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Passion-Driven Statistics is a course-based undergraduate research experience (CURE) that has been
used in statistics courses, research methods courses, mathematics, and data science courses across a
wide variety of disciplines. Funded by the National Science Foundation, Passion-Driven Statistics
empowers students to take the lead in the decision-making and execution of data-driven inquiry and the
production of new knowledge (Dierker et al., 2012). Students learn the programming required to
construct, manage, analyze, and interpret data. Liberal arts colleges, large state universities, regional
universities, medical schools, community colleges, and high schools have all successfully implemented
the curriculum (Dierker et al., 2018, Rose & Dierker, 2019.

PREVIOUS RESEARCH

Published research has shown that students enrolled in Passion-Driven Statistics are more likely
to report increased confidence in working with data and increased interest in pursuing advanced
coursework (Dierker et al, 2018). This data-driven CURE was also shown to promote further training in
data and applied statistics. Using causal inference techniques to achieve matched comparisons across
three different statistics courses, students originally enrolled in Passion-Driven Statistics were
significantly more likely to take at least one additional undergraduate course focused on statistical
concepts, applied data analysis, and/or use of statistical software compared to students taking either an
activity-based psychology statistics course or a traditional lecture-based math statistics course (Nazzaro
et al., 2020). Further, Passion-Driven Statistics students took a larger number of additional courses
compared to students originally enrolled in either of the comparison courses.

Because of the focus on programming, we have also compared enrollment of the data-driven
CURE to traditional introductory programming experiences, revealing higher rates of female and under-
represented minority enrollment compared to both a general introductory programming course and an
introductory course representing a gate to the computer science major (Copper & Dierker, 2017).
Overall, when compared to both traditional introductory statistics and introductory programming
courses, the data-driven CURE has been shown to attract students from a much wider range of academic
backgrounds as measured by Math SAT scores (Cooper & Dierker, 2017; Dierker et al., 2015).

A MULTIDISCIPLINARY MODEL OF INQUIRY

The staggering amount of available data across industries, non-profit organizations, and
governmental agencies, coupled with the expectation that progress be based on data-driven decisions,
has created a need for data analysis and interpretation skills to become as ubiquitous as reading or
writing. Yet, available training provides few models that create the necessary dialogue across disciplines
(Cobhb, 2015; Horton & Hardin, 2015).

The Passion-Driven Statistics curriculum takes advantage of students' natural curiosity and
provides a common language for approaching questions across numerous disciplines. This is achieved
by asking students to develop their own research question from several large data sets representing
ecology, astronomy, public health, education, economics, medicine, etc. Our constantly evolving
archive includes accessible data sets selected for a) completeness and clarity of their documentation; b)
size (the larger the better); c) diversity of variables measured; and d) whether the data set adds to the
variety of represented disciplines. We have found this inclusive approach to be successful in allowing
students with diverse interests, skills, and educational goals to widely communicate across disciplines
on a variety of analytic issues and to make the connections that allow for an exploration of questions
within and between disciplines.
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DATA-DRIVEN REASONING THROUGH PROGRAMMING

Students headed for the modern data-driven workforce need to be able to think and perform
flexibly in the context of real-world data. Programming and the use of formal code or syntax represents
a central skill that greatly expands one’s capacity for not only managing and analyzing data, but for
engaging in quantitative reasoning and data driven inquiry at the highest levels (Horton & Hardin, 2015;
Nolan & Temple Lange, 2009). While in some cases students in higher education settings may be able
to enroll in a course that covers the practical aspects of using a single programming platform or software
package, what is missing is a translatable framework that provides students with flexible skills that they
can use to explore data and formulate and test their own empirical questions in diverse contexts and with
different tools.

To this end, Passion-Driven Statistics provides students with meaningful, real-world
experiences with programming through work with SAS, R, Python, Stata, SPSS and other analytic
platforms. From reading in data (file input/output), to managing variables (variable types, creation, and
modification), to selecting data subsets (indexing and control structures), performing descriptive and
inferential analyses (using functions with named arguments), and generating graphs (graphics output),
students actively use code to write and execute programs. In contrast to the contemporary pedagogical
approach of introducing a single program with “canned” exercises, our model uses project-based
programming opportunities across multiple platforms as a critical building block for quantitative
reasoning (Horton, 2015). Our carefully developed supporting materials (freely available through our
website and through Schoology, Coursera, and other learning management platforms) translate data
analysis steps across the major analytic tools used within the modern work force.

Pre and post course surveys administered across diverse secondary education settings showed
that among students entering the course without confidence in their coding skills, over half showed
increased confidence in writing code to analyze data. Further, the data-driven project-based model has
been found to attract higher rates of women (60.7% vs. 22.7%) and under-represented students (24.0%
vs. 14.0%) compared to enrollments in a traditional introductory programming course (Cooper &
Dierker, 2017). Rather than producing individuals who can think about data systems issues from a
software-specific or discipline-specific perspective, our project-based model supports students in
moving flexibly between data analysis platforms, starting with proficiency with one and continuing to
build new proficiencies as additional projects are completed.

REACHING DIVERSE EDUCATIONAL ENVIRONMENTS

With funding from the National Science Foundation, we have designed a curriculum based on
project-based learning theory and demonstrated the portability and effectiveness of this model in terms
of increased confidence, and improved attitudes and interest in data analysis within postsecondary
setting and among URM high school students.

A selection of colleges and universities representing diverse geographical and educational
settings who have successfully implemented the data-driven, project-based model are presented in
Figure 1.

We believe that this course can benefit other schools not only through dissemination of our
model and experiences, but also by making our resources widely available. We are happy to share our
course materials with others and encourage faculty to consider integrating project-based course content
into their curriculum (http://passiondrivenstatistics.com)



IASE 2023 Satellite Paper Dierker, Rose & Nazzaro

Passion

Driven 9@ e
Statistics " B RELERL X

wrne OBERLIN

THIEL

WESLEYAN o

>
H\l\lk\ll‘:/,,,

§
NORTHWEST o
NAZARENE OI—II‘()l\]F

UNIVERSITY

i

SAVANNAH
STATE UNIVERSITY

EEHE

&) WS LEW15 @ LEHMAN

COLLEGE

A MUSKINGUM i 2!
" > S . s

s U I:l\( [1)\!1\ [ s
pid n Diego RPN 7.5)
ASHESI LIM Ml?hl{l_(_oRDIA

UNIVERSITY.
(A

Figure 1: A Selection of U.S. Universities Implementing the Passion-Driven Statistics Curriculum.
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