Sciences Campus, which
started an online Data Science course last year. Given the current fiscal and hiring
constraints, we aim to build a multidisciplinary Data Science program in the near
future where by each discipline can create its own data science program using inter-
disciplinary courses in mathematics and computer science and culminate in an inter-
disciplinary capstone courses that will propel our campus into interdisciplinary data
science research. In the future, we would like to expand these models to other coun-
tries in Latin American and the Caribbean which have similar constraints by leading
similar events and conferences in these regions.
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