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My dad was one of the first 
teachers hired at Sartell 

High School when it opened 
its doors in 1969. 

I grew up in a family that valued education.

My mom taught at Bemidji 
High School and at St. 

Cloud Technical College. 

My Aunt Daisy taught at Bemidji High 
School. 



"I will never become 
a teacher." 

— Andy  
(c. 1st-grade–3rd year of undergraduate)



Much like my hair style, my thoughts about  
what I wanted to do changed...

c. 1995c. 1981 c. 1997 c. 2015c. 1974 c. 1991



I switched my major to Mathematics Education and after an additional year of 
student teaching graduated in 1998.

I took a job at ROCORI High School (Cold Spring, MN) teaching 
mathematics and statistics in 1998.  I taught there 4 years.

Fall 2002 I joined the fledgling Statistics Education program in QME as a 
graduate student (studying with Joan Garfield) and finished my PhD in spring 
2006. I took a job that fall as a Lecturer in EPsy, and have been here ever 
since.



My academic career has been focused on 
understanding and improving how students 
learn statistics.



One aspect of my work is curriculum 
development.

Research has found that teachers rely on textbooks 
as the major source for instructional decisions, 

including content, sequencing, and planning 
activities, and this seems especially true for 

mathematics and reading teachers.  

Beaton et al., 1996; Kuhs & Freeman, 1979; McCutcheon, 1981, 1982; Schmidt 
et al., 2001). 



EPsy 3264

In 2008, Joan Garfield, Bob delMas, Michelle 
Eveson, and I got an NSF grant (DUE-0814433) 
to develop an innovative, modern 
undergraduate statistics curriculum. We did 
this in collaboration with statisticians from Cal 
Poly, Cleveland State, Mount Holyoke, and 
UCLA. We also teamed with learning and 
cognition scientists (Dan Schwartz, Stanford), 
educational scientists (Tamara Moore, UMN) 
and learning technology gurus (Cliff Konold, 
UMASS Amherst; Bill Finzer, Key Technology).

Joan Garfield leads our CATALST team at the Joint Math 
Meetings in Boston.



• Embraced cooperative learning (shout out to David 
and Roger Johnson and Cary Roseth!). 
➡ Made students responsible for their own and 

other's learning; 
➡ Increased student accountability -- less reliance 

on the teacher 
• Unified the curriculum around ideas of modeling 

and simulation. 
➡ Everything that didn't fit this was adapted or 

eliminated (goodbye teaching about the mean); 
➡ Students were happier because there was a 

clearer trajectory of learning 
• Adopted a pedagogically-based software 
➡ Its visual capabilities helped students better 

understand the concepts; 
➡ Easier for them to learn on their own

This work changed our whole approach to teaching 
statistics at the undergraduate level.

Active learning classroom in Bruininks Hall.



This work produced several papers, posters, 
workshops, and talks.

Laura Ziegler presents at JSM.

NSF poster session at  
JMM in Boston



EPsy 8251 & 8252
• The success of 3264 also influenced the 

redesign of 8261 and 8262 into 8251 and 8252. 

• Unified the curriculum. 
➡ 8251 > General linear model (GLM) 
➡ 8252 > Extending the GLM  

• Adopted a more extensible (free) software 
➡ Jeff Long and I transitioned these courses 

from SPSS to R in 2009 
➡ This was a painful (😖), yet necessary 

process 
➡ We learned a lot during this process (e.g., 

we need to spend time teaching students the 
software) 

• We also used what we learned to design EPsy 
1261 and continue to learn as we consider re-
designing EPsy 5261



Three formative experiences shaped my 
views of curriculum access.

2005

2011
2002



Everything I have produced since is free 
and open-access.



We wrote about this for a 2013 special issue of TISE 
called "Future of the Textbook".

"I don’t think that the authors’ 
visions are financially realistic, 

pedagogically sound or 
statistically appropriate.  

Velleman, P. (2013). Comment: Let's All Write 
and Teach with e-Books!. Technology Innovations 

in Statistics Education, 7(3). http://dx.doi.org/
10.5070/T573020090



  Class Previous Current Students Savings

  EPsy 3264 Textbook: $60 
Software: $40

Textbook: $0 
Software: $15

~380/year 
(4,500 students) $387,600

  EPsy 8251/52 Textbook: $120 
Software: $40

Textbook: $0 
Software: $0

~45/year 
(500 students) $80,000

Course materials cost savings since Fall 
2010



Working with statistics teachers is a fun, 
and symbiotic part of my career.

Twin Cities Stat Chat Meetup

Statistics education students (also Michelle 
Everson and Bob delMas).

College in the Schools PD



College in the Schools (CIS)

CIS is a concurrent enrollment program in which existing 
University of Minnesota courses are taught in high schools 
by high school teachers.. 

https://ccaps.umn.edu/college-in-the-schools

https://ccaps.umn.edu/college-in-the-schools


• Teachers participate in 1 day of professional development each 
semester and 3 days over the summer. This PD is intended to 
grow their knowledge w.r.t.: 
➡ Course content 
➡ Pedagogy 
➡ Assessment 
➡ Trends in the discipline 



>2300 Students 
from 

18 schools



A lot of my scholarship is also related to in-
service teachers.



One recent topic of interest is the 
introduction of data science related topics 
into the statistics/mathematics curricula.



The DSC-WAV Project

DSC-WAV is a multi-institution, NSF-funded data science workforce 
development project that teams undergraduate students (primarily 
sophomores and juniors) with local governmental and not-for-profit 
organizations to work on real-world data science problems. 

https://dsc-wav.github.io/www

https://dsc-wav.github.io/www


Students created visualizations to assist 
planners and inform decisions about how to 

expand the bike share program to better 
serve under-resourced neighborhoods and 

communities.

Students built a dashboard, 
using publicly available data, to 
facilitate the retrieval of multi-

year neighborhood-level data on 
health characteristics.

Students created a map to share with potential 
donors to demonstrate the accumulation of risk 
factors (air quality, water pollution, etc.) in the 
physical environment of the community.

Students converted an archive of pdf grant 
applications to text, and created a database, of these 

files to make them searchable.

Students automated the import and analysis of image data from 
wildlife cameras to assess whether a particular image includes an 
animal or not.



• Undergraduate students (sophomores or juniors) apply to be a part of the program, 
put on teams of 2–5 students; paid for 10 hrs per week 
➡ Data science students: Taken at least one course in computer programming, at 

least one course in statistics, and at least one additional course in data science  
➡ Community engagment scholar: Prior experience and interest in community 

engagement, and serves as the primary student liaison with the organization 
sponsoring the project

• Faculty member who lined up the project acts as supervisor for the team; 
• Project promotes a team-based approach to data science; and 
• Includes many supports: 
➡ Structured set of onboarding activities (introduction to problem, community 

building, tutorials for team-based tooling); 
➡ Use of Slack, GitHub, Kanban boards, code review; 
➡ Adopted a modified Agile methodology with the goal of fostering an iterative 

approach to engage students in team-based data science 



• The work is organized into a series of short 
sprints to break up large tasks and help 
ensure continuous progress; 

• Tasks are broken down and the smaller 
parts are organized into a backlog to 
identify priorities for each sprint; 

• The team and faculty advisor meet often 
(i.e., stand-ups) to update each other on 
progress and identify roadblocks; 

• At the end of each sprint, results are 
presented and discussed with the stake- 
holder (i.e., sprint demo) in the context of 
the broader goals of the project with 
adjustments made in advance of the next 
sprint; and 

• Team engages in a sprint retrospective to 
identify process issues and ways that they 
might improve their work. 



Students report that the project has helped them: 

• Learn technical skills (e.g., R, Python, Git) at a greater 
depth than could be achieved in the courses offered at 
their institutions; 

• Develop the confidence and initiative needed to 
facilitate the work in the team-based environment; and 

• Improve their communication, collaboration, and 
project management.

Chelsey, Vimal, and I are evaluating the 
impact of these team-based data 

science experiences.

Findings have generally been positive.



• Working remotely affected students' abilities to meet regularly and organize the work, and 
how they collaborated.  

• Students took a divide-and-conquer approach to work, reminiscent of most student 
“collaborations” in the classroom (does not reflect how team-based work is done in the 
workplace) 

• There is an investment of faculty (especially at the beginning of the project) that seems 
necessary 
➡ Maintaining this system was helped by having faculty mentors who strongly emphasized 

the importance of frequent team meetings early in the project; 
➡ It took time to get students working effectively in the modified Agile framework, teams 

tend to take on more ownership and become more autonomous and effective as they get 
more experience  

• Students did "code review", but it was all over the place in terms of what was reviewed and 
how

Not all puppies, unicorns, and rainbows.



Regina is helping us to better 
define and consider how to 

implement code review.
Horton, N. J., Baumer, B. S., Zieffler, A., & Barr, V. (2021). The Data Science Corps Wrangle-Analyze-Visualize Program: 
Building Data Acumen for Undergraduate Students. Harvard Data Science Review. https://doi.org/
10.1162/99608f92.8233428d 

Legacy, C., Zieffler, A., Baumer, B. S., Barr, V., & Horton, N. J. (2021). Facilitating team-based data science: Lessons 
learned from the DSC-WAV project. ArXiv:2106.11209 [Stat]. http://arxiv.org/abs/2106.11209 (Recently accepted for 
publication in Foundations of Data Science) 

https://doi.org/10.1162/99608f92.8233428d
https://doi.org/10.1162/99608f92.8233428d
http://arxiv.org/abs/2106.11209
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• Catalysts for Change. [statistics education lab blog 2010–15] http://catalystsumn.blogspot.com/ 
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Open-Access Texts 

• Computational Toolkit for Educational Scientists. https://zief0002.github.io/toolkit/ 
• Matrix Algebra for Educational Scientists. https://zief0002.github.io/matrix-algebra/ 
• Statistical Modeling and Computation for Educational Scientists [EPsy 8251 textbook]. https://

zief0002.github.io/modeling/ 
• Statistical Thinking: A Simulation Approach to Modeling Uncertainty [EPsy 3264 textbook]. https://

github.com/zief0002/statistical-thinking
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https://zief0002.github.io/epsy-8251/
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https://zief0002.github.io/toolkit/
https://zief0002.github.io/matrix-algebra/
https://zief0002.github.io/modeling/
https://zief0002.github.io/modeling/
https://github.com/zief0002/statistical-thinking
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Thank You!
zief0002@umn.edu

https://www.datadreaming.org

https://www.datadreaming.org

