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 From January 9th through January 11th, 2015, I attended the Joint Mathematics 
Meetings in San Antonio, Texas. This conference is a joint effort of the American 
Mathematical Society and the Mathematical Association of America, two of the most 
well-known professional associations for mathematicians in the United States.  The 
conference itself is the largest of its kind in the nation, primarily due to its diversity of 
topics; ranging from pedagogical and accessible mathematics, the focus of the MAA, to 
scholarship and mathematical research, the focus of the AMS. The Joint Meetings 
consist of hundreds of professional development sessions, lectures, and workshops.  I 
primarily attended the conference to give a short talk about my research, but more 
importantly, to attend several professional development sessions- specifically, a mini-
course on introducing dynamical systems into a differential equations course.  
 
 My first day, I attended several presentations aimed at improving our upper level 
undergraduate courses for students. These ranged from “ideas for teaching calculus” to 
“inquiry and visual based learning for teaching linear algebra”.  As opposed to previous 
conferences, many of the sessions this year discussed various ways to implement popular 
technology, such as iPads, tablets, and even AppleTV into the mathematics classroom.  
One of the first sessions I attended was a presentation by Joy Becker from Wartburg 
College.  She discussed math anxiety, an issue that students in every math course deal 
with-especially those in general education courses.  Becker investigated reading 
strategies and processes, guided by reading quizzes and reflections, and their effects on 
the students’ anxiety levels.  
 The next talk, by Jennifer Kosiak from the University of Wisconsin, discussed a 
bridge program designed to enhance the math skills of incoming freshman that have 
placed into developmental math courses in college.  In this program, students 
participate in a 6-week online program prior to coming to campus for a one-week 
workshop.  After the program, students retake the mathematics placement exam.  The 
session examined the results from the project, including pre- and post-placement data, 
grades in subsequent college math courses, and retention data.  
  I attended an MAA Session on Innovative and Effective Ways to Teach Linear 
Algebra. In this three-hour session, a number of presentations highlighted specific areas 
of linear algebra that prove to be problematic to students.  Several talks discussed the 



use of computer programs to aid visualization in two and three dimensions, such as 
Mathematica, GeoGebra, and MATLAB.  Paul Bouthellier of University of Pittsburgh 
explained how the HTML5 canvas can be added to a webpage to perform the same 
features as Flash.  He showed how instructors can design tutorials used to animate 
objects on webpages.  Since this requires no additional software or plug-ins, students can 
view these pages on tablets, mobile phones, and computers –adding no extra cost to 
view or create them.  This demonstrates main concepts of linear algebra, such as 
translations, rotations, compositions, and inverses of matrix transformations.  These are 
practical applications and give students a hands-on experience.  Chad Awtrey of 
University spoke on “Introducing Galois Theory in an Introductory Linear Algebra 
Course.” He described a computational and inquiry-based activity he used to introduce 
linear algebra students to the symmetries of roots of polynomials with rational 
coefficients.  He went on to examine motivating examples, detailed aspects of the root 
activity, and possibilities for students to explore linear algebra through Mathematica. 
 
 I attended many research presentation sessions.  These sessions range from 
exploratory mathematics and new ways to look at old problems, to newly discovered 
mathematics that are specific to certain fields.  These sessions are especially useful to 
college educators, as they often spark research initiatives  or information that can be 
highlighted in courses. The first research session, by Hieu Nguyen of Rowan University, 
discussed Helberg codes, a generalization of the Levenshtein code- a well-known code 
among number theorists.  An algorithm to decode the Helberg was discussed, as well as 
the merge of two Helberg codebooks to obtain a higher code rate (proportion of the data 
stream that is useful – thus eliminating extra characters or useless add-ons). Code 
signaling, in the field of information theory, is one of the several applications we a 
discrete mathematics course, as it gives students a very real picture of the applications 
of discrete mathematics.  
 The next session, by Viktor Blasjo of Utrecht University, discussed 
transcendental curves, a common area of study in our calculus courses, but an area of 
conflict in the 17th century.  Blasjo examined famous mathematician Leibniz (a founder 
of calculus), along with his view of the exponential function and a recipe for how to 
compute logarithms using nothing but a necklace.   
 Lastly, Elizabeth L. Fitzgibbon of Salve Regina University gave an informative 
talk on rational maps.  We looked at many small copies of the well-known Mandelbrot 
Set (a very common sight in dynamical systems, complex analysis, and chaos theory) 
within a parameter space of a family of very specific rational maps.   Methods were 
discussed about constructing Julia Sets corresponding to the rational maps. 
 



 
 I attended a mini-course, instructed by Boston University Mathematics Professor 
Paul Blanchard, entitled A Dynamical Systems Approach to the Differential Equations 
Course.  Dr. Blanchard is a leading mathematician in the fields of dynamical systems, as 
well as the author of a commonly used Differential Equations textbook.  This course 
gave an overview of the Boston University Differential Equations Project, a project 
funded by the National Science Foundation, aimed at improving student understanding 
of differential equations as a whole.  The BU Project ultimately involves a redesign of 
the “standard” differential equations course; it is an attempt at changing the 
architecture of the course in order to give a broader picture of the subject as a whole.   
 Dr. Blanchard’s mini-course offers a much-needed solution to what is a growing 
problem in many differential equations courses: a lack of understanding the fundamental 
mathematics behind the course. After my second time teaching differential equations, I 
began to see why the course was difficult for second year STEM students and why most 
students could never fully grasp the concepts we covered.  Many students develop a 
proficiency in the art of solving equations and using calculations.  However, when asked 
about the conceptual mathematics behind those calculations, we find some of the most 
successful students still have a minimal understanding of what is actually going on.  Of 
course, some other questions naturally come about when revising a course’s objectives: 
Are the students able to apply these concepts to courses/jobs outside of the class?  Are 
the students able to recognize a problem that involves a differential equation rather 
than just being able to solve it?  As educators, we hope the answer is “yes,” but 
unfortunately that is not always the case.  
 We began by discussing the goals and objectives of a differential equations 
course.  These can be explained quite simply: to have a balance of analytic, numerical, 
and graphical techniques that stress the importance of both qualitative and quantitative 
theory throughout the course.  Most courses have the quantitative part covered (usually 
through a textbook or course notes).  Qualitative goals can be reached by focusing on 
technology and modeling.  By using programs like Mathematica, Maple, Derive, and 
MATLAB, students have the opportunity to interpret their results and quickly verify 
any calculations made by hand.   They can graphically and analytically explore 
illustrations that usually only appear in textbooks. This gives the student a chance to 
put emphasis on the mathematics behind the theory, not just calculations. Open-ended 
investigations and projects allow students to actively participate in their education 
through graphs, phase plots, bifurcation plots, and time series charts.  We discussed 
projects, programs, and laboratory assignments, along with their placement in the 
course, that would be appropriate for a one-semester course in undergraduate 
differential equations.  Not only did Dr. Blanchard suggest “what to do” in a differential 



equations course focused on dynamical systems, but “how to do it” – which is typically 
the hardest part.  Using technology in the mathematics classroom is not a new idea, but 
to engage students with interactive technology while observing and learning dynamical 
systems theory is.   
 Although the BU Project is a structural redesign of the typical differential 
equations course, there are many different pieces that can be handpicked and applied to 
any math department’s differential equations course, still giving students the ability to 
graphically and visually understand differential equations and dynamical systems.  
  
 Overall, this conference was a great professional development experience.  It 
provided me with interesting ways of thinking about and explaining difficult concepts, 
as well as ideas for providing visual aids in order to clearly express theories that are 
otherwise too complicated to picture.  I also have a vast insight into what other colleges 
around the country are doing to improve their students’ mathematics experience.  I plan 
to apply many of these aspects to my own courses.    
	  


