Using Models to Understand Fractions
Course Syllabus
Catalog Description

In this workshop, participants will learn how to use a variety of mathematical models – specifically linear and area models which can be applied to teaching practice to foster a better understanding of fractions for their students in grades 3 - 5.  Using manipulatives like Cuisinaire rods and pattern blocks – both virtual and “hands on” –participants will develop a broader understanding of what fractions are and how they can be operated upon through engagement in the mathematics.  Participants will investigate student difficulties with fractions through examining student work and student interviews.  For the final project, participants will create classroom activities about fractions using the mathematical models used throughout the course.

Prerequisites
This is a workshop 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:

· develop a broader understanding of what fractions are and the mathematics underlying the algorithms
· provide course participants with a greater understanding of student difficulties with fractions through examining student work and conducting a student interview; 

· introduce teachers to specific mathematical models, specifically linear and area models, which can be applied to their teaching practice to foster better understanding of fractions; and

· 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 approximately 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
Participants will complete a final project, including a student interview as a requirement for course completion. The final project will be introduced in Session 1 and referred to occasionally throughout the rest of the course, with participants working on it largely in Sessions 5 and 6. The student interview, which informs what lessons participants create for the final project, will be assigned in Session 3 and be due by the end of the course.
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: All Roads Lead to an Answer: Reasoning about Fractions
Students bring ideas and beliefs – both correct and incorrect – about fractions to school before they are ever taught the traditional strategies and algorithms for dealing with them. This workshop addresses how what students already know can be used to help deepen their understanding of fractions through the use of visual models and how to deal with common misconceptions that students may bring as well.  The one area looked at most closely is helping students understand different representations of the “whole” versus “parts” and how that helps with fractions. This session is intended to get participants thinking and talking about those goals.  Two short, introductory readings help frame this argument and then participants are asked to “do the math” while paying particular attention to the strategies they employ while solving the problems.  Being mindful of their own strategies will help participants examine some examples of student work on the same problems to identify common misconceptions or innate understanding.  The discussion board will shape conversation around these introductory concepts.

Session Two: Not Quite One Meter: Using Measurement Models To Introduce Fractions
The number line is a familiar tool to many elementary school students, but it is not used often as a tool in teaching fractions.  The use of the “pizza model” is a common one for introducing the idea whole and parts – but this session asks participants to use another visual model, the number line, to help introduce students to this concept.  Participants will read articles discussing the use of the number line as a powerful tool in thinking about parts and whole, work on a math activity while paying attention to their own strategies to find the solution and then watch a video of students working on the same problem, and finally, come together in discussion to discuss the issues and benefits of using this type of model.

Session Three: More Than Red But Less Than Blue: Using Cuisenaire Rods to Think About Fractions
Cuisenaire rods are, again, a familiar tool to most elementary school students, but they are not used often in the study of fractions to help students think about parts and whole.  This session introduces ways to use these manipulatives (both real and virtual) to help students grasp concepts of whole versus parts.  Participants will be shown examples of ways to use this familiar tool in the classroom, and asked to think of additional ways they could be used to enhance student understanding.  In addition to readings, activities, and the discussion board, this session asks participants to conduct an interview investigating potential misconceptions around fractions using Cuisenaire rods.  This interview will contribute to the final project for the course. 

Session Four: Finding a Pattern: Thinking About Fractions through Area Models
Pattern blocks are another familiar tool for elementary school teachers and students that are not commonly associated with learning fractions.  In this session, participants will explore using these tools to understanding using pattern blocks to investigate parts and whole concepts.  Through readings, video and “doing the math” activities, participants will explore the benefits and issues of using these models to help students gain deeper understanding of fractions. Participants will again think about using traditional hands-on manipulatives and also virtual manipulatives in this session. 

Session Five: Applying the Area Model: Finding Fractions of Non-Standard Shapes
This session pushes participants to think more deeply about parts of a whole by looking at non-standard shapes and area models.  Working with shapes that don’t easily divide in half or thirds will help participants start to look at strategies for deepening student understanding of representation.  Through readings, activities, and discussion participants start to explore which of the models from the course are appropriate for different fraction goals.

Session Six: Putting It All Together: Solving Fraction Problems by Using Math Models
This final session offers a review of the models in the course and asks participants to work through typical fractions problems by using the different models and to think about the strengths and drawbacks of the different models.  Additionally, the final project will be due in this session and participants are invited to post their final projects and discuss them in the discussion board.
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