Session: Growing Up Mathematically Overview Session

Audience: Teachers, Administrators, Participants in a Conference
Suggested Time: 60 minutes

Purpose of the Session

The purpose of this session is to provide an overview to teachers and/or administrators (e.g., workshop participants) of OAME and OAME’s vision for learning mathematics in a meaningful and interactive way. Scene from Growing Up Mathematically will be shown to promote rich conversation among participants about the continuum in the vision of mathematics in K to 12 classroom as well as the misconceptions associated with this vision.  

Suggested Framework for Organization of the Session

	5-10 minutes
	Introduction: 
	 Set the context for looking at mathematics as a continuum                    (e.g., ask participants to share their own experiences, identify challenges, share their visions of teaching mathematics in small groups)

	20 – 25 minutes
	Working On It: 
	Provide participants with an opportunity to engage in                                    mathematics with a problem that can result in a continuum e.g., Ten Black Dots problem from the grade 1 task in G.U.M., the 36 children problem from our last meeting, the arrays and the area model of multiplication as it applies to whole numbers, fractions/decimals and algebra.

	20 – 25 minutes
	Applying the Learning:
	Apply experience of mathematics as a continuum to selected video clips e.g., sections 3 and 4 on manipulatives and technology, section 1 on setting the stage. Share observations in small and large group discussions.

	5 – 10 minutes
	Consolidation/
Closing
	Summarize OAME’s role in mathematics in Ontario e.g., vision. Allow for questions.


Possible Organization of the Session

(5-8 minutes)
Participants become the class of the presenter who uses a drama strategy and becomes “teacher in role “ (Good evening class. My name is ____ and I will be your teacher today. My challenge will be to teach a math lesson that will meet the needs of you my students who appear to be in a range of grades. Let’s collect some information about the grade levels in my class. Raise your hand if you are in K, grade 1 etc.)
Participants identify themselves as pupils in K, grades 1 – 12 with a show of hands.
Participants identify common teaching practices in their experiences with mathematics through round robin sharing.

(20 – 25 minutes)
“Begin” the math lesson by reading a picture book with a growing pattern such as Ten Black Dots, The Cake That Mack Ate, The Rose In My Garden, One Duck Stuck, My Little Sister Ate One Hare. Ask the participants i.e., students to make predictions and conjectures about the number patterns e.g., the next number, the total number of objects. Ask participants to use materials and/or drawings to represent the objects in the book.
Share the following quote with participants. 
“The renowned mathematician David Hilbert once commented that he liked to prove things in at least three or four different ways, because by doing so he better understood the relationships involved.” 

Page 4 Young Mathematicians At Work Constructing Number Sense, Addition, and Subtraction

Ask the participants to solve the problem of  how many manipulatives would be needed to represent the total number of objects on all of the pages of the book like mathematicians. Record each solution on a separate sheet of paper.

Sort and organize the solutions as a whole group or in pairs or triads of groups. Identify the continuum of skills and concepts across the grades e.g., counting, grouping for counting, finding compatible numbers, algebraic generalizations, triangular numbers. Identify the role of manipulatives in representing the problem.

(5 – 10 minutes)

Ask the participants to identify examples of manipulatives in round robin sharing. Compare examples to those in the video.
View video scenes 3 and 4 from Growing Up Mathematically. 
(5 – 10 minutes)
Once the video scenes are shown, participants share and discuss their observations about examples and uses of manipulatives across the grades with their group members.

Open Group Discussion: Each group highlights the discussion that took place within their group to the rest of the participants.

Continue to highlight the variety of manipulatives and technology available including found materials. It would be helpful to provide a handout listing a variety of manipulatives and found materials along with the concepts associated with each. 

End the session by informing participants of OAME and OAME’s vision for learning mathematics. Highlight the following resources that are available to learn more about mathematics learning. Information is also available in the OAME pamphlet.

· The Ontario Mathematics Gazette Abacus. Perhaps have several copies on display.
· Growing Up Mathematically - This resource includes learning tasks (for kindergarten and grades 1, 5, 7/8, 9 and 11), assessment ideas, the video, and a professional development guide. To purchase visit the OAME website.

· Think Literacy, Mathematics, Grades 7 – 9 – the anticipation guide is one of many literacy strategies highlighted in this resource.

· OAME’s annual spring conference.
· For membership and other information about OAME, visit the OAME website at www.oame.on.ca
Video Scenario Description 

Scenes 3 and 4 illustrate some of the ways in which manipulatives and technology can be used to help students develop their mathematical understanding. 

Scene 3: Using Manipulatives  

From the video… 

“Mathematical understanding is developed through active and interactive experiences. Manipulatives give students a concrete mathematical model to think about, explore with, talk about, and reason with. As a result, students develop new concepts or relationships, make connections between concepts and symbols, and demonstrate their mathematical understandings.” 

· Grade 8 students in the video work with geoboards to model geometric concepts.

· Grade 9 students use paper, tape, and scissors to learn about cylinders. 

· The Grade 11 activities require the use of springs, tuning forks, and cups of hot water. Students need objects to touch, move, hear, and see to help them develop their mathematical understanding.

Scene 4: Using Technology

From the video… 

Teachers’ lesson plans should frequently embed student use of computer software applications, calculators, and/or hand-held data-collection devices.

· A Grade 1 student uses a calculator to solve a problem involving larger numbers. 

· In Grade 5, students use Geometer’s Sketchpad to represent a concrete model they had previously created.

· Grade 8 students explore the Pythagorean Theorem, using Geometer’s Sketchpad. 

· Grade 9 students use graphing calculators to investigate relationships between surface area and the volume of cylinders.

· Grade 11 students explore periodic functions, using graphing calculators and a motion data-collection probe.

Further Points for Discussion if Time Permits

· What other found materials (e.g., cereal boxes, pop-can tabs, toothpicks) can be used as manipulatives?

· Under what circumstances might manipulatives not help students develop mathematical understanding? 

· What are some ways of sharing and storing manipulatives in the school? 

· How can the Internet help us find additional ideas for the use of manipulatives and technology? 

