Algebraic Thinking in Elementary School 
Course Syllabus
Catalog Description

This workshop will enable participants to learn how to include opportunities in the upper elementary curriculum for children to think about basic algebraic concepts, and to appreciate the importance of algebraic thinking. Participants will read and discuss relevant research on the importance of algebraic thinking in elementary school instruction and explore a variety of problems that can be used with students to develop their algebraic thinking.  They will investigate student misconceptions about the sign “=” and why this is such a pivotal concept in elementary mathematics.  For the final project, participants will learn how to design and “algebrafy”
 activities which encourage algebraic thinking that can be immediately integrated into classroom practice.

Prerequisites
This workshop is designed for teachers, curriculum specialists, professional development specialists, or other school personnel. Participants are expected to have regular access to computers, and proficiency with email and current web-browsers.
Goals

This course will enable participants to:

· learn how children in grades 3-5 can think about basic algebraic concepts;

· appreciate the importance of algebraic thinking in the upper elementary curriculum;

· become familiar with relevant research on the importance of algebraic thinking in elementary school instruction;

· explore a variety of problems that can be used with students to develop their algebraic thinking;

· understand student misconceptions about the sign “=” and why this is such a pivotal concept in elementary mathematics;

· learn how to design and “algebrafy” activities that encourage algebraic thinking;

· create a collection of activities which promote algebraic thinking that can be integrated into classroom practice;

· promote a “learning-by-doing” methodology, which is applicable to students at all ages.

Assessment and Course Requirements
This workshop is divided into six one-week sessions, each of which includes readings, an activity, and an online discussion among workshop participants. The time for completing each session is estimated to be four to five hours.  Assessment will include participation in course discussions and completion of assignments and a culminating classroom-focused project.  Participants are expected to be engaged in reading, reflection and course activities for approximately 30 hours during the six-session course. 
Course Products
The final project will require participants to create a collection of classroom activities that promote algebraic thinking which: 

· Consists of at least 3 activities (one of these activities is based on an idea/misconception that arose in the student interview);

· Includes a series of follow-up questions for each activity; 

· Includes a brief reflection piece for each activity where the teacher describes what he/she expects to see/accomplish when students do this activity.
Discussion Participation

Participants will be evaluated on the frequency and quality of their discussion board participation.  Participants are required to post a minimum of two substantial postings each session, including one that begins a new thread and one that responds to an existing thread.  Postings that begin new threads will be reviewed based on their relevance, demonstrated understanding of course concepts, examples cited, and overall quality.  Postings that respond to other participants will be evaluated on relevance, degree to which they extend the discussion, and tone. 

Session Overviews:
Session One: What is Algebraic Reasoning?
In this session, participants will learn why algebraic reasoning is important in elementary math instruction, and what exactly “algebraic reasoning” means. Participants will become familiar with the NCTM’s Algebra strand, and will explore related activities such as identifying patterns, analyzing change, representing situations, and using math models to understand relationships as algebraic.

Participants will also reflect upon the question, “What is algebra?” and learn to identify what algebra can look like in the elementary classroom.

By the end of this session, participants will understand the importance of algebraic thinking in the elementary classroom, and will have explored some basic algebraic tasks that could be used with their students.
Session Two: Understanding Algebraic Representations and Patterns
In this session, participants explore two algebraic problems and compare their methods for solving them. Participants learn that there is no one “right” way to solve these problems; different methods are ok, and each method contributes some new knowledge to the problem. This session will focus more on having participants “do the math” than other sessions in this course.

This session will also focus on the idea of using generalization to solve algebraic problems. Learning to generalize about a pattern is an important part of algebraic thinking, but generalization does not work to solve all algebra problems. This session offers one example of a problem where generalization can be used to make a rule (Trapezoid Desks), and one example of a problem where generalization can not be used to solve the problem accurately (Frog in the Well).

By the end of this session, participants will understand what types of problems encourage algebraic thinking, how generalization can help solve some algebraic problems, and they will have solved some algebraic problems.

Session Three: The Meaning of Equality
In this session, participants reflect on the idea of “=”, and consider why young students have a difficult time solving algebraic problems of the sort “3+5=__+4” and “__+2=3 +6.” The idea that the equals sign should be introduced as a balance, and not as an operator, will be introduced.

Participants will also conduct a student interview about this topic. During this interview, students will do a number of missing value problems, and participants will reflect on the mathematical skills that are needed to solve these types of problems. The idea that the skills needed to do missing value problems can be applied elsewhere in math (and in life) will also be explored.

By the end of this session, participants will understand young students’ misconceptions about the “=” sign, and will have learned some instructional strategies which can help students better understand what the symbol means.
Session Four: Using Algebra to Think About Unknown Quantities
In this session, participants will think about ways to solve algebraic problems when multiple possibilities exist for a number n. For example, participants will explore problems that compare two quantities in order to think about students’ understanding of algebraic tasks. This session is designed to show that algebraic thinking (and algebraic tasks) does not always involve finding a missing quantity; sometimes it is more about relating two quantities which happen to have one element in common. 

Whereas the previous session used missing value problems to highlight student thinking about equality, this session uses problems where the value of n is unimportant, and where students have to look at the relationship between two quantities related by n.

By the end of this session, participants will be familiar with a variety of tasks that encourage algebraic reasoning but that are not missing-value tasks. 

Session Five: ‘Algebrafying’ Elementary Math Instruction
In this session, participants will learn how to “algebrafy” their math instruction by learning new questioning techniques which delve into student thinking. They will also think about what types of problems they can algebrafy, and which types of questions are not appropriate for that. Lastly, attention will be given to identifying math problems which are algebraic in nature, and participants will learn how to bring out algebraic ideas in these problems.

By the end of this session, participants will be able to identify what types of math problems are potentially algebraic in nature, and how to bring out algebraic thinking in the course of elementary math instruction. Participants will also start thinking about how to ask questions that promote algebraic thinking.
Session Six: What is the value of algebra in elementary school?
In this session, participants will continue to learn how to algebrafy their instruction, and will reflect upon the deeper importance of incorporating algebra into their instruction. Participants will also continue working on problems that were introduced in Session 5, and will complete work on their Final Project.

By the end of this session, participants will have learned how to ask questions that bring out the algebraic thinking. They will also have completed and submitted their Final Project.

� This term as used in this workshop refers to the idea of integrating algebra across all courses and topics, see Kaput (1998)
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