
EDCI 788T: Researching Mathematics as Math Educators:  
Becoming Mathematical Inquirers and Storytellers 

 
Course Instructors:  
Eden Badertscher        Juliana Belding 
2226B Benjamin      4301 Math 
301-405-9945       
edenmb@alumni.princeton.edu    jbelding@math.umd.edu 
Office hours: Thursday 12:30-1:30    Office hours: by appointment 
 
Time: Thursday 9:30am-11:45am, except on Studio Days 9am-12pm (see schedule) 
Location : Benjamin 2212B  
Course website: www.elms.umd.edu 
 
This course is appropriate for all math education PhD and MA students, as well as other 
doctoral students in education interested in exploring mathematical topics with peers in a 
collaborative Òmathematical researchÓ environment.  
 
Course Description:  
 
In the course of their professional work, mathematics educators need to use a variety of 
mathematical knowledge, whether they are teaching, designing curriculum, examining 
student learning or issues of teacher knowledge, working with pre-service or in-service 
teachers, or consulting on educational policies.  
 
As opposed to a traditional mathematics course, which seeks to impart knowledge of a 
particular topic, this course seeks to help participants develop a set of strategies to 
explore and communicate mathematics of professional and personal interest to them 
throughout their lives.  The focus of the course is in-depth mathematical investigation of 
topics related to the K-12 curriculum which provide gateways to more advanced 
mathematical topics, giving a chance for participants to experience familiar mathematics 
in a new way. As in the words of Marcel Proust, ÒThe voyage of discovery is not in 
seeking new landscapes but in having new eyes.Ó  
 
The course has two principal components of investigation. The class as a whole will 
pursue multi-week explorations designed to stimulate problem-posing and solving, as 
well as highlight fundamental mathematical ideas related to geometry, number theory and 
the real number system.  
 
The second ÒinvestigativeÓ component of the course is a semester-long project, based on 
a mathematical question of interest to each participant. Participants will be expected to 
develop a question of interest to them, research their question throughout the semester, 
present their problem and partial findings to the class, and submit a final write-up of their 
exploration. Though each project is individual, participants will have the support of the 
instructors and other class members in defining and pursuing their problem. 



 
Throughout the course, there will be opportunities for reflecting on the nature of 
mathematical activity and exploration, from how new mathematics is created to how 
students develop personal relationships with the subject. Such opportunities will include 
limited readings, weekly journals and discussions, both in class and online.   
 
Required Text:  
Brown, S. I.,  & Walter, M. I. (2005). The art of problem posing. Mahwah, NJ: Lawrence 

Erlbaum. 
 
Suggested Resources:  
To facilitate your research, the following type of materials will be available. Readings for 
the course may be drawn from these materials and others.   

 
¥ Calinger - Classics of Mathematics 
¥ Courant and Robbins - What is Mathematics? 
¥ Cuoco Ð Connected Geometry 
¥ Cuoco, Goldenberg & Mark- Habits of Mind:An Organizing Principle of 

Mathematics Curricula 
¥ Davis & Hersh, The Mathematical Experience 
¥ Dunham - Journey Through Genius 
¥ Freudenthal - Didactical phenomenology of mathematical structures, and 

Mathematics as an Educational Task 
¥ Hadamard Ð The Psychology of Invention in the Mathematical Field 
¥ Klee and Wagon Ð Old and New Unsolved Problems 
¥ Lakatos - Proofs and Refutations 
¥ Lakoff and Nunez Ð Where Mathematics Comes From 
¥ Mazur -  Number 
¥ Paley- The Boy Who Would be a Helicopter 
¥ Polya - How to Solve It, Mathematics and Plausible Reasoning and Mathematical 

Discovery 
¥ Sinclair- The Roles of the Aesthetic in Mathematical Inquiry 
¥ Swetz - Five Fingers to Infinity 
¥ Thurston- On Proof and Progress in Mathematics 
¥ Usiskin et al – Mathematics for High School Teachers: An Advanced Perspective 

 
Course Requirements: 

1. Attendance in class 
2. Attendance at 5 studios, including 2 presentations on status of individual project 
3. Participation in class 
4. Weekly journals and Math autobiography 
5. Participation in online discussions 
6. Participation in editorial board 
7. Production of 1 crystallization during semester  
8. Semester Project (Draft and Final versions) 



 
Course Project:  
 
Each participant is responsible for identifying a mathematical question/topic of individual 
interest. This may arise from your own mathematical learning experiences or from a 
question raised by one of your students which you would like to explore further. You will 
spend the semester investigating your chosen problem both outside of class and during 
Studio, with the support and feedback of the instructors and other participants. 
 
On the five scheduled Studio Days, class will run from 9am-12pm. The extra hour of 
studio work time is an opportunity to make continued progress on your project and 
receive feedback and ideas from others in the class.  
 
Studio 1 (2/7) will be devoted to developing and fine-tuning your topic of investigation. 
In Studio 2 (2/14), you will have the chance to informally present your problem and any 
initial thoughts and investigations to the class. This is a chance to communicate about 
what you are doing and solicit feedback and ideas from other participants. You will be 
expected to finalize your problem by the end of Studio 2. 
 
Studio 3 and 4 (3/14, 4/3) will be devoted to formal presentations by each participant on 
the status of their investigation. This is a chance to discuss both productive and less 
productive approaches, to solicit additional ideas for continued investigation, as well as 
respond to other participantsÕ questions. 
 
Following this second presentation, a draft write-up of your project is due to the 
instructors and your editorial board on Tuesday, April 8th. (This may be submitted 
electronically.) Editorial board feedback will be due by Friday, April 18 th.  
Studio 5 (4/24) will be a chance for you to discuss the feedback with the editorial board 
and continue work on your project. The final project write-up (hard copy) is due to the 
instructors on Tuesday, May 13th, 2008.  
 
Studio Schedule:  
 
On these days, class runs 9am-12pm and journaling will be done outside of class time. 
 
February 7th: Development/Fine-tuning of project questions  
February 14th: Finalization of project question, opportunity to present it to class  
March 13th: First round of project presentations for feedback, ideas, questions 
April 3rd:  Second round of project presentations for feedback, ideas, questions 
April 24th: Discuss draft feedback with editorial board and continue work 
 
March 27th will be an OPEN studio day 9-12 am. Attendance is not required. Please, 
however, let us know if you do not plan to attend by 5pm on March 26th. 
 
 
 



 
Editorial Boards:  
 
The participants will be divided into editorial boards in order to act as peer reviewers of 
the individual course projects. Each board will read the projects submitted to them, 
confer with each other and submit a single document to each author with feedback on the 
project. The purpose of the feedback is  

1. To suggest ways to improve the write-up of the course project (for example, 
mathematical notation, language, diagrams), 

2. To highlight any areas that need clarification, 
3. To raise questions of interest, 
4. To suggest possible productive avenues of continued work.  
 

Clearly communicating your mathematical thinking and work can be challenging and 
requires practice and fine-tuning. The purpose of these boards is to assist each other as 
we work to achieve this. This is not an assessment of the quality of the mathematical 
work or thinking. 
 
Crystallization:  
 
Each participant is responsible for producing a ÒcrystallizationÓ once during the semester.  
A crystallization is an attempt to communicate and summarize more formally the work 
that was done during an in-class investigation as well as what you learned in continuing 
to think about the mathematics outside class. In choosing a topic, you should consider 
some aspect of class work which you found particularly relevant or thought-provoking 
and which you felt you made substantial progress towards better understanding.  
 
Please submit your crystallizations by Monday night, so we may incorporate them into 
that weekÕs investigation, if appropriate. 
 
Weekly Journals:  
 
Each week, all participants are expected to reflect in a journal on their experiences in 
class. Some days, you may have a burning mathematical question or you may have 
learned something that you want to reflect on. Other days, you may want to write about 
an interaction that occurred in class or how you felt while the investigation took place. 
These are meant to be personal reflections about something relevant and important from 
class, and will be read only by the instructors. The journal offers a chance for the 
instructors to make sense of what people are learning and thinking about mathematically, 
and equally importantly, how the course is experienced from a more holistic perspective.  
 
On non-studio days, journaling will take place in the 15 minutes following class. On 
studio-days, you should submit your journal as an attachment via ÒmessageÓ under 
Communication Tools on the course website. Send only to the instructors so that your 
journals remain private. 



Online Discussions: 
 
From time to time, an issue related to the practice of mathematics (but not necessarily to 
the particular investigation) may arise in class and warrant further discussion.  For this, 
we will host online discussions in which participants can raise questions or thoughts 
about the learning, doing or teaching of mathematics. These public discussions are an 
opportunity to think together about what doing mathematics does/could/should mean and 
what it means in the context of our class. The instructors may post prompts, but every 
participant is encouraged to raise their own questions. Posting and responding to 
prompts/issues/questions is both a right and a responsibility. You should visit and 
contribute to any online discussion regularly. Postings do not need to be lengthy, but they 
should not be superficial in nature. 
 
You can find the online discussion under Communication Tools on the course website. If 
a prompt is posted by instructors, please respond. However, feel free to also start a new 
thread of your own if there is something you want to discuss. Please check for postings 
on Friday and Monday evenings. 
 
Math Autobiography : 
 
At the beginning of the semester, you will write a mathematical autobiography. This will 
help the instructors get to know you better, and also serve as an artifact to reflect on 
throughout your experiences in the course. The autobiography should describe a few key 
positive and negative experiences youÕve had as a learner and teacher of mathematics. 
You should also include a brief record of previous courses youÕve taken, highlighting any 
that were particularly meaningful, exciting, frustrating or unenjoyable. This will be due at 
the second class on February 7, 2008. 
 
Establishment and Maintenance of Norms:  
 
As we do mathematics together during the semester, we may find that some ways of 
collaborative work are more productive than others. In particular, we want to encourage, 
not discourage, participation and open discussion. Toward this end, we will collectively 
establish norms that will help each participant become safely, actively involved in doing 
mathematics. You are free to suggest the establishment of norms, as well as discuss 
publicly, with the instructors, or in journals, any implicit norms that develop and seem 
counter-productive. Because of the intensive and interactive nature of the work, this 
course will require ongoing negotiation between all participants throughout the course. 
We expect all participants to keep communication open and adhere to any norms that are 
established. 
 



Grading Policy: 
 
The purpose of this class is to foster an open environment for mathematical exploration, 
risk-taking and discourse, as well as to further develop the tools we have to engage in 
these pursuits. Consequently, progress is not measured by some objective ÒlevelÓ of 
mathematics we attain. Grading is therefore based on: 
 

1. Active participation in all forms of discourse (in class, journals, and online 
discussions) 

2. Thoughtful completion of assigned activities (math autobiography, crystallization, 
editorial board, project) 

 
Open lines of communication are essential to achieve the goals of the course. It is both 
your right and responsibility to let the instructors know if there is something in the 
nature of the class that you feel is interfering with your ability to participate fully (in 
person or in your journal). Similarly, if we see disengagement or counter-productive 
norms, we will look to discuss this and work with you to improve the situation. 
 
Honor Code: 
 
Unless you are specifically advised to the contrary, the Honor Pledge should be 
handwritten and signed on the front cover of all papers, projects, or other academic 
assignments submitted for evaluation in this course.  Students who fail to write and sign 
the Pledge will be asked to confer with the instructors.  The Pledge reads: 
 

I pledge on my honor that I have not given or received any 
unauthorized assistance on this assignment/examination.   

 
(The pledge was adopted by the University Senate on April 9, 2001, and approved by the 
President on May 10, 2001. Full implementation is effective throughout the University on 
the first day of the Spring 2002 semester.) 
 
Plagiarism, intentional or not, is a common form of academic dishonesty.  If you have 
any questions about the definition or seriousness of this, please read           
http://www.jpo.umd.edu/SHC/students.html 
  
If you have questions about how to cite material or prepare a reference list, consult: 

American Psychological Association. (2001). Publication Manual of the American 
Psychological Association (Fifth Edition). Washington, DC: The Author. 

 
Extra credit work will NOT be accepted. Only in very exceptional cases is it possible to 
change a grade by repeating or correcting an assignment. Unexcused late assignments 
will not be graded. 
 



Tentative Calendar for EDCI 788T: Spring 2008 
 

Date: In-Class Activities: Due by Start of Class: 
January 31 Wrestling with Rationals Day 1 

1st norm discussion (flags/resources) 
Read Paley: ÒStorytellers and PlayersÓ  
1st Journal (in class) 

N/A 

February 7 Wrestling with Rationals Day 2 
Studio 1 
Do 2nd Journal at home by Friday 

Mathematics Autobiography 
Read Chapters 1-3 in Brown & Walter 
Online Discussion Prompt #1 
Come w/ possible project questions 

February 14 Wrestling with Rationals Day 3 
Studio 2 
Do 3rd Journal at home by Friday 

Chapter 4 Brown & Walter 
Come w/ narrowed-down project focus 
Online Discussion 

February 21 Wrestling with Rationals Day 4 
4th Journal (in class) 

Chapters 5-6 Brown & Walter 
Online Discussion 

February 28 Wrestling with Geometry Day 1 
5th Journal (in class) 

Online Discussion 

March 6 Wrestling with Geometry Day 2 
6th Journal (in class) 

Online Discussion 
Read Cuoco et al: ÒHabits of MindÓ 

March 13 Wrestling with Geometry Day 3 
Studio 3 
7th Journal at home by Friday (reflect on 
ÒHabitsÓ, ÒaestheticsÓ and Math 
Autobiography)  

Project presentations from 1/2 of class, 
(TBD) 
Read Sinclair: ÒRole of AestheticÓ  

March 20 No Class- Spring Break  
March 27 No Class- OPEN STUDIO 9am-12pm  
April 3 Wrestling with Geometry Day 4 

Studio 4 
8th Journal at home by Friday 

Project presentations from 1/2 of class, 
(TBD) 
Online Discussion 

April 8 N/A Rough Draft Due to Editorial Board 
April 10 Wrestling with Infinity Day 1 

Read ÒZenoÕs ParadoxÓ 
9th Journal (in class) 

Come prepared w/ any questions related 
to the real numbers  
Online Discussion 

April 17 Wrestling with Infinity Day 2 
10th Journal (in class) 
 

Editorial Board must meet prior to this 
class to discuss projects 
Read ÒHotel InfinityÓ 
Online Discussion 

April 18 N/A Editorial Board Feedback Due 
April 24 Wrestling with Infinity Day 3 

Studio 5 
11th Journal at home by Friday 

Online Discussion 

May 1 Wrestling with Infinity Day 4 
12th Journal (in class) 

Online Discussion 
Read Conway and Guy: ÒInfinite and 
Infinitesimal NumbersÓ 

May 8 Wrestling with Infinity Day 5 
13th Journal (in class) 

Online Discussion 

May 13 N/A Final Project Due to Instructors 



 


