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More Bayes in STEM!
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Bayes, because we should
• Bayesian methods provide a natural way to understand uncertainty  

Bayes is natural: People use probability in loose, informal ways every 
day and in a sense, every student is a subjective Bayesian  

(Witmer 2017)

4



Bayes, because we should
• Bayesian methods provide a natural way to understand uncertainty  

The philosophical contrasts between Bayesian approaches and 
classical statistical methods are profound and enhance learning  

(Hoegh 2020)

5



Bayes, because we should
• Bayesian methods have become common in many scientific fields  

In 1985, only about 10% of JASA articles involved Bayesian statistics. 
Between 2022 and 2023, about 50%!  

(Witmer @ JSM 2023)
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Bayes, because we should
• Bayesian methods have become common in many scientific fields  

[A] review of clinical trials at one cancer center found that one-third of 
phase I or II drug trials used Bayesian designs and analyses (Biswas 
et al. 2009). 

(Witmer 2017)
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Bayes, because we should
• Bayesian methods have become common in many scientific fields  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(…) there are now highly cited Bayesian textbooks for “Social and 
Behavior Sciences” (Jackman 2009; Gill 2014), “Ecology” (McCarthy 
2007; Hobbs and Hooten 2015), and “Econometrics” (Koop 2003), 
amongst others  

(Hoegh 2020)



Bayes, because we can
• Bayesian models are no longer difficult to implement
library(brms)

fit <- brm(formula = y ~ x1 + x2, 
 prior = prior(student_t(1, 0, 1), coef = x1)  
 data = dataset)
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Bayes, because we can
• Bayesian models are no longer difficult to implement
library(brms)

fit <- brm(formula = y ~ x1 + x2, 
 prior = prior(student_t(1, 0, 1), coef = x1)  
 data = dataset)

• Easy-to-use textbooks make Bayes accessible to undergraduates 

J. Kruschke (2014) J. Albert and J. Hu (2020) A. Johnson, M. Ott and 
M. Dogucu (2022)
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Some articles on the topic
• Witmer, Jeff. "Bayes and MCMC for Undergraduates." The American Statistician (2017)


• Witmer, Jeff. "To Bayes or Not to Bayes – Is There Any Question?” Talk at Joint Statistical 
Meetings, 2023


• Hoegh, Andrew. "Why Bayesian ideas should be introduced in the statistics curricula and 
how to do so." Journal of Statistics Education (2020)


• Cobb, George. "Mere renovation is too little too late: We need to rethink our undergraduate 
curriculum from the ground up." The American Statistician (2015)


• Hu, Jingchen, and Mine Dogucu. "Content and computing outline of two undergraduate 
Bayesian courses: Tools, examples, and recommendations." Stat (2022)



The state of Bayesian 
education

From a study by Mine Dogucu and Jingchen Hu on The American Statistician (2022) 
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Sample

- All research universities with a ranking of 100 or higher* (i.e., better 
ranking); 


- All liberal arts colleges with a ranking of 50 or higher* based on U.S. 
News rankings 

*based on U.S. News rankings 



How many Bayesian courses?

• 46 out of 152 high-ranking institutions offered a Bayesian course


• 6 out of 50 colleges and 40 out of 102 universities


• 51 Bayesian courses were identified (5 universities offered 2 Bayesian 
courses)



Majors 
including 
Bayesian
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Bayesian 
course 
pre-requisites
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Bayesian 
course 
stats and 
probability 
pre-requisites
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Bayes BATS in a Snapshot
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Funding

Bayes BATS program is supported by National 
Science Foundation IUSE: EHR program with award 
numbers 2215879, 2215920, and 2215709. 
 
Grant proposal is available at osf.io/34xk7
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http://osf.io/34xk7


23

Bayes BATS



23

Bayes BATS
Broader 
Impact

Accessible 
Bayesian Education 

in STEM

Rigorous 
conclusions from 

data in  
scientific practice



23

Bayes BATS
Broader 
Impact

Accessible 
Bayesian Education 

in STEM

Rigorous 
conclusions from 

data in  
scientific practice

Goals
Exposure of 

undergraduate students 
to Bayesian Methods

STEM teacher-scholars’ 
proficiency in Bayesian 
methods and pedagogy

Community of 
Bayesian STEM 

educators
Open-access Bayesian 

teaching materials with 
real scientific applications



23

Bayes BATS
Broader 
Impact

Accessible 
Bayesian Education 

in STEM

Rigorous 
conclusions from 

data in  
scientific practice

Goals
Exposure of 

undergraduate students 
to Bayesian Methods

STEM teacher-scholars’ 
proficiency in Bayesian 
methods and pedagogy

Community of 
Bayesian STEM 

educators
Open-access Bayesian 

teaching materials with 
real scientific applications

Tier 1: Bootcamp for 
STEM instructors

Tier 2: Developing 
Teaching Materials

Tier 3: Dissemination

Inputs



Three program tiers
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Topics
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Models
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Example daily schedule

Schedule of 
Day 4
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Participants’s job and experience
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Disciplines represented
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Motivating factors
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Attitudes towards teaching Bayes

PRE - BOOTCAMP

Evaluation report by Postsecondary Education Research & Implementation Institute 
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https://educationresearch.uci.edu/


Attitudes towards teaching Bayes

PRE - BOOTCAMP POST - BOOTCAMP

Evaluation report by Postsecondary Education Research & Implementation Institute 
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Four teams

35



2023

FALL
TIER 2

Developing 
Teaching Materials

2023

SUMMER
TIER 1

Bootcamp

2024

SPRING +
TIER 3

Dissemination

36



2023

FALL
TIER 2

Developing 
Teaching Materials

2023

SUMMER
TIER 1

Bootcamp

2024

SPRING +
TIER 3

Dissemination

36



Dissemination Venues

Virginia Association of Mathematics 
Teacher Educators (VA-AMTE)

Conference on Policy Process 
Research

Midwest Political Science 
Association Conference

Joint Statistical Meetings

Conference on Teaching and 
Research in Economic Education 

(CTREE) 

International Society for Bayesian 
Analysis World Meeting
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THANK YOU

Slides:  
bit.ly/bats-jsm-24


Email:  
fzricci@uci.edu


Bayes BATS website:  
stat.uci.edu/bayes-bats

Mine, Patricia, Amy and Federica at ISBA 2024
38
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