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Abstract:
Part 1: Many physical systems can be represented by conservation laws with
source terms, or balance laws. First, we present efficient well-balanced discon-
tinuous Galerkin methods for one-dimensional systems of balance laws, which
preserve the general non-zero velocity equilibria of the forward problem. Sec-
ond, we examine the inverse problem in which the states of the balance law
are known and measured, but the variable in the source term is unknown. We
present an iterative method using an adjoint approach for recovering a time-
dependent topographical source term from balance laws.
Part 2: Neural networks have recently been used as surrogate models for map-
ping inputs of an engineering system to outputs of interest. Once trained, neu-
ral networks are computationally inexpensive and remove the need for repeated
evaluations of computationally expensive models. However, accurate training
often requires large amounts of simulation data that may not be available in the
case of computationally expensive systems. We explore the application of bi-
fidelity weighted transfer learning techniques using training data generated from
both high- and low-fidelity models. We illustrate the utility of the bi-fidelity
transfer learning method where we focus on accuracy improvement achieved
compared to standard training approaches.
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Abstract: The Common Core State Standards (National Governors Association Cen-
ter for Best Practice & Council of Chief State School Officers, 2010) initiated an em-
phasis on statistics and representations of real data sets across the middle and high
school standards. More recently, individual states have moved to include an even larger
focus on statistics and data science in their standards, including from the consumer per-
spective of statistical literacy (making sense of statistical messages in the real world).
This emphasis is particularly evident in California’s new push for the inclusion of data
science and big data (e.g., Gewertz, 2020). Making sense of real world statistical mes-
sages requires more than understanding the statistics, it also requires the adoption of a
critical lens (e.g., focus on power and equity). How statistics are wielded and presented
in the real world cannot be separated from the fact that social issues operate within
systems of marginalization, privilege, and power. As such it is important for teach-
ers and students to develop critical statistical literacy habits of mind (CSLHM). The
purpose of this talk is to share the inspiration behind my study of CSLHM, present
the theoretical framing of CSLHM, very briefly share some findings from my study
on preservice secondary mathematics teachers, and briefly describe where I plan to
go next with this strand of research. Ultimately, the goal of this body of work is to
better understand how people enact the CSLHM so the field can begin to research how
to support individuals to develop CSLHM. Perhaps more importantly, how preservice
mathematics teachers can be supported in developing CSLHM so they can support
their students to do the same.
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