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Introduction to Mathematics Education, Spring 2012 (15:254:540) 

HYBRID COURSE (Index # 73563) 
On-Campus Full Class Meeting Dates: 1/18, 2/01, 2/15, 2/29, 3/07, 3/21, 4/18, 4/25, 5/02, 5/09 

Wednesday, 4:30-7:10, GSE Room 211  
Graduate School of Education, 10 Seminary Place 

Alice Alston, Instructor  
 

CONTACT INFO 
Instructor Alice Alston alston@rci.rutgers.edu 

 
(609) 937-2556 
or leave message with 
Marjory Palius   
732-932-7496, #8159 

 
OFFICE HOURS 

Wednesdays (on-campus dates only), 3:30-4:30 or 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 an eCollege course web site.  The on-campus activities will 
include working in small groups on mathematical problem-solving tasks and considering how K-
12 students might engage mathematically as they build solutions to similar 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 considering their relevance to teaching practices.  
 
This course is designed to be a context for teachers to learn about students’ mathematical 
reasoning through studying videos that feature children doing thoughtful mathematics. That 
process entails that participants first engage as learners working with a partner or small group on 
some cognitively challenging task or series of tasks, and then carefully view videos of students 
who engage with those same tasks.  To this end, online course work will also include studying 
video clips of children working together to solve problems and talking about their mathematical 
ideas. These videos will be connected to readings and hands-on problem solving through online 
reflection and discussion, both online and during class sessions.  Emphasis will be on the 
mathematics, children’s learning, and conditions of the learning environments.  
 
Class problem-solving sessions, online videos and related readings will focus on the content 
strand of counting and combinatorics from early years through high school, with connections 
where appropriate to other mathematical domains, particularly probability and algebra.  
 
As a primary component of the course, you will complete an action research project involving 
the development of an on-line video-based presentation that you build from video clips in the 
Rutgers VMC repository or RBDIL archives using the VMC analytic tool.   Class participants 
are encouraged to work in pairs to identify a particular topic – select and clip the appropriate 

mailto:alston@rci.rutgers.edu�


COURSE SYLLABUS  Page 2 of 8 
15:254:540  Spring 2012 

Alston, A.S.   Intro-Spring 2012 

video segments using the analytic tool– and develop the accompanying descriptive narrative for 
their analytic.  
 
All course activities will be implemented within a context that includes consideration of 
implications drawn from research for instruction and in light of NCTM Standards. 
 
Chapters from the recently published book, Combinatorics and reasoning: Representing, 
justifying and building isomorphism’s, edited by C. Maher, A. Powell, & E. Uptegrove will be 
listed as resources when appropriate. Revisiting these may be helpful for those of you who were 
in the Topics course in the fall – and should be particularly important for others who are 
encountering these ideas for the first time. 
 
 

COURSE REQUIREMENTS 
 
You are invited to be an active participant in all of the on-campus activities and through web-
based discussions, projects, lectures and writing.  Successful completion of the course requires 
that you engage in all activities and submit all assignments.  Requirements include that you: 
 
1. Actively participate in all on-campus sessions.   
 
2. Actively participate in online discussions as you engage with assignments (mathematical 

tasks, readings and videos) and respond to guiding questions as posted on the eCompanion 
course website. You are expected to make at least one original posting and respond to at least 
two group member postings per week. 

 
3.  Be knowledgeable about and prepared to discuss all the assigned readings and video clips.   
 
4.   Complete an Individual/Group Action Research Project. You will work with a partner on an 

action research presentation using the VMC analytic tool to develop a descriptive video-
based narrative about students’ mathematical reasoning using video clips and accompanying 
materials from the VMC repository and/or RBDIL research archives that we will study and 
discuss during the term.  

 
 As a part of your analytic propject, you will be expected to prepare the transcript sections to 

accompany each small clip that you make from the clip transcripts provided on the 
repository.  We will share our analytics with the entire class in the final sessions.  

 
5.   Complete a short (1-2 pages) reflection paper about your work in this course.  This will be 

the final assignment and due on May 11. You should reflect on your knowledge of the 
mathematics, research on how students learn, and implications for teaching with regard to 
NCTM 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, which 
should be about one to two pages in length. 
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You will be evaluated on your work products for your individual / group research project, and 
reflection paper, as well as your participation in person and on line..  
  
 
Notes about reading and class video assignments: 
Assigned readings and video episodes with transcripts will be made available through the 
eCompanion site for this course. 
 
* Maher, C. A., Powell, A. B. & Uptegrove, E. (Eds.), (2010). Combinatorics and reasoning: 

Representing, justifying and building isomorphisms. Springer Publishers. 

Readings from the above-listed book are being made available, however, since the book is not 
yet available and posted chapters may still be in draft form, these readings should not be cited. 

 

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. 

The video clips for your project and the analytic tool will be available on the VMC website. 
 

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. 
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TENTATIVE COURSE OUTLINE AND ASSIGNMENTS 
(Task selection and reading assignments may be modified as we “construct” the course.) 

 
1/18/2012 

ON-CAMPUS 

Class Activities: Introduction to the course through an open-ended problem-
solving task.  Review syllabus and discuss course requirements, including the 
action research analytic project.  

Assignments – readings, videos and respond online to guiding questions: 
(1) Ma, Liping  (1999) Knowing and Teaching Elementary Mathematics. Ch. 
4, Exploring new knowledge: The relationship between perimeter and area.  
Lawrence Erlbaum Ass. Mahwah, NJ. 
 (2) 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. 
(3) Ball, D. L. & Bass, H. (2003). Making mathematics reasonable in school. 
In J. Kilpatrick, W. Martin & D. Schifter (Eds.) A Research Companion to 
Principles and Standards for School Mathematics.  NCTM. Reston, VA. 
 

1/25/2012 

ONLINE 
ASSIGNMENT 

Online Activities:  
Respond to the guiding questions to be posted online for engagement in 
threaded discussion about the assigned readings and videos.  Your first 
individual response to the questions is to be posted before Wednesday, 
January 25, and at least two responses to the comments of others in the class 
should be posted by Tuesday, Jan.31.  

Additional assigned readings and videotape for class discussion: 
(1) JRME Monograph #4**, Introduction and Chapters 1. Noddings. N. 

Constructivism in Mathematics Education. 
(2) Maher, C. A. & Martino, A. M. (1992).  Teachers building on students' 
thinking.  Arithmetic Teacher, 39(7), 32-37. 
(3) Videos:  Clips to be posted on course web site (Shirts/Pants, Kenilworth, 
Grades 2 & 3) 
 

2/01/2012 

ON-CAMPUS 

Class Activities:  Discussion about constructivism.   

Towers Tasks selecting from two colors – and/or Cuisenaire Rods Trains task 
.Engage in task for building towers 5/4/3/n-tall, selecting from 2 and then 3 
colors.  Discuss heuristics and problem solving for tasks in counting strand, 
and ideas from assigned readings.   

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) 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: 
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National Council of Teachers of Mathematics. House E. 1980.  

*(3) Maher, C., and Yankelewitz, D. (2011) Representations as tools for 
building arguments. In C. Maher, A. Powell, & E. Uptegrove (Eds). 
Combinatorics and reasoning: Representing, justifying and building 
isomorphisms. Chapter 3. 

*(4) Maher, C.A., Powell, A.B. & Uptegrove, E. (Eds) (2010). Towers: 
schemes, strategies, and arguments. In C. Maher, A. Powell, & E. 
Uptegrove (Eds) Combinatorics and reasoning: Representing, justifying 
and building isomorphisms. Chapter 4. 

 (6) Videos:  Building towers clips from grades 4; Interview with Meredith. 

 
2/08/2012 

ONLINE 
ASSIGNMENT 

Online Activities:  
Respond to the guiding questions to be posted online for engagement in 
threaded discussion about the towers and rods problem-solving tasks and 
related videos and readings. First individual response before Saturday, Feb. 
11, and at least two responses to other comments by Tuesday, February 14.  

Assigned readings for class discussion: 
(1) Ma, Liping  (1999) Knowing and Teaching Elementary Mathematics. Ch. 

5, Teachers’ subject matter knowledge: profound understanding of 
fundamental mathematics.  Lawrence Erlbaum Ass. Mahwah, NJ. 

(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. 1980.  

 
2/15/2012 

ON-CAMPUS 

Class Activities:  Recognizing Isomorphisms 

Tasks: Revisit Rods and Towers. Work on Pizza problems.  

Representation and Isomorphism  

Figuring out why the addition rule works for Pizzas and Towers 

2/22/2012 

 

0N-LINE 

Online Activities:  Respond to the guiding questions to be posted online. 
Consider video clips viewed thus far and what they indicate about students’ 
learning of mathematics and the conditions of the learning environment;  

Assigned Readings for discussion:  
(1) 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. 

*(2) Maher, C., Sran, M., and Yankelewitz, D. (2011). Making Pizzas: 
Reasoning by Cases and by Recursion. In C. Maher, A. Powell, & E. 
Uptegrove (Eds) Combinatorics and reasoning: Representing, justifying 
and building isomorphisms. Chapter 5.  
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 Video assignments:  PUP-Math Pizza clips , Brandon Interview. 
 

2/29/2012 

ON-CAMPUS 

Class Activities:  Learn about the VMC repository and the analytic tool. 

Guess My Towers activity.  

Assigned Readings for class discussion:  
** (1) JRME Monograph #4, Ch. 5: Davis & Maher. The nature of 

mathematics: What do we do when we do mathematics?  
*(2) Maher, C., Sran, M., and Yankelewitz, D. (2011). Building an inductive 

argument. In C. Maher, A. Powell, & E. Uptegrove (Eds) Combinatorics 
and reasoning: Representing, justifying and building isomorphisms. 
Chapter 5. 

 
Video assignments:  Study Guess My Towers videos and outline a possible 

analytic to share next week as a “test”. 
 

3/07/2012 

ON-CAMPUS 

Class Activities:  Share and discuss ideas about “test” analytics. Discuss 
expectations for research projects in greater detail. Set up groups (pairs) and 
assign video data for analytic project. 

Revisit Towers – this time selecting from three colors, Ankur’s Challenge 
and the Pascal Pyramid. 

Assignments – readings, videos and respond online to guiding questions: 
(1) 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. 1980. 

*(2) Maher, C. and Muter, E. (2011). Responding to Ankur’s Challenge: Co-
construction of argument leading to proof. In C. Maher, A. Powell, & E. 
Uptegrove (Eds) Combinatorics and reasoning: Representing, justifying 
and building isomorphisms. Chapter 8. 

 
Video clips: Ankur’s Challenge PUP clips (Romina’s Proof) 
 

3/14/2012 

ONLINE 
ASSIGNMENT 

Rutgers 
Spring Break 
 

Online Activities: Respond to the guiding questions to be posted online for 
engagement in threaded discussion about ideas from recent problem solving 
activities and related videos and readings, with focus on reasoning, proof and 
connections between the combinatorics ideas and algebra.  

Assignments:  
** (1) JRME Monograph #4, Ch. 5: Davis & Maher. The nature of 
mathematics: What do we do when we do mathematics? 

 

Videos –Begin viewing your project videos: making preliminary 



COURSE SYLLABUS  Page 7 of 8 
15:254:540  Spring 2012 

Alston, A.S.   Intro-Spring 2012 

selections of critical events that might develop into an analytic narrative.  

3/21/2012  

ON CAMPUS 

World Series Problem  

Work in groups to construct and justify solutions to the World Series 
Problem.  Prepare and share your solutions with the class.  The intent of this 
session is to explore connections between the counting/combinatorics strand 
and ideas about probability. 
 
What, if any, connections do you see between the World Series Problem and 
Pascal’s Triangle and other of the tasks that we have been investigating? 
How are the problems similar structurally – and how do they differ? 
 
Assignments: – readings, videos and respond online to guiding questions: 
 
(1)  Davis, R. B. (1992). Understanding ‘understanding’ (1992). The Journal 

of Mathematical Behavior, 11, 225-241.  

 (2) Videos:  PUP World Series clips 

Response to guiding questions to be posted online by 3/28 for 
engagement in threaded discussion about ideas from recent problem 
solving activities and related videos and readings. 

 

 
 

Weeks of 3/28, 
4/04, 4/11 

Project group 
meetings 

ON-CAMPUS 

 Activities: By arrangement 
During this period, each group is to make an appointment with me to 
share your progress on your project. 
 

By 4/11/2012 

ON-LINE 

ASSIGNMENT  

 

 
Assignments:  
(1) On the discussion thread, post a preview of the mathematical ideas that 

you and your partner have identified in viewing the tapes. 
 
 
 

4/18/2012 

 ON-CAMPUS 

 World Series Problem  

Work in groups to construct and justify solutions to the World Series 
Problem.  Prepare and share your solutions with the class.  The intent of this 
session is to explore connections between the counting/combinatorics strand 
and ideas about probability. 
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What, if any, connections do you see between the World Series Problem and 
Pascal’s Triangle and other of the tasks that we have been investigating? 
How are the problems similar structurally – and how do they differ? 
 
Assignments: – readings, videos and respond online to guiding questions: 
 
(2)  Davis, R. B. (1992). Understanding ‘understanding’ (1992). The Journal 

of Mathematical Behavior, 11, 225-241.  

 (2) Videos:  PUP World Series clips 
 

 
 

4/25//2011 

ON-CAMPUS 

Class Activities:  Taxicab Problem  

Revisit and/or engage in the Taxicab Problem and share ideas that emerge 
from the solutions and justifications that you develop for the task.  

Investigation of meaning behind symbolic notation – Does the Pascal 
addition rule work for this problem – and- if so – why does it work?    

Assignments – readings, videos and respond online to guiding questions: 
*(1) Powell, A.B. (2011). So Let’s Prove It!. In C. Maher, A. Powell, & E. 

Uptegrove (Eds) Combinatorics and reasoning: Representing, justifying 
and building isomorphisms. Chapter 13. 

 (2) Complete Projects for presentation. 
   Videos: Taxicab clips 

 
5/02/2011 

ON-CAMPUS 

Class Activity: Research Project Reports 

  

5/09/2011 

ON-CAMPUS 

Class Activity: Research Project Reports 

Reflection Paper DUE by May 11. 
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