
Integrating Open Science Principles and AI into 

Epidemiological Research



What is Roots for Resilience (R4R)? 

Organizer 



R4R Goals

Develop data science capabilities. 

Accelerate research projects . 

Build professional networks for addressing large-scale challenges and 
research questions. 

Develop new interdisciplinary collaborations across AIR, DSI, CyVerse, 
and other academic units. 

Develop a cohort among participants



Participation and Requirements
Who can participate?
• Any graduate student at the U of A with the support of their 

academic advisor – Complete R4R application 

Requirements
• 2 hrs/week Foundation Open Science Skills workshop (online)
• 2 hrs/week In person cohort meetings
• 1 hr weekly cohort meetups
• Weekly journal on GitHub
• Capstone Project
• Departmental presentation



Content of the training 
• Introduction to Open science

• Data management & Documentation 

• How to talk to computers

• How to talk to LLMs

• Reproducibility I: Version control

• Reproducibility II: Software 
Environments

• Reproducibility III: Containers

• Remote computing: CyVerse

• Remote computing: High 
Performance Computing (HPC) 

• AI models & where to find them 
(training your own AI models) 



Survey results (n = 10)
Familiarity/Usage:

• Overall open science 
knowledge/application.

• Open-source tools for data 
analysis and viz (R)

• Code sharing (GitHub)

Limited familiarity:

• Protocols and data sharing

• Collaborative writing

• Publications (preprints)

• UA Open Science Resources



Open science in epidemiological research 

What is Open Science? 

"Open Science is a collaborative and transparent 
approach to scientific research that emphasizes 
the accessibility, sharing, and reproducibility of 
data, methodologies, and findings to foster 
innovation and inclusivity.“ - ChatGPT

• FAIR data principles
– Findable

– Accessible

– Interoperable

– Reusable

• CARE data principles
– Collective benefit 

– Authority to control 

– Responsibility 

– Ethics

Pillars of open Science: 



OS Pillars: Open Access



OS Pillars: Open Data



OS Pillars: Open educational resources

• Aimed to benefit both 
the teachers and the 
students

• Educational materials 
that are free to use, 
customizable and easy 
to share.

• Example: Software 
carpentry



OS Pillars: Open Methodology

• Preregistration

• Sharing protocols and 
scientific data (Zenodo, 
OSF, PROSPERO, etc.)

• Data Management Plan

• Code sharing



OS Pillars: Open Peer Review



OS Pillars: Open-Source software

• Linux operating system 
and shell

• Python 

• R

• Git/GitHub

• Conda

• Docker

• Cyverse



OS Pillars: Open-Source software

Reproducibility 

• Version control using Git/GitHub

• Software environments: Conda/renv

•  Docker containers

Source  computing

• The University of Arizona Soteria.

• High Performance Computing (HPC)

• Cyverse Health



LLM chatbots for Open 
Science

Large Language Models (LLMs) have 
revolutionized how we interact with 
computers





Communicating with LLMs

Prompt engineering.

Priming 

CRAFT framework:

Context

Role

Action

Format

Tone



Integrating AI & Open Science
Asking AI the right questions: Step-by-step processes 



Data Management Plan

I am writing a grant 
proposal to the National 
Science Foundation. Could 
you provide me a basic 
template for a data 
management plan (DMP) 
and please provide url 
links to resources that can 
help me with NSF DMP 
requirements.



Challenges of Open Science in epidemiological research 

No formal “open science” training provided.

Time-consuming

Disinterest in learning new tools.

Research system (quantity over quality)

Preprint challenges

Financial barriers

Sensitive data barriers



Benefits of Open Science

RESEARCH 
REPRODUCIBILITY

LIMITS P-
HACKING

SHARPENS 
SCIENTIFIC 

REASONING.

ENCOURAGES 
STREAMLINED 
WORKFLOWS

INCREASED 
EFFICIENCY

FACILITATES 
SECONDARY 

ANALYSES 

EDUCATIONAL 
TOOL



Resources

University of Arizona 
Open Science resources 
for:

Planning research

Sharing research

Working with data

…and more





THANK YOU! PANEL DISCUSSION
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