Effective Use of Al Tools in Map-Making Workflows for Visualizing Epidemiological Data
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ABSTRACT BEST PRACTICES THE TEACHER IS NOT THE ADVERSARY Al CHATBOTS RAISE THE CEILING ON PERFORMANCE

BACKGROUND: ENGINEERING PROMPTS FOR PRECISE OUTPUTS MOVING PASSED THE RUBRIC STUDENT-LED EXPLORATION AND IMPROVEMENT

In 2024, Google rolled out Al Overviews, placing an Al chatbot in front of every user To begin, what is your desired output and outcome? We recommend using Al We've seen our students adhere to the grading rubric and show little interest in To enhance student learning and help students develop skills for the future, faculty
during Google searches. Given the public's awareness of these Al tools, public chatbots for brainstorming to generate ideas, for expanding understanding through expanding their skill level. After adding an exploration step using an Al chatbot, the are encouraged to allow students the space to explore and discover. Integrating
health professionals must incorporate them into their data visualization workflows to exploration, or as a “new set of eyes” to provide the final map adjustments. students’ submissions improved in ways that exceeded our expectations. these Al tools into the coursework, we have added a final preparatory step to help

create effective visualizations for public-facing communications. mage | mage 3 the students reflect, elaborate, validate, and re-affirm their knowledge.
EXPLORING DATASETS #=1  What can you tell me about the data available to map an image? ELABORATION IN ACTION

OBJECTIVE: e Upload data files e Use the output to expand topic areas

Data Exploration Expanding the Descriptive Ability of a Map

{fi‘ In what ways could this map be improved to be more descriptive?

Image 5

By uploading their maps into an Al chatbot and  Student Submission: Labeling

Interpersonal Violence Deaths in 2021

e Provide a specific task for the chatbot to complete 4 e Explore alternate methods of labeling and coloring AL receiving feedback from their custom prompts bent pr o000
e |dentify variables and potential uses e Complement the map with tables and text "
®

e Compare methods for effective priming of Al tools to generate improvement
onobe showcrats the students have one last opportunity to

suggestions for created maps.
- - - - - . . The data provided in the image seems to be related to the co-pay collections for * mproving the Descriptive Power of the Map - - "
e Demonstrate tips and tricks to attain the full potential of Al tools in the Start considering map types o T o b consider the assignment rubric and ways to take

enhancements to convey more information effectively. Here are some suggestions:

Image 6

4. Map Title:

h a I I u Ci n ati O n S . Artifi Ci a I h a I I u Ci n ati O n iS n O‘t CO m m O n « Clarity: A descriptive title, such as "Population Distribution in Europe (2023),"

would immediately convey the map's purpose.
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Image 7

map-making process for epidemiological data. their submission to the next level. This step
The Department of Public Health formed a multidisciplinary faculty/student team to ' Artiticial hallucination refers to the phenomenon of
Potential Use Cases: a machine SUCh aS a Chatbot generating e il Tl i 5 s Student Submission: Labeling and Color Gradient
o Visualize co-pay collection amounts across different cities and states using a Seemingly reaIiStiC Sensory experiences that do not
tract-level levels. Representative datasets included variables for crime, disease correspond to any real-world input. This can
o Compare co-pay collections between quarters for each city. iﬂClUde Visual, aUditory, Or Other types Of
choropleth map need to be stated. The Al
generate the deSired OUtpUt o Assess the performance of different cities or regions in terms of co-pay
To map the data, you would need to: respond based On pre-prog rammed rUIeS and data interest, especially if the map is focusing on a specific region. Date:09/11;2024 TooIIPro;ection:GoogleGeoChartleGSB4Goo le
sets rather than generating new information. helpful in these types of charts; | was initially
e |dentify gaps in their knowledge to target areas of
by faCUIty and StUdentS USIHQ GOOQ'G GeO ChartS Or EXCel 3D MapS TlpS fOr 2. Choose a Mapping Tool: could provide a more accurate visualization. Addison and Carrollton 1970-1980 Homes Energy Consumption
advanced Al systems, such as generative models,
epidemiological maps to ensure equity and accessibility were created, alongside e have been found to produce hallucinations,

BEWARE OF HALLUCINATIONS _ )
. D?te: The guarter in which the data wa.s collected (Quarter1 or Quarter2). . . . . * Explanation ol Colors: y clearlegend orsealesnoulo definewhat the:calors ra I Sed th e Ce I I I n g 0 n Stu d e nt pe rfO rm a n Ce y
METHODS: oo e ChatGPT defines and describes Al hallucinations as: a0 ara 105 | R SUrDasSing SUbmMISSIons from brior semesters e
u F O U N DATI O NA L ST U D E N T 0 U TC O M E S « OoPay Galictions: Thetotalamount ohcospaycollechonsforibat cityand « Numerical Range: If the color gradient represents a numerical range, indicate the p g p i
‘ CO m m u n i Cate th e Stre n gth S a n d Wea kn esses Of * Location: The full address or location of the collection site (optional). A
explore the Capabllltles Of d SUIte Of AI tOOIS In deSIinng and evaluatlng US|ng an AI tOOI to Complete an aSS|gnment * Geographic Analysis: figure. This eliminates the need to refer to the legend or scale for every point. STUDENT COMMENTS: Climate Change Law and Policy Count per Country
epldemIOIOglcal maps derlved from data COded at COuntry’ State’ Clty, and Census ‘ Identify AI haIIUCinationS and Ways to Confi rm the o Ir;:s;ifyregionswithhigherorlowercollectionamounts. 3. Country or Region Labels: . “The AI OUtpUt broug ht to my attention that
. . N . output's correctness countries that are not included or visible in the
occurrence, and medical testing facility locations. e Utilize critical thinking when designing a prompt to ity i s s s et
RESULTS: _ _ _ . o In chatbots, as they are typically designed to advice given also gave me confirmation that
| . | | | | ‘ D escrl be th e I r ta rg et a u d I e n Ce a n d th e a CceSS I b I | Ity o Identify areas that may require additional attention or resources. « Accuracy: Consider using a map projection that minimizes distortion in areas of d i S p | ayi n g n u m e ri C Va I u eS i S a p p rO p ri ate a n d ConslnTiy:Rissios Tobi: Sources: ::nate I ——————
Strategies for effectively using free versions of chatbots like Chat GPT 3.5/4 and needs e
Google Gemini 1.0/1.5 Flash, were developed based on several map types created TR ATy | e . . o »
9 P PP e I SR SR However. there have been instances where s unsure if it was allowed to detail the chart Student Submission: Base Map and Accessibility
. . . . . . . . . i m p rove m e nt o Select a suitable mapping software or library (e.g., Google Maps API, Leaflet, fu rth e r_ H Oweve r, th iS a I SO b ri n g S I ig ht to h OW «  The el sl dlispleoyead
- . . ArcGIS). represents homes that were built
prlmlng AI tOOIS In the prOceSS Of deSIgnlng and Interpretlng pUbIIC faCIng ‘ Relterate key Ideas and elaborate to Strengthen S taeate n Map: « Reliability: Cite the source of the data and the date it was collected to ensure Iittle detail iS in these maps by defaU|t-” il A el R T P
th ei r u n d e rsta n d i n g o Addhma'ltrkers or heatmaps to represent the co-pay collection amounts for . . . 11 I rr ad e adj u Stm e nts to i n Cl u d e Street Ia be | S . The energy consumed is . . 7 e “; i = ‘:z‘ |
QU|dance on recogr"Z'ng AI haIIUC|nat|onS parthUIarIy When tralned on Iarge amou ntS Of 8. Interactive Elements: (vellow) to high (red) [EEEEE g

o Customize the map's appearance (e.g., colors, labels, legends). .
consumption.

‘ Re CO n ize b i ases i n th e O Ut u tS a=Visualize:and Analyze: . 9y . .  Tooltips or Pop-ups: If possible, add interactive elements like tooltips or pop-ups I I I - N
g p T u n S u pe rVI Sed d ata (AI ka I SS I & M C Fa rl a n e , 2 02 3 ) . that display detailed information about each location when hovered over. Wltk a Sate I | Ite VI eW, a n d a red ye | I OW CO | O r . Pe%r;zzs;;g I,: ;2ﬁgvfz|umns_

There are no homes built in

o Us? addltlonél tf)ols or techniques (e.g., clustering, correlation analysis) to By incorporating these enhancements, the map can become a more powerful tool pa I ette al I S u g g eSted by G e m I n I ) 1970 represented on this map.
C O N C L U S I O N gain deeper insights. for communicating information about population distribution in Europe. .
|
. By mapping the data, you can gain valuable insights into the spatial distribution of

Epidemiological data is commonly visualized with publicly distributed maps, and | |
Improving Accessibility Considering the Target Audience Al Falils

utilizing Al tools in the map-making process will ensure thorough, well-designed Vomming Sudaestions \. ”
displays. Incorporating Al tools into data visualization workflows provides students, WEIGHING MAPPING OPTIONS §8) Which map type would be bestto csplay thisdats? ENHANCING CRITICAL THINKING ,gf + ﬂ jﬂ
J

Image 2 Image 4 Image 8 Image 9

. . . " . e Explore common options for a mapping displa ol A it - 2 V=
faculty, and public health professionals with additional foundational knowledge to P P PpINg dispiay s Forctageof At Fopitn i rdbees 4 What was my initial mapping goal =L

e Review strengths and weaknesses of available

What does my map currently say? — %

| | | | | | | | | |
Show drafts Vv _ o
ensure that generated maps contribute to building trust in public health.
. In what ways could | make this map image more accessible? those in the areas with the highest percentage of diabetes? buildings in this image built?
O pti O n S * Best Map Type for Diabetes Data D t I I t r ?
oesS my map tell a Story

Choropleth Map would be the most suitable map type to visualize this data. y p y . - :
. . @ To make;this:map/image more accessibile, here:are:severalapproaches:you canake: 6 To improve the display of areas with the highest percentage of diabetes on this map, several &) In this |m.age, the area that used thfa least kW.h is indicated by the smallest ar.wd slt\ortest vertical |
. F a Cto r CO n S I d e ratl O n S ‘to re a C h O u r ta r et - f? T bars, which appear on the far left side of the image. Based on the color gradient in the legend, this

y g Why a Choropleth Map? D O e S rr y rr a p h ave th e n e Ce S S a ry I a b e I I n g ! 1. Add Alt Text: Provide a clear and concise description of the image content. For example, "A area would have used around 416.33 kWh or less.

KEY POINTS WHEN MAP-MAKING WITH Al CHATBOTS A

heatmap of Florida showing viral strain Y cases by city from February 1-7, 2020, with hotspots

» Color-coded areas: Choropleth maps use different shades or colors to represent The buildings in this area were built in the 1970s, as shown by the green color coding on Layer 2

a u d I e n Ce varying data values across geographic regions. In this case, the shades would

in Pensacola, Miami, and Orlando." * The current purple color scheme uses shades that are quite similar across regions. To

| | | |
Am I u S I n th e a ro rl ate b a S e m a ’? iiake the Highest percentages stand out imore, you could use a datker oF mofe for "Decade Built." Other areas, marked in yellow, represent buildings constructed in the 1980s.
" 2. Use Contrasting Colors: If the map relies on color to communicate data (such as the heatmap),

saturated shade for higher values and lighter shades for lower values. Alternatively, you

| | u u | | | |
‘ I d e n tlfy d eS I re d O u tp ut (A I -fa CI I Itate d I e a rn I n g Ve rS u S AI —a u g l I l e n te d WO rkfl OW) . represent different percentages of the adult population with prediabetes in each . . ensure high contrast between colors. This helps people with color vision deficiencies. You can could use a multi-color gradient (e.g., yellow to red), where red signifies the highest . . . . .
. I re p a re fo r l I I a p C re atl O n State. I S ' I ly I I l a p a Cce S S I b | e tO ' ' ly ta rg et a u d I e n Ce ? also use textures or patterns to differentiate data points, rather than relying on color alone. percentages and yellow the lowest, to visually separate regions more effectively. W:'Cho"ert'ca' bar is the shortest? Which areas are marked in
yellow?
® R n iz r I V n t I h I I u i n ti n i n ki n » Easy comparison: The color variations make it simple to compare the prevalence ) 3. Provide Data in Text Format: Include a table or text description of the key data points. For 2. Range Labels and Breaks:
eCo e relevant Al hallucinations map-md : : : - example: + " Add clear numerica rangss orlbels o the map legend withinterals, making i eas
g p g QR COde tO PrOjeCt FOIder INn GOOg Ie D rive of predlabetes Seress:sties. A th th t " | I b b I t r ' l ? 'c .ear r.1umer|ca e 'a o SonEeTap ogen _W' " erYa o .|ng " easer ®  Intheimage, the shortest vertical bar is the one on the far left side. This bar represents the area
.. . . . . » Geographic context: The map provides a visual representation of the data within re e re g rO U pS a WI e U n a e O S e e y l I l a p . e Pensacola: 700 cases to distinguish between states with close percentages. This would give the viewer a with the least kWh usage.
!! . ) . . . . o clearer idea of which states fall within high, medium, or low percentage bands.
‘ Leve ra g e I C h atb OtS to e n h a n Ce a n d d eve I 0 p Crl tl Ca I th I n kl n g I n I I l a p d eS I g n its geographic context, helping to identify patterns or trends related to location. = MEm: 70008580 3. State Boundaries and Borders: The areas marked in yellow correspond to buildings constructed in the 1980s. You can see these
e QOrlando: 300 cases . . ' _ . yellow areas surrounding the base of several of the vertical bars, indicating that those buildings
- - - - - Additional Considerations: . ) ) ) ) » dhickenerdanenihesttehomndanesiamaks lessiertanistalysepantaisimes; belong to the 1980s decade. Specifically, the areas around the three bars in the center-right of the
4. Label Markers Directly: If possible, directly label the hotspots on the map with text annotations especially those with similar shading. This can help users locate specific areas more . ) ) -
e Expand learning outcomes through reiteration/exploration wi chatbots
: s ; ; PR o x rather than relying on tooltips or popups that may not be accessible for screen readers. easily.
* Normalization: If the population sizes of the states vary significantly, consider REFERENCES o
- : : 5. Use Screen Reader-Friendly Map Tools: If this is part of a web interface, ensure that interactive 4. Highlight Top 5 or 10 States:
. y . y g normalizing the data (e.g., using rates per 100,000 people) to ensure a fair . gy . . . ] . : : _ o
‘ Ap p roa C h a SO I u tl O n to B I OO I I l S 2 S I g I I l a P ro b I e I I l (A I S a b I I Ity to a Ct a S a tu to r) Comparison AIkaISSI, H R ) & MCFarIane’ S . l . (2023) ArtIfICIaI Ha”UC|nat|OnS N ChatG PT ImpI|Cat|OnS N elements (zoom buttons, map markers) are navigable by keyboard and compatible with » Consider adding a highlight or call-out effect for the states with the top 5 or 10 highest Do the vertical bars indicate the amount of kWh used or the decade
: . . . . . the building was built?
: Y H' . H ders. diabetes percentages. For example, placing a bold outline or a small label displaying the
: - : : - Scientific Writing. Cureus, 15(2), e35179. https://doi.org/10.7759/cureus.35179 screen rea
° Legend' A clear Iegend should be included to eXpla'n the meaning of the different g ’ ( )’ p g 6. ‘Colorblind-Ererdy Paletts: Consld : | frrasiie G B exact percentage can help viewers quickly identify the worst-affected areas.
. . . . Colorblind-Friendly Palette: Consider using a color palette that is easily distinguishable by
colors or shades used on the map. Bloom, B . S . (1 984) The 2 Slgma PrOblem . The Sea I’Ch fOl' MethOdS Of GI’OUp |nStI’U Cthﬂ as people with common types of color blindness (e.g., red-green color blindness). Tools like 5. State Labels: (&) The vertical bars in the image indicate the amount of kWh used. The height of each bar reflects
» Data source: Cite the American Diabetes Association as the source of the data. i ' : : : BT —— the total kWh usage (as shown in the legend for Layer 1, "kWh Used (2012 only)"). The color
EffeCtlve as One'tO'One TUtorI ng - Ed UCatIOna| ResearCher’ 1 3(6)’ 4_1 6 - ColorBrewercan heip:ind:ageessiblecolorschemes. statesg T T n— se);l)arate - r:e P ysp around the base of the bars, which is linked to Layer 2, represents the decade the building was
Wi u | = I u 5
3 2 g : . : 7. Adda Time St Explanation: F le with itive disabilities, clarify that th i built (e.g., green for the 1970s and yellow for the 1980s).
By using a choropleth map, you can effectively communicate the geographic httpS.//dOI .org/1 0.2307/1175554 S ] i Dt e A g A ————
o . ) ) ) from February 7, 2020, showing the viral strain distribution for a specific time range (Feb 1-7, ’ ’ | .
distribution of prediabetes across the states of Florida, Georgia, Alabama, Gao, A (2023) Prom pt eng|nee r|ng for Iarge Ianguage mOdels SS RN EIeCtr J ] 2020).  If the map is digital, including hover-over functionality that displays the specific diabetes WEHRmEE:
Tennessee, and Mississippi. httos://doi /10.2139/ 4504303 percentage per state can be useful for giving precise information without overcrowding * Vertical bar height = Amount of kWh used
pS . Ol -Org . sSrn. Implementing these changes can make the map much more accessible for a wider range of users. the map visually. + Base color = Decade the building was built
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