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Generative Al is Changing How we Code

e Generative Al can write code!

o Posit: which model writes the best R code?

o Duke: Getting started with GenAl for R

e Implications for teaching statistics and data science courses that integrate
learning to write code


https://posit.co/blog/r-llm-evaluation-02
https://intro2r.library.duke.edu/ai.html

Al misalignment for students (and faculty)

e A misalignment between what may be expected in the

workforce and how they are asked to engage with Al in
school

. 71% of leaders are more
o “Coding After Coders: The End of Computer likely to hire a less

. n experienced candidate
Programming as We Know It with Al <kills than a

more experienced one
without them

https://studentguidetoai.org/ 2024
report; from 2024 work trend survey



https://www.nytimes.com/2026/03/12/magazine/ai-coding-programming-jobs-claude-chatgpt.html?unlocked_article_code=1.TFA.UaJ9.4eflh6gOjFrj&smid=url-share
https://www.nytimes.com/2026/03/12/magazine/ai-coding-programming-jobs-claude-chatgpt.html?unlocked_article_code=1.TFA.UaJ9.4eflh6gOjFrj&smid=url-share
https://studentguidetoai.org/

What Competencies are Needed Now?

n

e Student Guide to Al highlights a “two-part career plan for the age of Al

1. Strengthen your human capabililies 2. Become Al-lilerate
Human skills needed in the workforce: Al skills needed in the workforce:
e Critical / Analytical thinking e Fundamental Al skills
e Creativity and innovation e Technical Understanding
e Emotional intelligence e Professional Al application
e FEthical Judgment e Alintegration
e Strategic Thinking
e |eadership and Collaboration


https://studentguidetoai.org/
https://studentguidetoai.org/

My Solution for teaching Data Viz

e Integrate generative Al in courses where it made the most sense:
o Data Visualization with R
o Goal is great visualizations, not expert programming skills

e Scaffolded approach:

o Teach students the basics of RStudio, the R language, and ggplot

o Then explore how genAl can be a tool, not the driver




Integrating Al
into
Data

Visualization
with R

1. What is GenAl?

e Read Student Guide to

Artificial Intelligence (2024)
Define terms

How it works

Why we should engage

3. Al Tools for R Code

When engaging is worth it, here
are some options:

ChatGPT Projects
Rtutor.ai

GitHub Copilot
Shiny Assistant

2. Al Ethics

Mapping the Ethics of
Generative AL A

Comprehensive Scoping
Review (Al Ethics Tree)
Cite your use on every
assignment

4. Checking your [its Work

Give students R code from a
ChatGPT dataviz prompt
Ask them to find where it
went wrong



https://studentguidetoai.org/
https://studentguidetoai.org/
https://link.springer.com/article/10.1007/s11023-024-09694-w
https://link.springer.com/article/10.1007/s11023-024-09694-w
https://link.springer.com/article/10.1007/s11023-024-09694-w
https://link.springer.com/article/10.1007/s11023-024-09694-w
https://link.springer.com/article/10.1007/s11023-024-09694-w
https://www.thilo-hagendorff.info/ethics-of-generative-ai/tree.html

Student Guide to Al

e Reading assignment
prior to class

The Al revolution

Al is transforming our world, often in
ways we may not fully realize. This guide
empowers students to navigate the age
of Al —academically, professionally and
ethically. Understanding Al isn't just useful;
it's essential. Learn to use Al responsibly,
critically assess its capabilities and join the
conversation about its future.

The Student Guide to Al series

This is the second publication of the Student Guide to
Al series produced by Elon University and the American
Association of Colleges and Universities (AACE&U).

« Get the 2024 Student Guide to Al

« More at www.studentguidetoAl.org

This series is a response to the statement of principles,
“Higher education’s essential role in preparing humanity
for the artificial intelligence revolution,” released at the
United Nations Internet Governance Forum in Kyoto,
Japan, in October 2023.

The statement called for higher education to “engender
an understanding of responsible Al development designed
to augment and enhance human capabilities rather than
replace them.”

Endorsed by:
- NASPA
- EDUCAUSE

+ Online Learning Consortium
« AMICAL Consortium

Contents
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Click on "Al-U” at the battom of each
page to return to the Table of Contents.




GenAl Ethics

Tree Diagram
Journal Article

e Each group chooses one tree branch to explore and
summarize for the class

e Wediscuss
o Model collapse
o Current events around Al ethics
m FErosion of social interactions, deepfakes, etc

MAPPING THE ETHICS OF GENERATIVE Al
PAPER

COLLAPSE

EXPAND

Faimess - Bias

Safety ©

Harmful content - Toxicity )

Hallucinations &)

Privacy - Data protection Q)

Inferaction risks ()

Security - Robustness Q)

Education - Learning )

Alignment O

Ethics of generative Al Cybercrime Q)

Governance - Regulation )

Labor displacement - Economic impact ()

Transparency - Explainability

Evaluation - Auditing Q)

Sustainability )

Art - Creativity O

Copyright - Authorship O

Writing - Research Q)



https://www.thilo-hagendorff.info/ethics-of-generative-ai/tree.html
https://www.thilo-hagendorff.info/ethics-of-generative-ai/tree.html
https://link.springer.com/article/10.1007/s11023-024-09694-w
https://link.springer.com/article/10.1007/s11023-024-09694-w
https://dl.acm.org/doi/10.1145/3724363.3729024
https://dl.acm.org/doi/10.1145/3724363.3729024
https://www.dhs.gov/sites/default/files/publications/increasing_threats_of_deepfake_identities_0.pdf

B Writing R Code

+ New chat in Writing R Code Thinking 9 o

Teaching ChatGPT

Chats Sources

New chat
using the rpart function, how do | specify how to prune the decision tree to a specific level/value?

Apr 28

Quarto Formatting

Apr28 s
How do | medify to suppress the confidence interval? pr
[each ChatGPT jects to gi
° eacC d projects to give — o
* installing *source* package 'rlang’ ... ™ package ‘rlang’ successfully unpacked and MD5 sums checke... "
. .
custom instructions ROC Curves with Missing Data L
roc curves in r with missing data P
— nses Chart Mar 16 e
B Wr 't | n g R C Od e yraph where | group by the pre/post variable. How do | get the items to appear i...
students Mar 16 e
3 | such that email is the unique ID. Data is is long format for pre and post respons... -
ns
Mar 15 se
1o list the first and last column numbers to use .
Project settings x
A
Mar9 ==

imber of non-missing values in each column?

Project name
& Writing R Code
Instructions
Set context and customize how ChatGPT responds in this project.

Provide R code using the tidyverse framework. Write code for a Quarto
document. For graphs, use ggplot code. Always use the native pipe |>
instead of %>%.



Beyond ChatGPT:

Rtutor.ai, GitHub Copilot, Shiny Assistant

e Introduced each one a couple weeks e e
apart aftel’ ChatG PT 'a?,p'” +W : Palmer Penguins Explorer

"~ Categorical vs Nun s )

Demonstrated in class but did NOT

) # Reactive to determine plot type based on variab bill,dcplh&m vsbill legeta, m [iii]
. T i o AR N . s sae
require student use o Snatomesmtt s L P : Y e
shinyApp(ui, server) a5 x_is_numeric <- x_type ¥in¥ c("numeric", "integ o .: ° :
1 > y_is_numeric <- y_type ¥in% c("numeric”, "integ 20 ...’. % :. o

Students were shocked by how

"- Numeric vs Categor
" Categorical vs Cat
"Hover over points fc

& server <- function(input, output, session) {

48 if (x_is_numeric && y_is_numeric) {

Interactive Plot

I
.

e

%
Q}.’

".
~

. : 8& y_is_numeric ) { . : Q7~ co s
u I C kI 'th eS e 'to o I S ro d u Ced C O d e The app now uses plotly for } else i (x_is_numeric && !y_is_numeric) { E 0‘\? Y B °
q y p interactive visualizations! Features Teturn( box_flipped®) £ O e e
T } else { g v @ & oo
.d . I d h h d k d include: )r'etu n("bar") EI ~.%5% :.. ...
I entlca to CO e t e a Wor e On * Hover tooltips: See detailed H i 6 * e i i
« » *3 e %
information about each data = e .8
point Attaching package: ‘plotly’ 15 .‘.‘4
for Weeks « Zoom & pan: Click and drag The following object is masked from ‘package:ggplot2’: 'gw..
to zoom, double-click to reset last_plot 1% 5 .\. .'.
¢ Interactive legend: Click The following object is masked from “package:stats’: 3 ..' ‘:
© . ~ filter
©) S h | ny ASS | Sta nt . lwant to create a Shiny Enter a message... [ PR R 30 . - = o
. . ° layout
app of the Palmer Penguins data that lets me choose which 257", ot oty |5 l

variables to graph together. Based on the variable types it
should automatically decide which type of graph to use.
Add plotly to make each chart interactive. Creates this app


https://gallery.shinyapps.io/assistant/
https://gallery.shinyapps.io/assistant/

Selections per Option

option_c

Check your Work

option_b

opt

e In class activity: Give them
code generated by
ChatGPT that creates and : o« .
inaccurate graph and task
them with identifying the ot et AP DeEs Rearph sppeerfo e e pese

p ro b I em A: 3/5=60%. B: 3/5=60%, C: 4/5=80% These do NOT match what is shown in the graph, the graph
does not correctly solve the problem that | prompted.

option_a

7. By hand/calculator, calculate the percent of respondents that chose option a, option b, and option

8. Where did ChatGPT go wrong? Look at each section of the code (and/or run various pieces of it) and

O They rea”y Strugg Ied explain where you think ChatGPT made a mistake.

Wi'th ‘th i S It filtered in the pivot_longer to only include YES responses instead of those who said no; when it
then calculated the proportions, it totaled this number of YES responses (1°s) in the data as the
denominatar (10 total), instead of totaling 1°s within each option and dividing by the number of
respondents (5). We need the filter to be applied AFTER we calculate the proportions.

9. Now it's your turn. Using the same example dataset that ChatGPT generated, can you edit or write
new code to correctly graph the percent of respondents that selected each options? Be sure to
comment your code to explain what it is doing. You can use the original ChatGPT code as a starting
point.



Al Policy on each Assignment

° Al tools for code: You may make use of GenAl for help with code; if you do so, you must explicitly cite where
you obtained the code. Any recycled code that is discovered and is not explicitly cited will be treated as plagiarism.
You can use these guidelines on how to properly cite genAl.

o X Al tools for narrative/text: Unless instructed otherwise, you may not use generative Al to write your
narrative/text. "The process of writing is actually the process of thinking.... | want to read what humans think!"
(Andrew Heiss.) Any text that is discovered to be generated by Al rather than written by your team will be treated as
plagiarism.

Al should be a tool you use selectively, NOT at the cost of your own critical thinking and design.

Dr. U reserves the right to verbally ask you about any code that you have written. You should be able to explain ALL

code that you are including in your final dashboard and it should be WELL DOCUMENTED, even if Al assisted you.
e You are ultimately responsible for the work you turn in; it should reflect your understanding of the course content.

(Thanks to Mine Cetinkaya-Rundel for the foundation of this policy.)



https://guides.lib.purdue.edu/c.php?g=1371380&p=10135074
https://www.andrewheiss.com/ai/
https://vizdata.org/course-syllabus.html
https://vizdata.org/course-syllabus.html
https://vizdata.org/course-syllabus.html

Students Cite Al Sources in Assignments

e Example on final dashboard assignment

Shot Quality vs. Quantity: Visualizing What Leads to Goals and Wins in Hockey

Generative Al & Resources

-Generative Al

Generative Al was really helpful for this project, especially while utilizing interactivity on my visualizations and cleaning
data. Chat GPT (GPT-5) was used when trying to create the hockey shot map. My data only had summary counts of shot
statistics and no coordinates for plotting shots by exact location. In order prep my data to create the visualization | had
in mind, | described my data set to Chat GPT. “My dataset is one row total with total counts of all shots by location and
their outcome. | do not have location/coordinate points for the shots. | want to make a map of each single shot using
geom_hockey and have it plotted randomly by location (inner or outer slot).” After prompting Chat GPT with this, | was
returned an explanation on how | can begin creating my visualization. “This is totally doable without exact coordinates—
you just have to make some fake x/y positions inside the"inner slot” and “outer slot” regions and then plot them. The
game plan is: -Start from your summary table -Create tibble with variables for each shot location and outcome -Expand
it to one row per shot using tidyr:uncount() -Assign random x/y coordinates based on slot location -Plot on
geom_hockey” (GPT-5)

It then displayed example code utilizing the case_when() function and setting each slot location to the runif() function
to randomize the points. | then set the runif(} limits to the range of location for each inner or outer slot shot. This took a
lot of trial and error to get the inner and outer slot shots in the locations | wanted. The explanation for using
case_when() rather than if else statements, was that it would require multiple if else statements and case_when() is used
when we want to create new variables. In short, | wanted to create x and y coordinates for each shot, so if the location
was inner it would create the x and y coordinates within the range of randomized min/max values for inner shots, After
prompting GPT with this, | was able to construct another tibble on my own when creating my third visualization. This
was the most meticulous aspect of creating my visualizations and | do not think I'd be able to figure it out on my own.

The M to Shoot From

(ailely}

Sources

-Sources
OpenAl. (2025). ChatGPT (GPT-5) [Large language model]. OpenAl. https://chat.openai.com/

“forcats: Tools for Working with Categorical Variables (Factors).” forcats.tidyverse.org, https://forcats.tidyverse.org.
“geom_hockey {sportyR}." Rdrr.io, https://rdrr.io/cran/sportyR/man/geom_hockey.html.

Gohel, David. “girafe.” ggiraph Reference, https://davidgohel.github.io/ggiraph/reference/girafe.html.

“ggplot2: layer_positions.” ggplot2.tidyverse.org, ht‘tps:f;’ggplot2.twdyverse.org{referenceflayer_positl'ons.
“Introduction to ggiraph.” Ardata, https://www.ardata.fr/ggiraph-book/intro.html.

Kabacoff, Robert. “Interactive Data Visualization.” rkabacoff.github.io,
https://rkabacoff.github.io/datavis/Interactive.html.

Pardavila, Joe. “The Other Half of "You Miss 100% of the Shots You Don't Take' | by Joe Pardavila | Medium.” Medium,
medium.com/@joepardavila/the-other-half-of-you-miss-100-of-the-shots-you-dont-take-2290b433b7fd.

R Programming 101. "Quarto Dashboards” YouTube, https://youtu.be/Dd3mNzg6tXI?si=SGwUsdIHMI22YOm).

Unfried, A (2025) Interactivity in Visualizations[Lecture notes]. STAT-310 Data Visualization, California State University
Monterey Bay

Unfried, A (2025) Storytelling with Dashboards [Lecture notes). STAT-310 Data Visualization, California State University



Student
Response:

Pre / Post GenAl
Attitudes

Selected Survey Results

n=43 complete pre/post cases

Pre

GenAl will make s easier for me to write statistical programming code

12%

5%

53%

I 19%

o
-

Pre
Post

Pre
Post

7%

| have been formally taught how to use genAl

=~

1
16% I

21%

14%

|

Using genAl to accomplish a task is cheating

- n

16% I 40%
21% SB.% I 23%
100 50 0 50 100
Percentage

Strongly Disagree |:| Disagree

Response
]

Agree

i Strongly Agree

I:l Neither Agree nor Disagree




Stud ent GenAl will make s easier for me to write statistical programming code
Pre 12% I 53% . 35%

Response: _

| have been formally taught how to use genAl

po| e [ S o
Pre / Post GenAl - -

Using genAl to accomplish a task is cheating

Attitudes pro| - on - o -

Post 21% 56% I 23%
100 o0 0 50 100
Selected Survey Results Percentage
Strongly Disagree |:| Disagree I:l Neither Agree nor Disagree

R
esponse I:l Agree i Strongly Agree



Student
Response:

Pre / Post GenAl
Attitudes

Selected Survey Results, Part 2

GenAl always gives me accurate results

70%

65%

23% 7%

GenAl can save me time if | know how to use it

T%

7%

I 14% 79%

GenAl is bad for the environment

10%

0%

I 26% 64%

GenAl is easy to use

12%

12%

I 23% 65%

GenAl tools scare me

23%

28%

I 42% . 35%

Strongly Disagree D Disagree D Neither Agree nor Disagree

Response
P | Agree B Sstrongly Agree




| know how to choose the right genAl tool for my task

Pre 0% . 40% . 30%

Student —— ——

Response:

Pre 33% I 21% I a7%

Post 5, 16% - 79%

| know how to evaluate if genAl output is accurate and reliable

Pre| 12% I 35:% - 3%
Pre / Post GenAl s - — N

C Om p etenCie S | know how to write an :effeclive genAl prompt

Pre 268% I 30% . 44%
0% 9% 91%
Selected Survey Results Post : [ ]

| understand how genAl generates responses

Pre 30% . 19% - 519
post|_ s " -

100 50 0 50 100
Percentage
Strongly Disagree |:| Disagree |:| Neither Agree nor Disagree

R
esponse |:| Agree i Strongly Agree




Pre
Post

| can explain the shoricomings of genAl

9% I 40% - 51%

Student
Response:

Pre
Post

| know how to appropriately cite genAl in my work

o = S

15% 14% T0%

Pre / Post GenAl [

Competencies

Selected Survey Results, Part 2

Pre
Post

| know what data | should and should not share with genAl

28% I 23% - 49%
. 3 I -

| know when it is ethical fo use genAl for a task

9% 26% - 55%
. " B

100 50 0 20 100
Percentage
Strongly Disagree I:l Disagree I:l Neither Agree nor Disagree

Response
P I:l Agree i Strongly Agree



Student
Response:

Pre / Post GenAl

Pre
Post

Pre

Pre
Post

| can explain the shoricomings of genAl

9% I 40% - 1%
| know how to appropriately cite genAl in my work
56% - 23% I 21%

| know what data | should and should not share with genAl

28% I 23%

5%

Competencies

Selected Survey Results, Part 2

Pre
Post

| know when it is ethical fo use genAl for a task

26%

9% 53%

o o I -

100 50 0 50 100
Percentage

Strongly Disagree I:l Disagree I:l Neither Agree nor Disagree

Response
P I:l Agree i Strongly Agree



Student Response to Al and Curriculum

Al Reflection Assignment
e Students still desire to use their own brains
Course Evals - “Would prefer less Al and more just learning how to code”

Anecdotal - “This is the only class where I've actually been taught how to
use Al”



Future Work

e New Al Tools

o Try Posit assistant in RStudio

o Explore Codex, Claude Code, etc
e Build assignments that require the use of genAl

o Require opt-out and alternative assignment for students who are opposed


https://posit.co/blog/introducing-ai-in-rstudio

Thank you!

Cal Stae
Mc&nterey
Bay

Let’s talk!

Alana Unfried aunfried@csumb.edu



mailto:aunfried@csumb.edu
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