
Effective Use of AI Tools in Map-Making Workflows for Visualizing Epidemiological Data

ABSTRACT
BACKGROUND: 
In 2024, Google rolled out AI Overviews, placing an AI chatbot in front of every user 
during Google searches. Given the public's awareness of these AI tools, public 
health professionals must incorporate them into their data visualization workflows to 
create effective visualizations for public-facing communications.

OBJECTIVE:
● Compare methods for effective priming of AI tools to generate improvement 

suggestions for created maps.
● Demonstrate tips and tricks to attain the full potential of AI tools in the 

map-making process for epidemiological data.

METHODS: 
The Department of Public Health formed a multidisciplinary faculty/student team to 
explore the capabilities of a suite of AI tools in designing and evaluating 
epidemiological maps derived from data coded at country, state, city, and census 
tract-level levels. Representative datasets included variables for crime, disease 
occurrence, and medical testing facility locations. 

RESULTS: 
Strategies for effectively using free versions of chatbots like Chat GPT 3.5/4 and 
Google Gemini 1.0/1.5 Flash, were developed based on several map types created 
by faculty and students using Google Geo Charts or Excel 3D Maps. Tips for 
priming AI tools in the process of designing and interpreting public-facing 
epidemiological maps to ensure equity and accessibility were created, alongside 
guidance on recognizing AI hallucinations.

CONCLUSION:
Epidemiological data is commonly visualized with publicly distributed maps, and 
utilizing AI tools in the map-making process will ensure thorough, well-designed 
displays. Incorporating AI tools into data visualization workflows provides students, 
faculty, and public health professionals with additional foundational knowledge to 
ensure that generated maps contribute to building trust in public health.

KEY POINTS WHEN MAP-MAKING WITH AI CHATBOTS
● Identify desired output (AI-facilitated learning versus AI-augmented workflow)
● Recognize relevant AI hallucinations in map-making
● Leverage AI chatbots to enhance and develop critical thinking in map design
● Expand learning outcomes through reiteration/exploration with AI chatbots
● Approach a solution to Bloom’s 2 Sigma Problem (AI’s ability to act as a tutor)
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THE TEACHER IS NOT THE ADVERSARY
MOVING PASSED THE RUBRIC
We’ve seen our students adhere to the grading rubric and show little interest in 
expanding their skill level. After adding an exploration step using an AI chatbot, the 
students’ submissions improved in ways that exceeded our expectations.

AI CHATBOTS RAISE THE CEILING ON PERFORMANCE
STUDENT-LED EXPLORATION AND IMPROVEMENT
To enhance student learning and help students develop skills for the future, faculty 
are encouraged to allow students the space to explore and discover. Integrating 
these AI tools into the coursework, we have added a final preparatory step to help 
the students reflect, elaborate, validate, and re-affirm their knowledge. Image 1

Data ExplorationEXPLORING DATASETS
● Upload data files
● Provide a specific task for the chatbot to complete
● Identify variables and potential uses
● Start considering map types

ELABORATION IN ACTION
● Use the output to expand topic areas
● Explore alternate methods of labeling and coloring
● Complement the map with tables and text

By uploading their maps into an AI chatbot and 
receiving feedback from their custom prompts, 
the students have one last opportunity to 
consider the assignment rubric and ways to take 
their submission to the next level. This step 
raised the ceiling on student performance, 
surpassing submissions from prior semesters.

STUDENT COMMENTS:
● “The AI output brought to my attention that 

countries that are not included or visible in the 
choropleth map need to be stated. The AI 
advice given also gave me confirmation that 
displaying numeric values is appropriate and 
helpful in these types of charts; I was initially 
unsure if it was allowed to detail the chart 
further. However, this also brings light to how 
little detail is in these maps by default.”

● “I made adjustments to include street labels, 
with a satellite view, and a red-yellow color 
palette all suggested by Gemini.”
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Mapping Suggestions
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Improving Accessibility
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Expanding the Descriptive Ability of a Map
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AI Fails
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Student Submission: Base Map and Accessibility

Image 5
Student Submission: Labeling

BEST PRACTICES
ENGINEERING PROMPTS FOR PRECISE OUTPUTS
To begin, what is your desired output and outcome? We recommend using AI 
chatbots for brainstorming to generate ideas, for expanding understanding through 
exploration, or as a “new set of eyes” to provide the final map adjustments.
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Considering the Target Audience

FOUNDATIONAL STUDENT OUTCOMES
● Communicate the strengths and weaknesses of 

using an AI tool to complete an assignment
● Identify AI hallucinations and ways to confirm the 

output’s correctness
● Utilize critical thinking when designing a prompt to 

generate the desired output
● Describe their target audience and the accessibility 

needs
● Identify gaps in their knowledge to target areas of 

improvement
● Reiterate key ideas and elaborate to strengthen 

their understanding
● Recognize biases in the outputs

WEIGHING MAPPING OPTIONS
● Explore common options for a mapping display
● Review strengths and weaknesses of available 

options
● Factor considerations to reach your target 

audience
● Prepare for map creation

BEWARE OF HALLUCINATIONS
ChatGPT defines and describes AI hallucinations as: 

“Artificial hallucination refers to the phenomenon of 
a machine, such as a chatbot, generating 
seemingly realistic sensory experiences that do not 
correspond to any real-world input. This can 
include visual, auditory, or other types of 
hallucinations. Artificial hallucination is not common 
in chatbots, as they are typically designed to 
respond based on pre-programmed rules and data 
sets rather than generating new information. 
However, there have been instances where 
advanced AI systems, such as generative models, 
have been found to produce hallucinations, 
particularly when trained on large amounts of 
unsupervised data” (Alkaissi & McFarlane, 2023). 

ENHANCING CRITICAL THINKING
● What was my initial mapping goal?
● What does my map currently say?
● Does my map tell a story?
● Does my map have the necessary labeling?
● Am I using the appropriate basemap?
● Is my map accessible to my target audience?
● Are there groups that will be unable to see my map?
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Student Submission: Labeling and Color Gradient


