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WHAT IS MATH BRIDGE?

Math Bridge is a program started by a Commerce Professor at Queen’s, who wanted to get children more excited about math.  Math Bridge sends university student volunteers into grades two and five classrooms in the Kingston area to lead fun and educational activity sessions, with the goal of enriching the students’ math experience.  The age groups used are of specific importance, as students in grades two and five are only a year away from Province-wide Standardized mathematics testing, which takes place in grades three and six.  Math Bridge volunteers design sessions that compliment the Ontario Mathematics Curriculum and attempt to demonstrate the importance of math in today’s society.  
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David Wen

david.wen@business.queensu.ca 
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EXPECTATIONS OF A VOLUNTEER

As a Math Bridge volunteer, you are expected to do the following things

· contact your group’s teacher to set up appropriate meeting times

· contact the logistics coordinator to book transportation for your visit

· meet with your group to plan the activity/lesson before the day of the visit

· execute six visits throughout the school year (three in fall term, three in winter term) 

· keep in contact with your team capitain and inform them of the visits you have made

CONTACTING YOUR TEACHER

The first thing you must do is get into contact with your teacher.  Use the contact information you have been given to do this.  

Before calling, meet with your group and try to come up with some possible times during the week that you could arrange for your visits, so that you have some suggestions ready for your teacher when you call them.  Also try to discuss some possible lesson/activity ideas that you have, so that you can discuss these with your teacher.  

When calling your teacher, try to do so at times when he or she will not be in their classroom.  Good times are generally before school starts (between 8:00 am – 8:30 am), during lunch time (between 12:00 and 12:30 pm) or just after school (between 3:30 pm and 4:00 pm).  If your teacher is unavailable when you call, leave a message with the secretary with your name and number and the reason for your call, and be sure to ask if there is a better time for you to call back.  Teachers are very busy and may not get a chance to call you back, so continue to call them on a daily basis until you get a hold of them.  

In your first contact with your teacher, be sure to mention/ask the following things:

· Introduce yourself, and tell him/her you are from Math Bridge

· Tell him/her the names of your other group members 

· Tell him/her the times discussed by your group and try to find a date and time that works well with the teacher’s schedule.  

· Ask about his/her class to see if there are any things you need to know about in planning your activities (ie students with special needs)

· Briefly discuss some of your ideas for the year 

· Ask him/her what his/her class is currently learning in math, so that you may cater your activity to compliment the current unit.  

· Ask him/her what is the best method of communication (e-mail or phone) for future use, and give him/her your contact information (giving a phone number AND e-mail address is preferable)

As this phone call will be the first impression your teacher will get of you, your group and the Math Bridge program, it may be a good idea to write down what you will say before hand, so that nothing is forgotten.   

Try to keep the lines of communication open throughout the year.  Use your teacher as a resource and don’t be afraid to ask them questions.  

If you have problems contacting your teacher, e-mail your team captain for help.  

PLANNING A SESSION

There are many different ways to plan a session and you and your group should attempt to find a way that works best for you.  The following are a few guidelines to keep in mind when planning your session.  Also see the Session Plan to see a possible way to plan your session.  

1. Start with a goal for the session, which can be simple or detailed.  Your goal may be as simple as “we want all of the students to participate and enjoy themselves”, or it may be much more complicated, such as “We want all students to understand the concept of symmetry and be able to identify real-life objects that display symmetry”.  Regardless of how complicated or specific the goal may be, it is important to make it, as it will provide the foundations upon which you build your activities.  

2. Keep in mind the ages of the children you will be working with (see KNOW YOUR CLASS for more details).  Plan age appropriate activities and have back up plans incase the activity you plan is too difficult for the kids.  (If you are unsure if your activity is appropriate, run it by your teacher beforehand)

3. Make a timeframe for all the various parts of your session, so that it runs smoothly and punctually.  Try your best to follow your timeframe during the actual session, but leave room for flexibility incase some parts take longer than anticipated.  

4. Divide up amongst your group members who will do and say what during your session.  

5. Try to leave a handout with the class that the kids can take home with them.  This accomplishes two things:

a. It can fill time at the end of your session if you find you have extra time left.

b. It lets parents know about the Math Bridge program.

6. Think of any and all materials you will need and make sure they are there.  If you need the teacher to provide any materials (for example blank paper, pattern blocks), ask him/her ahead of time.  Try to remember that schools do not have an endless supply of resources, so try to plan your lessons with that in mind.  

HINTS FOR A SUCCESSFUL SESSION

1. Be mindful of time.  If something is taking too long, try to speed it up.  Similarly, if the activities are going too quickly, improvise to try and make the time commitment.  

2. Try to tie your session in to something that is relevant to the kids.  This may mean making it similar to something they are learning about in class, or having it themed to the particular season (for example Hallowe’en).  This will make the kids much more interested in it.  

3. Try to include playing games that may or may not be related to your session.  If they are not related, make sure they are appropriate for a school environment and for the age of kids you will be with.  Games help kids to trust you and makes them excited about what you will do with them.  They are a great way to learn names and break the ice.

4. If you are concerned about learning the names of the kids, bring name tags or have them design name tags that they can wear whenever you come.  Knowing the kids names is challenging, but makes the visits much more meaningful to them.  If you have kids make their own name tags, this will help them get excited about your visits, because they will get a chance to wear the name tags they created.  

5. All group members should wear a large and easily readable name tag.  This will make the kids feel more at ease if they can address you by your first name.  

6. Try to plan activities that can be easily modified in case some students are unable to perform them.  While this isn’t always possible, it is something to keep in mind.  

7. Above all, your lessons should be centred around fun.  While they should be educational, the main goal of our program is to make math fun for kids, so try to achieve this end with every activity you do.  This can be done in a variety of ways, either by having the kids sing a cheer every time you come, playing games before and after each session, or making the sessions super exciting by having a scavenger hunt or a survival game.  

GETTING TO AND FROM YOUR SCHOOL

Once you have contacted your teacher and decided on a time and day for your session, you must contact the logistics coordinator (Matt) and book a taxi to transport you and your group members to and from the school.  With your group, decide on a meeting spot that works for all of you.  You must also decide how much time you will leave to get to your school and set up your activity.  If you don’t know where your school is, use the internet to figure out how long it will take you to get there.  Once you are ready to book a cab, e-mail the logistics coordinator with the following information: (note: only one person per group needs to send an e-mail to book a cab)  

1. Location for pick up.

2. Name of School and teacher you will be visiting

3. Time for pick up and drop off (considering transportation, set up and take down time).

4. Your name and the names of your group members.  

After you book a cab, you also must send an e-mail to your Executive contact (assigned to you) to inform them that you are making a visit.  If you do not e-mail them, they will assume you have not gone out, and they will track you down to figure out why this is so.  Thus, to avoid this mishap, be sure to e-mail your Executive contact.  

If you have your own car that you would prefer to use, please do so.  At the end of the year, the logistics coordinator will calculate a mileage rate and reimburse you for the gas you used.  

CANCELLING A SESSION

Every effort should be made to uphold the commitment made to your teacher about your session.  However, if an emergency should arise and you nor any of your group members can make it to the session, you MUST inform both your teacher (by phoning them, and leaving a message if it’s after school hours) and the logistics coordinator (by phoning him).  Remember that not all group members must attend all sessions, so if something comes up and one group member cannot attend, other group members can still go.  

WHAT TO EXPECT IN A SCHOOL

It may have been a while since you have been in an elementary school, and many new rules have been adopted since you were that age.  Here are a few things to keep in mind when going into your school.

1. You MUST sign in at the main office.  This will probably require all group members to write down their name, reason for the visit, time arrived and time departed.  You may also be required to wear a visitor’s tag while you are there.  

2. Try your best to look professional.  This does not mean wearing a suit, but it does mean wearing nice clothes (which means no jogging pants, ripped pants, short skirts, hats, or wearing your Math Bridge T-shirt in an inappropriate manner).

3. Leave discipline up to the teacher.  If the class is very out of control and the teacher does not seem to be helping, try to take control of the situation, but do not undermine the teacher’s authority.  

4. Be sure to abide by the same rules that exist in the classroom (for example, no chewing gum).

5. Under no circumstances should you ever need to touch a child.  Younger children will often try to hold your hand or hug you.  If this occurs, the general rule of thumb is to not reject the child, but not to encourage them either.  This may sound harsh but keep in mind there are other ways to show our praise and attention to the children than by hugging them or holding their hands.  If you have any questions about this, talk to your teacher as he/she will be able to more clearly explain how these situations should be handled.    
6. Before you leave, return your visitor passes and sign out at the main office.  
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THE ONTARIO MATHEMATICS CURRICULUM

It is important to be familiar with the Ontario Mathematics Curriculum as your teacher may request that your sessions be catered to what the class is doing at that time.  

(This information can be found on the Ministry of Education website: http://www.edu.gov.on.ca/eng/document/curricul/elementary/math1-8e.pdf)

The Curriculum for math divides the subject into 5 strands:

1. Number sense and numeration:  This basically refers to adding, subtracting, counting, multiplying and dividing, and applying all of these important operations to problem solving and real world situations.  It also includes investigating relationships between numbers, for example how five and ten are related and how they are useful in solving other operations.  

2. Measurement: This involves learning the metric units and which units apply to which situations, as well as how exactly to measure things.  Students start with non standard units (such as tiles on the floor) and move to learning the metric system.  Eventually they move to understanding the relationships between the different metric units.  

3. Geometry and spatial sense:  Spatial sense refers to being aware of the objects around you, and geometry helps to define these objects, both in two and three dimensional ways.  Students learn to identify shapes and the properties that make them shapes.  Higher levels in this strand begin to investigate mathematical principles related to location and movement.  

4. Patterning and algebra: In younger ages, the focus of this section is primarily on patterning, where students learn to identify, create, and extend patterns.  They learn how to represent patterns in various ways, such as through pictures or charts.  

5. Data Management and probability: This strand includes how to collect, organize and interpret data.   In addition it explores the idea of probability, which can lead into topics such as ratios and fractions.  

The Curriculum then divides states specific goals and outcomes that a child in a specific grade should be able to achieve.  You can see these at the Ontario Ministry of Education’s Website (http://www.edu.gov.on.ca/eng/document/curricul/curr97ma/curr97m.html).  This document is very easy to read, and should be consulted if you are unsure if your session/activity is appropriate to the age level of your students.  

RESOURCES

1. Your Teacher:

If you are feeling very uneasy about planning a lesson, bounce some ideas off your teacher.  They may have some suggestions for you. 

2. Online:

The internet is full of lesson ideas and math problems for kids of all ages.  Share some of the websites you have found with your class and challenge the kids to do some of the math problems you have found.  

3. Queen’s Education Library:

We are very lucky to have a Faculty of Education here at Queen’s.  The library at west campus is FULL of lesson ideas, activity handouts that you can photocopy, and books that deal with how to teach math, and they are all available to undergraduate students.  Take advantage of this extensive resource.  (To get to the library, go in the front doors of Duncan McArthur Hall and turn left, past the auditorium.  The library is on the left hand side)

4. Math Bridge Executive:

We have pooled many of our ideas and put them in this handbook, however we are always here if you need advice or any new fresh ideas.  Don’t hesitate to contact one of us.  
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SAMPLE SESSIONS AND ACTIVITY IDEAS

Here is a collection of ideas that can be used for your sessions.

Math-Oriented Games (excellent for intro/conclusion of session): 

Bingo

Your teacher may already have the resources for this, and the kids may have already played it.  Each child is given a bingo card with numbers in each square.  The leader reads a math problem aloud, and if the answer to that problem appears on the card, the child can cover that square up, until they get a bingo.  The game may also be played in reverse, if the bingo cards are filled with problems, and the solutions are read aloud.  

Pop

This game has many different names, and can be played many different ways.  The basic premise is that the kids go around in a circle, counting up beginning at one.  Each time a multiple of a specific number comes around, or if the specific number is in the next number, that child must say “pop” instead of saying the number (for example, if the specific number was 6, then the child must say ‘pop’ instead of saying 12, 18, 24, 30 etc, and as well as instead of saying 16,16, 26, 36, 46, 56, 60, 61 etc).  You can also play this game with younger kids by having them say ‘pop’ for every fifth number, to help them to learn to count by 5’s, for example.  

Planes, Trains and Automobiles

This game is very active, and requires a fair amount of empty space.  The kids are told to walk around and mingle.  When the leader calls out a number, the kids must then make a group with that many people in it.  The leader will then call out an object (for example a plane) and the kids represent that object using all group members.  You can make the game more competitive by eliminating groups who are slower.  You can also make the game more math-oriented by having them makes shapes with their bodies (this can get especially challenging when you ask them to make a triangle with their group of four).  The game can get more interesting with older kids by introducing fractions.  For example, if you ask them to make a plane with six people, and then say one third of the group must be passengers in the place, they will have to figure out what one third of six is.  

Sing a song with math lyrics: 
Children, especially smaller children, really enjoy singing songs.  You could have a math cheer or song that you teach during your first visit, and sing each time you return.  This will help add consistency to your visits, and help establish a routine that the children can look forward to.  Here is an example of a song you could sing:     (you may want to shorten it depending on the abilities of your class)       

"Blueberry Pie" (to the tune of American Pie)
Lyrics:
A long long time ago,
I can still remember how - that sweet taste used to make me smile
And I knew if I had some pie
That I could share it between you and I
And then we'd all be happy for a while

Chorus:
Bye-bye, my "blueberry" pie
Ate a quarter and another
Until I thought I would die
I laid down to rest and look up at the sky
Singin this'll be the day that I die
This'll be the day that I die

Do you know how to share?
And do you know, how to do it fair?
If your teacher tells you so
How much is half, do you know?
Are you a big math fractions pro?
Can we teach you math fractions - real slow?

Well, I know that you can learn fractions
Just concentrate without distraction
Here's a quarter and a fifth
Fractions are boring, that's a myth

We were students just like you
We learned fractions and you can too
Work real hard and it'll be true
Come on give fractions a try
I started singin........

Chorus

Math Twister:
This game is very active, and can be a lot of fun.  You will need a twister game (mat and spinner) and a set of math questions already made up that are appropriate to the age group.   Here is how you play the game:
1) Establish a time limit for the game.
2) Draw a chart on the chalkboard to track each group's points.
3) Split the kids into 4 groups.
4) Choose a system of sorting the kids in each group (i.e. alphabetical to first names).
5) Ask Group 1 a math question.

· If the answer is correct, the group is given 1 pt and the 1st person in the group spins and "twists." 

· If the answer is incorrect, the group gets no points.
6) Repeat for all groups, but once a group has a child "twisting", if the child falls or removes his hand/foot from the correct place, the group loses 1 pt and in the next round, the next child in the group gets to "twist."
7) At the end of the time limit, the group with the most points wins. 

You can always change the game around to fit the needs of your particular class.  

Brain Teasers:
Get a book of brain teasers from a library and give one or two out to the class each visit.  Challenge them to figure out the answers at home and have them ready when you come back for your next visit.  Devise some kind of reward for those students who got the right answer or who showed a strong effort.  

Session Ideas:

Pattern Blocks
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Pattern blocks are a lot of fun and are a great way to teach kids about patterning, geometry and spatial sense.  They can be used for many different ages.  Most schools have pattern blocks, so be sure to ask your teacher.  
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For younger kids you can challenge them to make a pattern and have a partner continue it.  You can talk about symmetry and get them to make a symmetrical image by having them create an object using the blocks, tracing it onto a page folder in half, cut it out and unfold it to show both sides of the image, with two symmetrical halves.    

For older kids, you can challenge them to make an image, trace around the edges and have a partner try to duplicate it.  You can also limit how many blocks they have and ask them to make a certain object.  Pattern blocks are also excellent resources for exploring tessellations.  
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Cubelinks

These small, interlocking blocks can also be used to teach about patterning, geometry and spatial sense, but can also be used when learning number sense and numeration, data management, and measurement.  

For patterning, have kids create patterns using different colours of blocks.  To help with geometry, have kids create different shapes and images using only a limited number of blocks.  
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The blocks can also be arranged into groups of 5 or 10 to help learn to count by those numbers, and as they can be broken down into single units, this also helps kids understand the value of certain numbers.  

Cubelinks can be used for data management, by helping to create charts.  For example, kids can create a class chart by having each kid take a cubelink of their favourite colour.  By putting all of the cubelinks together of the same colour, you will be able to create a chart that illustrates the most popular colour of the class.  
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For measurement, kids can use cubelinks as units.  Kids can estimate how many cubelinks it will take to go across the classroom.  For older kids who have learned about centimeters and metres, and who have also learned multiplication and division, have them try to figure out how many centimeters or metres long the classroom is, by only knowing the length of one cubelink.  (This could be made extra fun if you turned the whole lesson into a survival game, where kids had to solve a bunch of problems by only using the materials you give them).  

Connecting Math with Literature
Many children’s authors have written books that have math connections.  Often, there are even suggestions of activities in the back of children’s books that are related to math.  Kids love listening to stories (especially younger children), and having a story would make the math much more meaningful to the child.  Many books by Marilyn Burns are both excellent stories, and fun math activities.  Many of these books can be taken out of the Education Library on West campus.  This website also has a variety of resources about connecting math with literature: http://www.mathsolutions.com/mb/content/publications/p_pub_05.html
Baking:
Baking is an excellent way to teach kids about measurement, and fractions.  Depending on the school and the kids, you may be able to find a kitchen in the school and have all the kids bake something that they can take home.  However if this is not possible, you could have the kids help you to measure out the ingredients and only make one thing.  Here is a recipe for Kool-Aid Play Dough, which, after having made it, could be used to teach more about fractions.  

"Kool-Aid Play Dough"
Materials needed:
Measuring cups and spoons
Large bowl
Wooden spoon
2 ½ cups flour
½ cup salt
2 pkgs dry unsweetened Kool-Aid
2 cups boiling water (may need to bring a kettle or thermos)
3 tablespoons oil

Have the kids help you measure the ingredients and as they do, explain the fractions or measures you are using.

1) Mix dry ingredients together.
2) Mix liquids together.
3) Pour liquids over dry ingredients.
4) Stir until ball is formed (it takes a while) - have the kids take turns
5) Cool the mixture.
6) Knead until smooth.
Make sure you check with your teacher for any allergies in the class.  

Have a class election:     
Use math to teach kids about the election process.  Ask volunteers to make a speech about why they should be the next Prime Minister of Canada, and hold a mock election.  For younger children who may not understand about government, you could hold a vote on what is the best colour, the best sport etc.  Hold a mock election within the class and have the kids vote.  For younger children, you can count the ballots together and make a chart or graph to determine the winner.  For older children you can appoint two or three students to count the ballots.  You can introduce the idea of recounting the ballots and also talk about percentages, by figuring out what percentage of the class voted for whom.  You could expand on this and turn your percentages into fractions and ratios and probabilities.         
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Tangrams
Similar to pattern blocks, tangrams are 7 specific shapes that can be rearranged to form different objects.  You can find stencils of these shapes on the net or in the Education Library, and challenge the children to figure out which shapes go where.  You can also challenge them to create their own objects and challenge their friends to figure it out.   

Probability Games:
You can talk about probability and chance by using a number of things.  One example would be to have students throw two die, and have them chart which numbers each throw reveals.  Have them each do 50 throws, and then figure out which numbers come up the most often and why.  Talk about the importance of doing many samples, and how the test might be altered or wrong.  

Introduce Kinematics:
Have kids calculate velocities by rolling balls down a ramp.  By measuring the time it took for the ball to roll down, and the distance it rolled in the certain time period, and dividing the distance by the time, kids will be able to figure out the velocities of the balls.  Use different objects to roll to explore which rolls the fastest and which rolls the slowest and why.  

Math Survivor:
Divide the kids into 4 or 5 different teams.  Have them create a team flag by presenting them with a fractions problem (example: one quarter of the flag must be blue, three quarters must be red, you may make it more challenging for older students).  Following that, have students face off in math challenges, where the winning team earns points.  The team with the most points at the end of the game wins.  Be sure the teams are equally balanced in terms of math ability so that one team does not dominate the game.  Try to make the math challenges Survivor themed to make it more meaningful to the kids.  

Scavenger Hunt:
Kids love answering riddles and hunting for clues, especially younger children.  Invent a scenario where something has been stolen and the kids must work together to solve the math challenges,  in order to recover the lost item.  Hide clues around the class and use riddles that the kids can try and solve (example: hide a clue in a plant and make the riddle “I grow in the sun, and only ever drink water”).  
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TIME FRAME

Here is a time frame to follow for your Math Bridge visits this year.  Please do you best to stick to this time frame, as it will ensure a successful relationship with your school.  Remember, you must inform your team captain that you have been out to visit.  If not, he/she will be getting in touch with you to figure out why you have not yet gone. 

Deadline for contacting your teacher:
____________________, 2007
Deadline for first visit:
__________________________, 2007
Deadline for second visit:
__________________________, 2007
Deadline for third visit:
__________________________, 2007
Deadline for fourth visit:
__________________________, 2008
Deadline for fifth visit:
__________________________, 2008
Deadline for sixth visit:
__________________________, 2008
GROUP INFORMATION (fill this in when your teacher is assigned to you)

School name:
______________________________     Phone: __________________

Teacher’s Name: _______________________________           Grade: __________

Group Members Names:




Phone numbers:

_______________________________________________________________________

________________________________________________________________________

________________________________________________________________________

 Team captain: ____________________________________

Session Plan

Date of Session:



Topic of Session:

Time Period:

Goal of Session:
The goal you set can be general or specific, but be sure it is realistic.  As you plan your session, make sure that every activity relates somehow to the goal.  


Brief Outline 

Here you should briefly outline the activities you will do in order, and indicate a time frame for each.  

-






-

-






-

-






-

-






-

Materials 

Here you should indicate any and all materials that may be needed to complete your activity, and make sure you know where all of the materials are coming from.  Your teacher is probably your best resource, just give him/her notice about what you will require.

-






-

-






-

-






-

-






-

Detailed Outline    

Here you should list all of your activities and go into detail about what you will say, how you will present/introduce your activity in a comprehensive manner, how you will get the class involved, how you will monitor/supervise the activity, and how you will conclude and/or lead into the next activity.  You should also consider how you will wrap up your session and how you will make the session meaningful to the children.  Be sure to indicate a time frame for each activity, and leave some room for flexibility.  

	


