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Science has a 
stats problem





AI to the rescue?



Generative AI is democratizing skills…
● GenAI is leveling the playing field and lowering the bar for entry in so 

many areas:
○ Writing
○ Coding
○ Graphic design
○ Data analysis
○ Data visualization
○ etc.
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…but is it right?
● GenAI training datasets are heavily based on 

existing literature and user feedback
○ Garbage in = Garbage out

● Hallucinations (i.e., incorrect information 
presented as factual) are still quite common

● Ethical questions should also be considered
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Students and stats

● Anxiety around statistics is 
common, as is uncertainty around 
quantitative methods

● Gender and level of achievement 
in mathematics courses have 
been shown to influence attitudes 
and self-confidence
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Data Analyst (formerly Code Interpreter) is available to paid users of OpenAI’s ChatGPT (as of July 2024)



Exploring Data Analyst: Methods
● Uploaded longitudinal bird banding dataset
● Interrogated GPT about dataset

○ Attempted to get into student mindset/perspective
○ General questions about data
○ Specific questions about analyses
○ Additional requests to create visualizations
○ Wanted to see basic analyses and figures

● Initial "conversation" occurred May 2024; repeated Feb 2025



The Dataset
● Excel file
● One year of data per sheet: 2004 through 

spring of 2022
● Did not clean or manipulate
● Contains information about individual 

birds humanely captured, banded, and 
released at local avian research station
○ General info (species, age, sex, etc.)
○ Morphometrics (wing length, tail 

length, skull size, etc.)
○ Capture info (net location, date, 

time, etc.) Image courtesy: Kyra Harvey
https://www.usgs.gov/media/images/banding-american-woodcock



Relevant Data

Wing Chord Age Sex



Data Analyst Overview

Can quickly and easily 
perform analyses and 
transformations

Takes some underlying 
assumptions at face 
value, although others 
have been improved 
since 2024

Visualizations have 
been improved since 
2024, but may take 
several rounds of edits 
to be usable

The Good The Bad The Ugly



Data Analyst: The Good
Query: extract data 
into new file

May 2024



Data Analyst: The Good
Query: extract data 
into new file

The model is more 
polite than it used to 
be.

Feb 2025



Data Analyst: The Good
Query: run t-test comparing 
weights between sexes

May 2024



Data Analyst: The Good
Query: run t-test comparing 
weights between sexes

Provides the same basic info 
as in 2024, but takes a more 
"can-do" approach (less text-
heavy, with less explanatory 
commentary).

Feb 2025



Data Analyst: The Good Bad

May 2024

Feb 2025



Data Analyst: The Bad
Query: least 
frequently 
captured species

May 2024



Data Analyst: The Bad Good
Query: least 
frequently 
captured species

It's learning…

Feb 2025



Data Analyst: The Bad
Query: linear 
regression 
comparing age to 
wing chord



Data Analyst: The Bad
Query: linear 
regression 
comparing age to 
wing chord

Let’s refresh: Linear Regression

• Used to compare two numerical variables

• Wing chord à measured in millimeters, numerical

• Age à presented on a number-based scale, not numerical



Data Analyst: The Bad
Query: linear 
regression 
comparing age to 
wing chord

Why is age not numerical here?
HY:  2 SY: 5 TY: 7

ATY: 8

ASY: 6

AHY: 1Local: 4

year 1 year 2 year 3 year 4+



Data Analyst: The Bad
Query: linear 
regression 
comparing age to 
wing chord

May 2024



Data Analyst: The Bad
Query: linear 
regression 
comparing age to 
wing chord

It still takes multiple 
rounds before the 
model offers the 
possibility that age 
is categorical here.

Feb 2025



Data Analyst: The Bad
Query: linear 
regression 
comparing sex to 
wing chord

Also not an 
appropriate 
analysis, but the 
model runs the test 
anyway.

Feb 2025



Data Analyst: The Ugly
Query: histograms of wing chords by sex

May 2024



Data Analyst: The Ugly
Query: histograms of wing chords by sex

May 2024 Feb 2025



Data Analyst: The Ugly
Query: provide other figures showing 
comparison of sex to wing chord

May 2024



Data Analyst: The Ugly
Query: provide other figures showing 
comparison of sex to wing chord

May 2024 Feb 2025



Data Analyst: The Ugly
Query: provide other figures showing 
comparison of sex to wing chord

May 2024 Feb 2025



Data Analyst Decision-Making

Tended to require more prompting and 
direction from the user in order to make 
decisions about which analyses to run.

Has the capability to "reason" and conduct 
analyses with very minimal input from user 
↓
increased potential to introduce error and 
bias, particularly with large datasets and 
large questions with many possible 
variables

Then Now

See example:
https://chatgpt.com/share/67cfc3a5-e350-800f-8469-c99738b8ebea
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As with all generative AI 
tools, use with caution. 

Mistakes will be made; untrained students are unlikely to notice.



Thank you!
Questions?

boehmemv@miamioh.edu

Special thanks to:
Avian Research & Education Institute

Dr. David Russell
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