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Abstract. Each summer, the University at Buffalo hosts a free, virtual biomedical
informatics (BMI) boot camp. Lectures covering various subject matter areas are
offered including, but not limited to: machine learning, natural language processing,
programming, database queries, clinical decision support (CDS), and public and
consumer health informatics. Once the 2023 boot camp had concluded, an
anonymous, voluntary survey was offered to everyone who attended. The results of
the boot camp were overwhelmingly positive with 70% of the survey participants
indicating that they agreed that their expectations were met. 82% of the participants
indicated that our JupyterHub and the educational coding materials stored on it are
useful tools for the learning process. Qualitative analyses showed a desire for
additional hands-on learning over theoretical lectures.
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1. Introduction

Education in the fields of bioinformatics and biomedical informatics (BMI) poses a series
of grand challenges [1]. Studies have been conducted illuminating these challenges as
countries around the world have attempted to include informatics in their biological
curriculums [1-3]. In the US, lack of faculty expertise/training and lack of student
preparation have contributed toward creating barriers to integrating bioinformatics into
education [2]. Boot camps are known for their strategy of improving educational
outcomes and may reduce these barriers as they provide crucial information and practice
to facilitate the acquisition of necessary skills, overall knowledge, and confidence [4].
Although boot camps are short and intensive, participants can acquire new skill sets [5].
These range from developing data analytic skills that can be used as BMI tools to the
ability to undertake research in the field [6]. Scientists must evaluate all educational
methods to meet the ever-evolving demands of teaching bioinformatics.
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2. Methods

Each summer, the University at Buffalo hosts a free, virtual biomedical informatics boot
camp available to everyone. This study evaluates the effectiveness of the 2023 boot camp.
The boot camp consisted of 23 courses held between July 5th and August 21st, 2023.
The program was led by thirteen instructors. Each course lasted 1.5 hours, totaling
approximately 34.5 hours. The lectures were recorded and uploaded to allow
asynchronous viewing. Once the boot camp had concluded, an anonymous, voluntary
survey was offered to everyone who attended. The survey consisted of eleven questions,
three of which had two subsections. These questions concerned the effectiveness of the
boot camp/materials used. Such materials include educational codes stored in a
JupyterHub available upon request. Counts and averages were calculated for quantitative
results. Trends in qualitative results were observed using Microsoft Copilot.

3. Results, Discussion and Conclusions

Over 400 students signed up for the 2023 University at Buffalo BMI boot camp. We
received at least partial survey responses from 68 adult students. The results of the boot
camp were positive. 70% of the survey participants indicated that they agreed that their
expectations were met (47 of 67 ranking 4+ of 5). 82% of the participants indicated that
our JupyterHub is a useful tool for the learning process (54 of 66 ranking 4+ of 5).
Qualitative analyses showed a desire for additional hands-on learning, e.g. more
programming practice over theory. They also indicated that the students wanted more
depth for topics such as artificial intelligence/machine learning. While the boot camp
was largely successful in its goal of exposing students to many different topics within
the field of biomedical informatics, some difficulties were noted within the responses to
our survey. It was evident how challenging it is to keep the difficulty level of lectures
appropriate while utilizing different instructors across many topics for an audience with
varying skill levels. This correlates well with two of the grand challenges outlined by
Isik et. al., “supporting lifelong learning” and “training and equipping educators and
trainers” [1]. While we did have participants from all over the world, it is also important
to note that advertisement methods can greatly affect the diversity of participants.
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