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Introduction to Mathematics Education, Fall 2011 (15:254:540  Sec. 01) 

HYBRID COURSE (Index # 21118) 
On-Campus Meeting Dates:  9/10, 9/17, 9/24, 10/1, 10/15, 10/29, 11/5, 11/12, 11/19, 12/03, 

12/10 
WinLab Dates: 10/1, 11/5, 11/19 

Mondays, 4:50-7:30, GSE Room 30 
Graduate School of Education, 10 Seminary Place 

Professor Carolyn A. Maher  
 

CONTACT INFO 
Instructor Carolyn Maher carolyn.maher@gse.rutgers.edu (732) 932-8848 

 
Assistant 
Instructor 

Marjory Palius marjory.palius@gse.rutgers.edu (732) 932-7496 x 8159 

Course Web 
Support 

Robert Sigley robert.sigley@gse.rutgers.edu (732) 932-7496 x 8161 
 

  
OFFICE HOURS 

Mondays (on-campus dates only), 3:30-4:30 and by appointment 
 

OBJECTIVES 
This course is designed to introduce participants to the field of mathematics education through a 
variety of activities that blend in-person, on-campus sessions with interactions done 
asynchronously online through a course web site.  The on-campus activities will be to work in 
small groups on mathematical problem-solving tasks, with consideration of how K-12 students 
might engage with those tasks as they build solutions to problems. The online course work will 
include reading assignments that introduce participants to theoretical perspectives on learning 
and research in math education, with guidelines for engaging in reflection and discussion of 
those readings and considerations of their relevance to teaching practices. Other online course 
work will include studying video clips of children engaged in math problem solving and talking 
about their mathematical ideas; through reflection and online discussion the videos will be 
connected to the readings and hands-on problem solving.  Emphasis will be on the mathematics, 
children’s learning, and conditions of the learning environment. We will focus on the content 
strand of algebra and / combinatorics, from early years through high school, and consider 
implications drawn from research for instruction in light of NCTM Standards. 
 
This course also is designed as a site for examining how teachers can learn about students’ 
mathematical reasoning through studying videos that feature children doing thoughtful 
mathematics. Part of that process entails first engaging as a learner with cognitively challenging 
tasks by working with a partner or small group, and then attentively viewing videos of students 
who engage with those same tasks. You will complete assessments (pre and post) for measuring 
the impact of course activities in the focal mathematical strand on what you notice and how you 
describe what you observe in an example video and on beliefs about learning and teaching math. 
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You will be given a consent form about whether your assessments can be among those analyzed 
for ongoing research. Completing all assessments is not optional; it is a course requirement. 
 

COURSE REQUIREMENTS 
 
You are invited to be an active participant in the class through small group work in the classroom 
and though web-based discussions, projects, lectures and writing.  Successful completion of the 
course requires that you engage in all activities and submit all assignments.  You are required to: 
 
1.  Complete all pre- and post-assessments. 
 
2. Attend all on-campus sessions and lectures.   
 
3. Actively participate in online discussions as you engage with assignments (readings and 

videos) and respond to guiding questions as posted on the eCompanion course web site. You 
are required to make at least one original posting and respond to at least two group member 
postings per week. 

 
4.  Be knowledgeable of all the assigned readings and video clip viewings. 
 
5.   Complete a take home test that ties in the ideas discussed throughout the semester. 
 
6.   Complete an Individual Project about the learning of a particular mathematical concept using 

Video Mosaic (www.videomosaic.org) resources to tell the story.  The topic needs to be 
approved by the instructor; more detail will follow.  

 
7.   Complete a reflection paper about your work in this course to include online discussions 

about videos and readings, guest speakers and project work.  This will be the final 
assignment and due on December 17. You should reflect on your knowledge of the 
mathematics, research on how students learn, and implications for teaching with regard to 
NCTM and Common Core Standards. You may review your postings on the course web site 
and notes from problem solving and sharing of solutions as you develop your reflective 
assessment. 

 
WinLabs 

 Three of the classes this semester (10/1, 11/5, 11/19) will take place at Rutgers WinLabs. 
Attendance is expected at all meetings. Rutgers WinLabs is located at the Technology Centre 
of New Jersey. 671 Route 1 South. North Brunswick, NJ 08902-3390. If you have a laptop, it 
would be appreciated if you could bring it. For directions please see: 
http://www.winlab.rutgers.edu/docs/directions.html 
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COURSE OUTLINE AND ASSIGNMENTS 

9/10/2012 

ON-CAMPUS  

Class Activities: Introduction to the course; Engage in a pizza problem task: pizzas 
with halves, selecting from 4 toppings; pizzas, selecting from 4 toppings; pizzas, 
selecting from n-toppings. Share how solutions were found and examine 
representations used in problem solving; Consider whether justifications offered are 
convincing and why / why not; Review syllabus and discuss course requirements 

Assignments – pre-assessments, readings, and respond online to guiding 
questions: Complete pre-assessments using the eCompanion course web site. These 
assessments must be completed prior to the online class session on Sept. 17.  

After completing the assessments, the reading assignment is: 
(1) Erlwanger, S. H. (1973). Benny’s Conception of Rules and Answers in IPI 
Mathematics. The Journal of Children’s Mathematical Behavior 1(2), 7-26. 
(2) Videos: Shirts/Pants, Grades 2 & 3 

9/17/2012 

ON-CAMPUS 

Class activities: Work on the Towers problem  

Guest Speaker: Dr. Shlomo Vinner – TITLE TBA 

Assignments – readings, videos and respond online to guiding questions: 
(1) Maher, C. A. & Weber, K. (2010). Representation Systems and Constructing 
Conceptual Understanding. Special Issue of the Mediterranean Journal for Research 
in Mathematics Education 9(1), 91-106. 
(2) Combinatorics and Reasoning book (Maher, Powell & Uptegrove, Eds.): 
        - Chapter 1: The Longitudinal Study 
        - Chapter 2: Methodology 
        - Chapter 6: Making Pizzas: Reasoning by Cases and by Recursion 
(3) Videos: PUP Math Pizza; Building towers clips from grades 4 & 5; Meredith 
removes the top cube 
 

9/24/2012 

ON-CAMPUS 

Class Activities:  Discuss heuristics and problem solving for early tasks in counting 
strand, and ideas from assigned readings.  Introduce Projects.  

Assignments – readings, videos and respond online to guiding questions: 
(1) Maher, C. A. (2009).  Children’s reasoning:  Discovering the idea of 
mathematical proof.  In M. Blanton, D. Stylianou and E. Knuth (Eds.), Teaching and 
learning proof across the K-16 curriculum (pp. 120-132). New Jersey: Taylor Francis 
- Routledge. 
(2) Agnew, G., Mills, C. M., & Maher, C. A. (2010). VMCAnalytic: Developing a 
collaborative video analysis tool for education faculty and practicing educators. In 
R. H. Sprague, Jr. (Ed.), Proceedings of the 43rd Annual Hawaii International 
Conference on System Sciences (HICCS-43): Abstracts and CD-ROM of Full 
Papers. IEEE Computer Society, Conference Publishing Services: Los Alamitos, 
CA. 
(3) Videos: Stephanie interviews 
 

10/1/2012 

ON-CAMPUS 
– AT 

Class Activities: Introduce the Video Mosaic Collaborative, analytics, and the GENI 
network. Work on creating an analytic.  

Assignments – readings, videos and respond online to guiding questions: 
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WINLABS (1) Combinatorics and Reasoning book (Maher, Powell & Uptegrove, 
Eds.): 

        - Chapter 3: Representations as Tools for Building Arguments 
        - Chapter 4: Towers, Schemes, Strategies, and Arguments 
        - Chapter 5: Building an Inductive Argument 
(2) Davis, R. B. (1992). Understanding ‘understanding’. The Journal of Mathematical 
Behavior, 11, 225-241. 
(3) Finish your analytic 

10/8/2012 

ONLINE 
ASSIGNMENT 

Online Activities: Share your analytic with classmates; watch and comment on three 
other analytics.  

Assignments – readings, videos and respond online to guiding questions: 
(1) Reflect on creating/analyzing analytics (prompts will be posted).  
(2) Eberbach, C. & Crowley, K. (2009). “From Everyday to Scientific Observation: 
How Children Learn to Observe the Biologist’s World”. Review of Educational 
Research, Vol 79, No1, 39-68. 
(3) Stahl, G. (submitted). Translating Euclid: Liberating the cognitive potential of 
collaborative dynamic geometry. Journal of Mathematical Behavior. Available 
at: http://GerryStahl.net/pub/euclid.pdf. 
 

10/15/2012 

ON-CAMPUS 

Class Activities:  Discussion of analytics, Brandon 

Guest Speaker: Dr. Arthur B. Powell (Rutgers-Newark), Dr. Gerry Stahl (Drexel), 
Loretta Dicker (Rutgers). Title TBA.  

Assignments – readings, videos and respond online to guiding questions: 

(1) NEED READINGS 

(2) Maher, C. A. & Martino, A. (1998).  “Brandon’s Proof and Isomorphism”. 
In C. A. Maher, Can teachers help children make convincing arguments?  A 
glimpse into the process. Rio de Janeiro, Brazil: Universidade Santa Ursula. 

10/22/2012 

ONLINE 
ASSIGNMENT 

Online Activities: Select videos to use for your final project.    

Assignments – readings and respond online to guiding questions:  

Assigned readings: 
(1) Battey, D. (2012). “Good” Mathematics Teaching for Students of Color: Critical 
Relational Interactions in the Mathematics Classroom.  

(2) Bartell, Tonya G. (2011).  Caring, Race, Culture, and Power: A Research 
Synthesis Toward Supporting Mathematics Teachers in Caring With Awareness 

Recommended readings: 

(1) Battey, D., Neal, R. (2012). Understanding the Association between Mathematics 
Instruction and Relational Interactions in Urban Classrooms (Under review, do not 
cite).  

10/29/2012 

ON-CAMPUS 

 

Class Activities: Engage in exploration of binomial expansion; Ankur’s challenge. 

Guest speaker: Dr. Dan Battey, “Good” Mathematics Teaching for Students of 
Color: Critical Relational Interactions in the Mathematics Classroom 

Assignments – readings, videos and respond online to guiding questions: 
(1) Combinatorics and Reasoning book Chapter 8: Responding to Ankur’s Challenge: 
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Co-construction of Argument Leading to Proof 

(2) Yackel, E. & Hanna, G. (2003). Reasoning and proof. In J. Kilpatrick, G. W. 
Martin, and D. Schifter, (Eds.), A Research Companion to Principles and Standards 
for School Mathematics (pp. 227-236). Reston, VA: National Council of Teachers of 
Mathematics. House E. 

(3) Videos: PUP-Math Romina’s proof.  
11/5/2012 

ON-CAMPUS 
at WinLabs 

 

 

Class Activities: Prepare project in WinLabs 

Assignments – readings, videos and respond online to guiding questions: 
(1)  JRME Monograph CH 4 
(2)  Combinatorics and Reasoning book Chapter 7: Block Towers: From Concrete 

Objects to Conceptual Imagination. 
(3) Maher, C. A. & Speiser, R. (1997).  How far can you go with block towers?  

Stephanie's Intellectual Development. The Journal of Mathematical Behavior, 
16(2), 125-132. 
 

11/12/2012 

ON-CAMPUS 

Class Activities: Exploration of Pascal’s Triangle; Investigation of meaning behind 
symbolic notation – Why does the addition rule work?  Discussion of readings.  
Engage in the Taxicab Problem and share ideas that emerge from the task. 

 
Assignments – readings, videos and respond online to guiding questions: 
(1) Combinatorics and Reasoning book (Maher, Powell & Uptegrove, Eds.): 
        - Chapter 12: Representations and Standard Notation 
        - Chapter 13: So Let’s Prove It! 
 
(2) Videos: Night Session, Taxicab  
(3) Plan changes to project based on feedback.  
 

11/19/2012 

 ON-CAMPUS 
at WinLabs 

 

Class Activities: Work on project in WinLabs 

Assignments – readings, videos and respond online to guiding questions: 
(1) Read Common Core Standards and tie your video to the standards 

(2) JRME Monograph CH5 

(3) Finish project 

11/26/2012 

ONLINE 
ASSIGNMENT 

Online Activities:  Work on World Series problem.   

Assignments – readings and respond online to guiding questions:  

(1) Videos: Romina’s Story; KW Students Reflecting 

(2) Reading: Conditions for promoting reasoning in problem solving: Insights from a 
longitudinal study 

12/03/2012 

ON-CAMPUS 

Online Activities: Discuss World Series problem solution with groups. Problem of 
Points.  

Assignments:  

(1) Videos: World Series Problem 
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(2) Reading: Pascal and Fermat letters 

(3) Take home test due by December 17.  

12/10/2012 

ON-CAMPUS 

Class Activity: Short presentation of analytic from project.   

Assignments: Complete the online post-assessments by December 20. Reflection 
paper due by December 17.  

12/17/2012 

ONLINE 

Online activity: Finish assignments.  

 
Notes about reading assignments: 
Several readings come from two required texts, which are listed below.  The JRME Monograph 
#4 is available for purchase from NCTM (nctm.org) at the non-member price of $16.95 (NCTM 
members can purchase for discounted price).  The other assigned readings will be made available 
through the eCompanion site for this course. Combinatorics and Reasoning: can be downloaded 
from http://www.springerlink.com/content/978-94-007-0615-6#section=821507&page=1 when 
you are on campus. You also have the option to purchase a soft cover version from the website 
for $24.95 if you log in on campus.  
 
* Maher, C. A., Powell, A. B. & Uptegrove, E. (Eds.), (2010). Combinatorics and reasoning: 

Representing, justifying and building isomorphisms. Springer Publishers. 
The JRME Monograph #4 is: 

** Davis, R. B., Maher, C. A. & Noddings, N. (Eds.). (1990).  Constructivist views on the 
teaching and learning of mathematics: Journal for Research in Mathematics Education, 
Monograph No. 4.  Reston, VA: National Council of Teachers of Mathematics. 

 
 
 

How course grades will be determined: 
Attendance - students are required to attend all class/lab sessions and participate regularly 
during on-line sessions. If special circumstances (religious observance, school open house, 
illness) require absence, students are responsible to inform the instructor beforehand and to make 
up all work. It is suggested that each student identify a partner who can assist when one is unable 
to attend class. 
All Assessments-25% 
Take Home Exam – 15% 
Class/On line Participation – 30 % 
Analytic Project – 20 % 
Reflection/reaction papers 10% 
 
Policy on Academic Integrity 
You are responsible for knowledge of and will be held accountable to the Academic Integrity at 
Rutgers policy found at http://academicintegrity.rutgers.edu.  
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As a general guideline for engaging in online discussions, we offer a few words on 
“Netiquete.”  This is drawn from Palloff, R. M., & Pratt, K. (1999). Building learning 
communities in cyberspace. San Francisco: Jossey-Bass, p. 101.  
 

• Check the discussion frequently and respond appropriately and on the subject 

• Focus on one subject per message and use pertinent, informative, and not-too-long 
subject titles 

• Capitalize words only to highlight a point or for titles. Capitalizing otherwise is generally 
viewed as SHOUTING 

• Be professional and careful with your online interaction 
• Cite all quotes, references, and sources 
• When posting a long message, it is generally considered courteous to warn readers at the 

beginning of the message that is a lengthy post 
• It is inappropriate to forward someone else’s message(s) without their permission 
• Use humor carefully. The absence of face-to-face cues can cause humor to be 

misinterpreted as criticism or flaming (angry, antagonistic criticism). Feel free to use 
emoticons such as :-) or ;-) to let others know that you’re being humorous. 


