Thinking of trying out Math Fair?  Here are some tips to have a successful problem solving event with your class.

 Introduce the students to the problems early in the year. 


I like to start giving students math fair problems in the fall.  While they are great enrichment for your “best” students, I recommend that you use them as a “whole class” activity – you will be surprised and pleased by the results.  I like to have “Math Fair” days.  After the first one, the students look forward to them.  Give several problems at a time. Have your students keep them in a math fair section in their binder.

Put the Math Fair date on your school calendar.

I like to have my math fair in late May or early June.  For me it's a good time of the year to do something new and exciting.  You can, of course, host one at any time.

Give the students a time line and have regular “check-in” dates for assignments.

I have run my math fair both as the “only” class activity for a couple of weeks, and as an “add-on” activity (say on every Tuesday & Thursday).  Both models have merit – pick what works best for you.  The second model (add-on) usually means the students do more work at home – which may or may not be a concern.

Make sure your students are well-prepared for your fair.

Have a “practice” fair with classmates or parents so students can get their “patter” and learn how to provide hints.

Invite the school population, parents, other schools, the media.

Make your fair a BIG deal.  I promise you – if you've had one successful math fair – every subsequent one is easier – students and parents look forward to it happening again.

Involve Parents


I always send a letter to parents at the beginning of Math Fair to tell them what is going on.  Because my students do a Science fair in January, I always stipulate that they must choose a different partner.  I've included mine as a guide.

Independent or Partnership


I always allow students to pick their own partners for a project of this length (due to the amount of “home” work that must be done) but all partnerships must be passed by parents first.  Parents have a stake in these projects (which usually has a lot to do with driving) and I have them give their consent to a partnership.  As well, students sign a contract to do “half” the work.  It's not a fool-proof system, but it helps students to get off on the right track.  My partnership contract is included.

What about Evaluation?


Over the years I have tried a number of different methods of evaluation.  It is important to remember that a Math Fair  project covers learning outcomes in a number of curriculum areas – including LA (Speaking/Listening as well as Writing/Representing), and, of course Math.  A math fair covers all 6 of the processes of Mathematics – Communication, Connections, Mental Math and Estimation, Problem Solving, Reasoning, and usually, Technology.


Galileo.org has a wonderful student self-evaluation rubric which has students judge their own performance level.  I have created both a performance rubric, and a more numerical rubric and have used both.  You are free to use my rubrics, but I encourage you to consider what skills YOU see as worthy of assessment, communicate that to your students and create an assessment rubric to match those.  No matter what assessment method you choose, students should be made aware of it at the onset.  I also like to have the students evaluate themselves, their partner (if applicable) and the math fair itself.  

Math Fair Elements

Problem 

Choose “published” problems from http://www.mathfair.com/puzzles.html or 

http://www.galileo.org/math/puzzles.html.  I do not allow students to make up their own problems.  I usually do math fair with 2 different classes, so I allow 2 groups (1 from each class) to do the same problem, because the classes usually have different themes.  Students choose 3 of their favourites, then I do a “lottery” style selection, where the students get to select their problem when their name is drawn.   The students MUST be able to solve their problem (inside out and backwards).  They must be able to tell when someone has reached a point where they can't complete the problem and need a hint.  They need to learn how to give HINTS and not give the solution.  I always have the students make an oath to NOT reveal the solution to anyone.

Story

Each problem needs a story, and the story needs to follow the theme.  How strict you get about “story” elements is up to you.  The problem is most important, but a more interesting story makes a more interesting project all around.  However, a more detailed storyline can detract from the problem.  I have included an example of a good story.

Manipulatives

Students all need to make some manipulatives to help with the solution to their problem.  Sometimes students need encouragement to think “outside” the box, but most students get really involved in this.  I make available materials like popsicle sticks, glue guns, plasticine, and the students get the rest.  Some puzzles can be solved with paper and pencil, but are MUCH more fun with a whiteboard, or with markers and overhead film.  I expect creative manipulatives that HELP solve the problem, and assess this component.

Backboard

The backboard is the showcase for the story and the problem itself.  It is meant to be colourful and inviting.  It must include a title (catchy and interesting) as well as the story, the problem, any related pictures or graphics and a sample of the playing board or manipulative (if applicable).  It can also include an “extension” (more difficult level of the problem).

Extensions

These are “more difficult” levels of the problem.  Some years I require the students to make these, and some years I don't – it's a factor of the time they have.  The students are encouraged to call them “extensions” and not “more difficult.”  Extensions require the students to think about their problem in a different way, and think of ways it can be made more challenging while keeping the current rules.  This is a great enrichment activity.

Dear Parents

For the next month, students in Grade 6 will be planning and preparing a Math Fair project in addition to regular class work.  A Math fair is an opportunity for students to study and then present a math problem for other students to solve.

Since the fall, students have been introduced to various problems suitable for Math Fair presentation.  The following websites also provide appropriate problems.  Students must choose an "already published" problem - making up their own will not be an option.
http://www.mathfair.com/puzzles.html
http://www.galileo.org/math/puzzles.html
Students will have the opportunity to work individually or with a partner of their choice.  As with the science fair, students wishing to work with a partner will have to sign a partnership agreement.  I have, however, stipulated that students must choose a "new" partner, and not a student they have worked with in the past.

A Math fair is a non-competitive event in which students present a problem for others to solve.  The students themselves are experts on their particular problem, and create a story and manipulatives to help others reach a solution.

Student Math Fair projects will be presented to the school community during our second annual Grade 6 Math Fair, planned for the middle of June.

Students will be given class time to work on their story, manipulatives and display board, and it is expected that they will use this time efficiently.  However, because of our late start this year, all students can expect to do a part of this project at home.  

Students will need a small display board to present their story and may “re-use” their science board if they wish.

As with the Science Fair, students will have a schedule to follow, and will be using the attached Math Fair rubric as a guideline.

Thank you for your continuing support of your child's education.

Yours sincerely,

Linda Mack

Parent/Guardian Signature ________________________________


Math Fair Partnership Contract

This completed contract is to be signed by both partners, and their parents.  A copy will be kept by the teacher.

I _____________________ and ______________________ agree to a partnership


(partner 1)
(partner 2)

for the completion of a math fair project.  We agree to work together to complete sections of the math fair project on time.

I _______________________ agree to do my share of the work involved in the


(partner 1)
completion of the project.

I _______________________ agree to do my share of the work involved in the 


(partner 2)
completion of the project.

I _______________________ understand that after __________ I may not 


(partner 1)
dissolve the partnership, or back out of my obligations


to the math fair project.

I _______________________ understand that after ___________I may not 


(partner 2)
dissolve the partnership, or back out of my obligations


to the math fair project.

I have read and understand the commitment I have made to this partnership agreement.

________________________             _________________________________


(partner 1)
(partner 2)

Parents' Signatures

________________________                ________________________________


(partner 1)
(partner 2)

Teacher's Signature
Principal's Signature 

________________________               ________________________________

The Sword of Elixhar


King Arthur is on a quest to find the Sword of Elixhar.  It is in a cave with a huge rock blocking the way.  There are gnomes standing in front of the cave.  King Arthur must place each of the gnomes on one of the magical stones.  The gnomes are numbered 1 - 8.  When placed on the right stones, the rock blocking the entrance of the cave will move.  But it's harder than it looks.  Each magical stone is connected by a line.  No two numbers can be joined by a line if they differ. by one.  Can King Arthur find the sword of Elixhar, or will it blow up?
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Grade 6 - Math Fair


C
C+
B
B+
A

	Aspect
	Meets Expectations 

(Minimal Level)
	Fully Meets Expectations
	Exceeds Expectations

	Snapshot
	The project satisfies most basic requirements of the task, but it is flawed or incomplete in some way.  
	The work satisfies basic requirements.  If asked, the student can produce a relevant extension or further illustration.
	The work is complete, accurate and efficient.  The student may volunteer an extension, an application, or a further illustration.

	Understanding

· procedural fluency

· solution

· hints & extensions


	· can solve problem most of the time

· cannot explain the solution

· minimal hints

· no extension
	· can solve problem accurately and efficiently

· can explain the solution 

· hints - some of which may not be relevant

· an extension which may not be related to the original problem
	· can solve problem and extensions accurately and efficiently

· can clearly explain the solution

· hints are relevant and help solve problem 

· extensions are relevant and relate to strategies

	Strategies and Approaches

· strategies

· coaching


	· has a solution to the problem

· has difficulty coaching participants through the problem
	· has a strategy for solving the problem

· minimal coaching includes few hints
	· has more than one strategy for solving the problem

· can coach without referring to the rules, knows when to give hints

	Representation and Communication

· story

· rules

· manipulatives

· display


	· problem is present in story, but is difficult to understand

· rules are present, but difficult to follow

· basic manipulatives exist which help solve the problem

· basic display presents the problem and rules
	· story presents problem

· rules are present and understandable

· effective manipulatives exist which help solve the problem

· display presents problem and rules with some additional information
	· story effectively presents problem

· rules are effectively presented

· unique manipulives exist which help solve the problem

· unique display presents problem and rules with additional information

	Organization & Conventions

· deadlines

· creative elements

· neatness/ spelling


	· unable to meet most deadlines

· basic project with some creativity

· basic project with obvious errors
	· met most deadlines

· project contains some creative elements which enhance presentation

· project is neat with few errors
	· met all deadlines

· unique project which includes many creative elements to enhance presentations

· attractive, error-free project


Math Fair Self/Partner Assessment

Name _________________

Partner's Name _________________

Project Name ____________________
Problem _____________________

In the table below, list the tasks performed by you and your partner in the completion of your project.  Comment on how well/quickly these tasks were done.  Include at least 2 comments in each comment box.

	Partner Name
	Tasks Performed
	Comments

	
	
	

	
	
	


On a scale of 1-10, where 10 is perfect, give yourself and your partner a mark.  Give 3 reasons why you assign these marks.

Me ______________________________________________________________________

_________________________________________________________________________

_________________________________________________________________________

My Partner 

_________________________________________________________________________

_________________________________________________________________________

Comment on the following:

We used our class time well ____________________________________________________

_________________________________________________________________________

We did most of our project at school _____________________________________________

_________________________________________________________________________

Our backboard and manipulatives were creative_____________________________________

_________________________________________________________________________

Our story was interesting _____________________________________________________

_________________________________________________________________________

Overall our project deserves the following mark.  Give 2 reasons for your answer. _________________________________________________________________________

_________________________________________________________________________

_________________________________________________________________________

What part of math fair did you like the best?  Give 2 reasons for your answer.

_________________________________________________________________________

_________________________________________________________________________

What part of math fair did you like the least?  Give at least one reason for your answer. _________________________________________________________________________

_________________________________________________________________________

What is one thing that you would improve for next-year's students? Give a reason for your answer. _________________________________________________________________________

_________________________________________________________________________

Math Fair Self Assessment

Name _________________

Project Name ____________________
Problem _____________________

Comment on the process you went through to do your work.  

I used my class time well _____________________________________________________

________________________________________________________________________

I did my work at school ______________________________________________________

________________________________________________________________________

I created a unique manipulative and backboard _____________________________________

________________________________________________________________________

My story was interesting ______________________________________________________

_________________________________________________________________________

On a scale of 1-10, where 10 is perfect, give yourself a mark for your participation.  Give 3 reasons why you assign this mark.

 _________________________________________________________________________

_________________________________________________________________________

_________________________________________________________________________

Overall my project deserves the following mark.  Give 2 reasons for your answer. _________________________________________________________________________

_________________________________________________________________________

What part of math fair did you like the best?  Give 2 reasons for your answer.

_________________________________________________________________________

_________________________________________________________________________

What part of math fair did you like the least?  Give at least one reason for your answer. ________________________________________________________________________

________________________________________________________________________

What is one thing that you would improve for next-year's students? Give a reason for your answer. ________________________________________________________________________

________________________________________________________________________

Math Fair Marking Sheet

Names -  

	Element
	Mark

	Story
/30

- deadline met

- story presents problem

- story presents rules
	

	Manipulatives
/30

- deadlines met

- manipulatives help solve problem

- uniqueness/creativity
	

	Board
/30

- deadline met

- story and rules

- additional info

- uniqueness/creativity
	

	Presentation
/10
	

	Overall Mark
/100
	


