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01 - Just A Bunch of Good Geometry Labs 

Leader: Dan Butler, Mounds View High School, Arden Hills, MN 
 

By the time students get to precalculus, a great deal of their geometry know-how has gone the way of the 

slide rule. Let's bring some excitement back into geometry through great problems and great explorations, 

and rediscover how geometry really lies at the heart of all mathematics. In this course we will explore some 

interesting geometry problems that will excite both the students and the teacher. We will make use of 

GeoGebra, calculators, straw, plexiglass, soap bubbles, and, of course, our creativity. 

 

06 - Recreational Mathematics -  Inspiration, Engagement, and Enrichment 

Co-Leaders: Ron Lancaster, University of Toronto, Ontario, Canada 

           Ken Collins, Charlotte Latin School, Charlotte, NC 
 

Recreational mathematics involves patterns, games, mathematical magic tricks, origami and mathematical 

curiosities. In this course we will demonstrate a variety of ways to use recreational mathematics in the 

classroom; for example, as a class warm-up; a link to applications; an enrichment activity and a way to 

encourage collaborative learning and the development of mathematical imagination. Making mathematics 

engaging and interesting in this way will show students that mathematics is a pleasurable activity that can be 

enjoyed throughout their lives. 

 

09 - Beginning Math Teacher Workshop 

Leader: Nils Ahbel, Deerfield Academy, Deerfield, MA 
 

This course is designed for teachers in their first 5 years of teaching mathematics.  Nils will share his insights 

from 3 decades of teaching, writing curriculum, and speaking at conferences. Three areas will be explored. 

Classroom management – including engaging all students, giving and receiving feedback, effective projects, 

and assessments.  Major math themes – including transformations, recursion, and the role of statistics. The 

art of teaching – including differentiated learning styles (right brain/left brain and 

visual/auditory/kinesthetic). See http://www.ahbel.com/past-presentations/. 

 

10 - Math Modeling in Algebra and Precalculus 

Leader: Maria Hernandez, The North Carolina School of Science and Mathematics, Durham, 

NC/Deerfield Academy 
 

Mathematical modeling can help us engage our students as active problem-solvers and foster mathematical 

curiosity. We will explore ways to help our students navigate the modeling process through a variety of real-

world problems. The problems include exploring CO2 levels in the atmosphere, the path of a playground 

swing, ball bounce data and the satiation rates of the praying mantis. The math topics span from advanced 

algebra to precalculus. We will collect data using videos and calculator probes, and then build models using 

TI calculators, spreadsheets, Desmos, GeoGebra and LoggerPro. 

  

http://www.ahbel.com/past-presentations/


11 - Math Modeling in Calculus 

Leader: Maria Hernandez, The North Carolina School of Science and Mathematics, Durham, 

NC/Deerfield Academy 
 

Math Modeling can engage students as active learners in Calculus. We will explore problems that give 

students a chance to develop their own voice in the classroom. Some of these include physical geometric 

models or analyzing data collected from videos and sensors where students explore the motion of a cycloid 

or water flowing from a tank. We will also explore Calculus concepts that are tied to the distribution of 

income. Connecting our work to the components of the modeling cycle, we will discuss strategies that help 

students deepen their understanding and become better mathematical modelers. 

 

14 - Use Puzzles to Study Math – Use Math to Solve Puzzles 

Leader: Stuart Moskowitz, Humboldt State University, Arcata, CA 
 

Nothing’s more hands-on for getting kids & teachers to learn & love math!  From Tangrams, Pentominos & 

Sudoku, to disappearing rabbits, trick locks, & pencils threaded thru your buttonhole, puzzles enhance 

number sense & strengthen spatial & problem solving skills.  We'll use Algebra to explain how bunnies 

disappear. We'll use (and build) wood, wire, & string puzzles to study elementary concepts in geometry, 

topology, and graph theory.  We’ll explore how Lewis Carroll and Fibonacci explain the 64=65 Vanishing 

Area puzzle.  By week’s end, you will be puzzle solvers, builders & collectors. 

 

16 - An Intro to Visualization, GeoGebra with a Touch of Desmos 

Co-Leaders: Mike May, Saint Louis University, St. Louis, MO 

           Doug Kuhlmann, Phillips Academy, Andover, MA 
 

This course looks at two free tools for visualization and experimentation, GeoGebra and Desmos. We 

explore the comparative strengths of both programs. No experience with either application is assumed. With 

GeoGebra the emphasis will be on finding and using materials already available from online archives of over 

1,000,000 activities. Course participants will finish the week with a GeoGebraBook of activities for their 

classes. With Desmos the emphasis will be on learning to find and make on the fly demonstrations. 

 

18 - Exeter Math 1:  A student-centered problem-based approach to Algebra 1 

Leader: Stephanie Girard, Phillips Exeter Academy 
 

Use the Exeter Math 1 materials to explore problem solving through a discussion format to build content 

with students, rather than for them. Empower students to discover, develop and apply general principals and 

transferable techniques through accessible and contextual problems. Content spans Algebra 1 topics, to 

include linear relationships, absolute value, quadratics and some typical and atypical "word" problems. We 

will use technology (tablet graphing applications) to supplement learning in this dynamic classroom format. 

Come see what Exeter Math is all about, at this introductory level! 

 

19 - The Exeter Math Program - A Problems Oriented Approach 

Leader: Jeff Ibbotson, Phillips Exeter Academy 
 

The Exeter Math Curriculum consists of a number of problem collections that have been organized in such a 

way as to emphasize learning through discussion. We will dive into the problems for Math 2, Math 3, and 

some additional ones from Math 4 if time allows (all Exeter Math books are available on-line). We will work 

some of these problems in order to get a hands-on idea of how it all fits together, in particular, vector 

approaches to geometry, parametric equations, geometric dissections, three dimensional geometry, 

combinatorics and probability problems (including Markov Chains). 

 



20 - An Alternative to Precalculus 

Leader: Nils Ahbel, Deerfield Academy, Deerfield, MA 
 

What do you do with students who struggle in Algebra 2? Nils shares a free, full-year course that is an 

alternative to a traditional Precalculus course. The course includes Precalculus topics (linear, quadratic, 

exponential, log, & trig functions) in the context of intriguing, engaging applications. The course includes 

statistics with a chapter on the normal distribution. By the end of the workshop you will be able to teach the 

course in its entirety or choose parts to supplement an existing course. Participants must bring their own 

laptop. See https://deerfield.instructure.com/courses/1232. 

 

23 - Enhanced Calculus 

Leader: Julie Graves, North Carolina School of Science and Mathematics, Durham, NC 
 

Do you have the sense that your calculus course has become a head-down march through the AP Calculus 

syllabus? Do your students imitate techniques without understanding the power of calculus to model the 

world we live in? If so, please join us as we explore new applications to enhance your calculus course. We 

will explore modeling problems that involve probability (distribution functions for random variables), 

economics (marginal utility and elasticity of demand), and differential equations (modeling combat and 

chaotic logistic growth).   

 

24 - Mathematically Model Real-World Data with Social Implications – Opioids, Climate,  

Create Your Own 

Leader: Tom Reardon, Austintown Fitch High School and Youngstown State University,  

Youngstown, OH 
 

Analyze, model, and interpret actual data and create social awareness for important current issues. Use 

modeling equations to interpolate, extrapolate, calculate percent increase/decrease, interpret the data and its 

consequences, and more. Issues to investigate include Opioid Overdose Deaths, Data of Climate Change, 

Hot Car Temperature Deaths. Participants will create their own modeling activities using data that is of 

interest to them and will illustrate and share solutions by creating a detailed blog, website. Graphing 

calculators are provided but participants can use any graphing technology 

 

26 - Deepening Student Understanding of Functions, Statistics, and Trigonometry through Modeling 

Leader: Greta Mills, Oxbridge Academy 
 

Modeling is at the heart of good mathematics, and developing a modeling mindset can help engage even the 

most reluctant learner. This course will focus on using modeling to develop and give context to traditional 

topics in a nontraditional manner. Participants will learn how to introduce and scaffold the modeling process 

through exploration of trigonometric, exponential, logarithmic, and other functions from a modeling, 

problem-based perspective, using realistic scenarios to motivate the mathematics. We will model skydiving, 

bungee jumping, bouncing a ball, plucking a guitar string, and more! 

 

27 - Logic and Coding and Arduinos (Ohm My!): Putting the "E" in STEAM 

Leader: Greta Mills, Oxbridge Academy 
 

Want to put more STEAM in your math classes? Coding might be one of the most important skills we can 

teach our students, and Arduinos are a fun and inexpensive way to start! This course will focus on the use of 

Arduinos (programmable circuit boards) and simple code to introduce participants to coding and electronics. 

No prior background is needed; participants would need to bring a computer to download the open-source 

software used for programming the Arduino. We will code a musical keyboard, program traffic signals, 

program sensor-controlled motors, create simple electronic games, and more! 

https://deerfield.instructure.com/courses/1232


30 - Your Next Math Textbook - Authored by You! 

Leader: Anthony DiLaura, Zeeland Public Schools, Zeeland, MI 
 

Longing for more from your textbook? Writing your own curriculum already? Join the movement of teachers 

authoring the future of math textbooks and transforming the learning experience by creating personalized, 

media-rich, interactive iBooks for their classrooms. This course gets you using iBooks Author (free Mac 

software) to create your own multi-touch interactive math iBook (viewable on iPad and Mac). Attendees will 

learn about instructional design and creating interactivity as they design their own math iBook for their iPad 

or Mac classrooms. If possible, bring your own Mac laptop and iPad. 

 

31 - Desmos – The Sky’s the Limit 

Leader: Mary Bourassa, West Carleton Secondary School, Ottawa, Ontario, Canada 
 

This course will cover all the basics of graphing with Desmos, the free, beautiful graphing software, as well 

as more advanced topics such as lists and animation. You will discover fantastic, ready-to-go activities for 

your classroom which you will experience from both the student and teacher side. You will then have the 

opportunity to modify existing activities to better suit your students’ needs and to create your own activities 

to maximize your classroom time. Come discover why Desmos is awesome! (BYO laptop) 

 

34 - Problem-Solving and Harkness - Deepening Understanding and Discovering Mathematics 

Leader: Aviva Halani, Phillips Exeter Academy 
 

This course will provide participants the opportunity to both discuss pedagogy and be active problem-

solvers. We will discuss the pillars of Exeter’s math curriculum, exploring how to use problem-solving and a 

student-centered classroom to introduce new mathematical concepts without direct instruction. We will also 

delve into some rich problems designed to deepen understanding. Finally, if there is interest, participants will 

have the opportunity to develop a problem strand themselves and receive feedback. Most examples will be 

from the secondary level. 

 

35 - Attending to Diverse Student Identities in the Mathematics Classroom 

Leader: Stanley Lo, University of California San Diego 
 

This course will explore the diversity of student identities in our classrooms. We will examine the 

implications of student identities and their intersectionality: how students’ developing sense of self as a 

mathematics person may interact with their ethnicity, gender, and race to create opportunities and challenges 

for learning. Together, we will consider complex issues such as cultural capital, implicit associations, 

microaggressions, mindsets, privilege, and stereotype threat. We will also collaboratively develop concrete 

strategies on creating more inclusive learning environments. 

 

38 - Number Theory for Teachers 

Leader: Jeff Ibbotson, Phillips Exeter Academy 
 

Number theory is currently a hot topic in the news. Its uses in cryptography are well known and this topic 

can open the door for many students to explore some deep math involving simple curves. We will explore 

Pythagorean triples and their construction through simple circle geometry. We will also look at elliptic 

curves and solve for rational points on those curves. The instructor has written a problem-based approach to 

the subject and has taught such a course for high school students. We will use Desmos, Excel and the 

graphing calculator to assist in solving diophantine equations.  

 

  



43 - Python Programming for Mathematical Modeling 

Leader: Lauren Shareshian, Oregon Episcopal School 
 

Python is a wonderful teaching language for math courses because its syntax and plotting are easy to learn. 

In this course, you will learn the basics of Python and how to use it for modeling activities. These activities 

will include simulating the game of craps, modeling the spread of an infectious disease, exploring prime 

numbers, plotting regression models, and finding an optimal location to place a fire station in town. You will 

leave the workshop with a full course's worth of interactive self-paced modules and problem sets for learning 

Python yourself or for assigning to students.  

 

 

 

 


