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Abstract

This paper describes the design and implementation of an annual health data science
datathon aimed at teaching practical skills in health analytics to undergraduate and
postgraduate university students. Datathons provide an experiential learning
environment where students work in teams to analyse real-world health data and
propose solutions to current challenges in the field. The steps to design and execute the
datathon are outlined, covering data, partnerships, task design, and rubric development.
We discuss the educational benefits of formalising research questions, working in
groups, programming, and presenting findings. Growing access to electronic health
data combined with the availability of free and opensource analysis platforms and
libraries, and cheap cloud compute power make datathons a universally accessible
learning experience.
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1. Introduction

Health data science is an emerging discipline sitting at the nexus of (i) medicine and health, (ii)
computer science, and (iii) statistics and artificial intelligence (AI). This highly applied and
inherently interdisciplinary subject attracts a broad range of students with diverse educational
and career trajectories, ranging from working health professionals with vast domain knowledge
but limited coding skills to undergraduate computer science students familiar with cutting-edge
algorithms, but lacking contextual experience.

Experiential learning has been identified as an effective approach to engage diverse student
cohorts (Amat et al., 2021; Rohani et al., 2024). Hackathons and datathons are examples of
pedagogical approaches which offer such experiential learning (Silver et al., 2016). A hackathon
is a social coding event where groups of individuals come together to work intensively (often
competitively) on a practical problem over a short period of time. These events emerged from
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the tech industry and have gained popularity as an educational tool internationally and across
multiple disciplines (Garcia, 2023). Datathons follow a similar model to hackathons, but with a
stronger focus on the analysis and interpretation of data. While academic interest in datathons
has lagged that of hackathons, data-orientated events are catching up in popularity (see Figure
1), likely facilitated by the increasing availability of large open data repositories (Anslow et al.,
2016).

The practical nature of these events forces students to engage with pragmatic challenges which
are often de-emphasised in more traditional pedagogical approaches, for example navigating
data documentation and handling missing or ineligible data. The team-based nature of these
events also encourages students to build soft-skills including teamwork, communication, project
management and community engagement (Anslow et al., 2016). A recent systematic review of
30 studies describing results from hackathons
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This paper describes our experience organizing two annual datathons at the University of New
South Wales, Sydney (UNSW) in 2023 and 2024. The datathons aimed to provide
undergraduate and postgraduate students with an experiential learning activity where they could
apply the methods they have been learning to real-world problems. We outline the design and
execution process, highlighting the educational impact and lessons learned.

2. The Datathons

The learning objectives of our datathon events were to engage students in applied health data
science through experiential learning; strengthen teamwork and communication by working in
groups; build technical skills in data analysis and programming; foster critical thinking by
tackling real-world data challenges; and provide exposure to the complexities of working with
real-world health data. These objectives aimed to ensure that students not only developed
technical proficiency but also gained essential soft skills and a deeper appreciation of health
data science in practice.

To illustrate how these objectives were achieved, we describe the execution and outcomes of
our datathons held in 2023 and 2024.

2.1. Year 1 (2023)

The first UNSW Health Data Science datathon took place in May 2023. This one-day event saw
the participation of 22 Masters of Science in Health Data Science students working in six teams,
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Figure 2. CD4 counts over time and base drug realistic datasets while avoiding the
combination for four randomly selected patients from usual disclosure risks associated with
the Antiretroviral Therapy in HIV dataset. health data (Kuo et al., 2022).

Teams were challenged to pose a research question and develop a solution using their health
context expertise and analytic skills. Five experts were on hand to guide the teams, aiding them
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in crafting their research questions and executing their proposed solutions effectively. This
included applied researchers with content expertise in HIV medications and machine learning,
and Health Informaticians from New South Wales Health, Sydney Local Health District. At the
end of the day, each team gave a short presentation, summarizing their research question,
analytic approach and results. A team of independent judges assessed the teams based on a
structured rubric (described below) and winning teams were awarded small cash prizes (max
$150 AUD per student) in the form of gift vouchers.

2.2. Year 2 (2024)

Following the success of the 2023 datathon, the second UNSW Health Data Science Datathon
expanded to include over 50 UNSW students from 12 different schools and research centers for
a two-day event in December 2024. There were 13 teams in total, with one team again working
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Disease in Argentina, August-September 2022. Note that 11 question, the timing and location
publicly available online reports of unexplained pneumonia  of the report, as well as the title and
symptoms preceded the identification of Legionnaires’
disease as the source of the outbreak.

(See Figure 3). Minimum data
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link to the original online article.

On day 1 of the event, participants
were challenged to use the EPIWATCH® data to design a data science pipeline (including data
processing and analysis) with the aim of predicting emerging infectious disease outbreaks. On
day 2 of the event, the EPIWATCH® data was incrementally updated with an additional day of
data every 5 minutes over the course of 90 minutes. This exercise was designed to simulate the
experience of real-time surveillance and allow students to test and demonstrate the effectiveness
of the data cleaning and analysis pipelines they had developed on day 1. The larger number of
teams in this running meant that it was not practical for every team to present their work. Instead,
the judging panel made an initial selection of eight teams based on qualitative review of their
progress and their performance in the simulation exercise. The shortlisted teams presented their
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approaches formally and were reviewed based on a structured rubric. Again, winning teams
were presented with small cash prizes in the form of gift vouchers.

3. Designing the datathon

3.1. Data and Partnerships

In our experience, acquiring relevant and high-quality datasets is the most practical starting
point to designing a datathon event. The available data dictate the types of questions or
challenges that can be posed, the access requirements and computational needs for participants,
and the necessary domain knowledge input that will be needed. Suitable datasets for a datathon
must meet several requirements to ensure the success of the event: 1) Complexity: The dataset
should be challenging enough to push participants to think critically and apply advanced
analytical methods; 2) Big Data Characteristics: The dataset should include a sufficient
number of records or a volume of information that allows for the application of algorithms and
enables participants to draw meaningful conclusions; 3) Relevance and Motivation: The
dataset should be interesting and relevant to participants, aligning with current health
challenges. This ensures that students remain motivated throughout the datathon and feel a sense
of purpose by recognising the potential impact of their analyses.

Given the inherent sensitivity of patient data, finding suitably large and accessible datasets was
a particular challenge. We overcame this by drawing on opensource, synthetic data in 2023, and
EPIWATCH® surveillance data, comprising news article data rather than patient data, in 2024.
For both editions, the data was released a week before the event, along with a data dictionary
and a brief online session. This session provided an overview of the data and included a Q&A
on the dataset and the datathon.

In both cases, building partnerships with data custodians and domain experts was essential. In
2023, we partnered with the creators of the synthetic dataset, an HIV medication expert and
data specialists from a local Sydney hospital to provide participants with insights into HIV
treatment and the complexities of health data. In the 2024 datathon, we partnered directly with
the EPIWATCH® team, who facilitated data access, shared their expertise, and mentored
students in their analytic approaches during the datathon. These insights helped participants
gain a deeper understanding of how real-world infectious disease surveillance systems operate
and how health-driven analytics are used to monitor and respond to global health threats.

3.2. Research Question Design

Crafting research questions that align with both educational and practical objectives is essential.
Examples include tasks involving disease prediction and anomaly detection, which foster
critical thinking and technical skills. We adopted contrasting approaches in the 2023 and 2024

436



Teaching Health Data Science through Experiential Learning: The Datathon Approach

datathons. In 2023, formulating a research question was built in as part of the datathon
challenge. This enabled participants to explore a variety of questions and analytical approaches,
such as predictive modeling (e.g., estimating the probability of a patient having a low CD4
count given a specific drug combination) and causal inference (e.g., identifying factors
influencing time-to-event outcomes using Cox regression) (Kuo et al., 2024). By leaving the
research question open, participants were encouraged to think critically about the data’s
structure, its potential for answering different types of health-related questions, and how to
design a question that can be translated into an operationalizable analysis.

In contrast, for the 2024 edition, the research question was less open ended, and students were
required to focus specifically on predicting future outbreaks. While this provided a clear
analytical direction, it also introduced an additional layer of complexity—participants first had
to define what constitutes an outbreak. This was a non-trivial task, as outbreak definitions can
vary depending on the disease. For instance, an influenza outbreak might be defined by a rapid
increase in cases over a short period, whereas an Ebola outbreak could be characterized by even
a small number of cases due to its severity. This ambiguity required participants to engage
deeply with epidemiological concepts before proceeding with modelling, reflecting the real-
world challenges of outbreak detection and biosurveillance.

3.3. Software and Infrastructure

In both iterations of the datathon, participants were provided with links to downloadable
comma-separated values (CSV) text files containing the challenge datasets. These datasets had
the dual advantages of being (i) reasonably small (42.6MB in 2023 and 15.3MB in 2024) and
(i1) non-sensitive, meaning that neither additional computational resources nor secure analytic
environments were required. Students worked on their own laptops and were allowed to use any
analysis software they preferred. Popular statistical packages included Python and R.

3.4. Rubric Development

The open-ended nature of the challenge questions precluded the use of standard methods for
quantifying predictive accuracy. Instead, we designed a structured rubric that offered a
comprehensive evaluation of team performance. For example, for the 2024 event, assessment
was divided into three equally weighted categories: analytic approach, surveillance quality, and
communication of results. The analytic approach criterion assessed the robustness of
participants' data handling and methodological choices, ensuring that data preparation and
modeling techniques were both appropriate and reproducible. Surveillance quality focused on
the effectiveness of outbreak detection, considering the timeliness and accuracy of predictions
while minimizing false alarms. Finally, communication of results evaluated how well teams
articulated their methods and findings through visualizations, presentations, and the overall
clarity of their insights.
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4. Outcomes and Lessons Learned

Participant feedback was overwhelming positive with 100% of post-event survey respondents
agreeing with the statement Based on your experience at the datathon, would you recommend
it to other students? Qualitative feedback highlighted the value of teamwork. For example,
participants in 2004 wrote: 1) “I very much enjoyed working with my team members to
brainstorm how to convert complex and messy datasets into well-organised formats for data
visualisation.”; 2) “I particularly emjoyed working with my team and hearing others’
approaches.” Respondents also positively emphasized the hands-on nature of the events: “/
loved getting to work with really complicated data based on real situations.’

i

A. Analysing the data. B. Brainstorming with content experts.

Figure 4. Students participating in the UNSW Health Data Science Datathon, 2024.
Following the 2023 datathon, several teams co-authored a peer-reviewed academic paper with
the Antiretroviral Therapy in HI'V dataset developers and the datathon organizers, providing the
students with a tangible output from the event (Kuo et al., 2024).

Essential to the success of both datathon iterations was the active participation of content experts
from partner organizations, who provided students with valuable insights into data structures
and their use in real-world settings. Another important contributor to the event’s success was
the early release of the dataset and the information session held one week prior, where domain
experts were available to answer questions. This gave students time to explore the data in
advance and seek clarification as needed. We found it practical to start with a relatively small
one-day event with students from our own faculty before scaling up to a two-day event with
students from across the university. Open-ended questions offered students an engaging
challenge but also required the development of a structured rubric. In contrast, focusing on a
more narrowly defined prediction or classification task could allow for automatic assessment
using standard metrics, which may be preferable for larger events.

A major challenge in both iterations was securing a suitable dataset. In both 2023 and 2024, we
were able to draw on data resources developed at UNSW which helped to facilitate access. To
continue to provide suitable datasets for an annual event will require expanding beyond the
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university to publicly or privately held data assets. A second major challenge was securing
financial support, which in our case was provided through the UNSW Faculty of Medicine and
Health.

5. Conclusion

The datathon model provides a relatively low cost and accessible model for teaching data
science through experiential learning. Future iterations will aim to incorporate more diverse
datasets and explore opportunities to collaborate with public and private data holders.
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