Math & Music Unit
By

 Kelly O’Neill & Kristopher Snarby

Teacher’s guide :   Fractions and Probability in Music
- A two-week comprehensive thematic unit plan

for the Grades 6 & 7 Levels
This unit will focus on introducing the concept of fractions and probability through a hands-on approach.  Using hands on experiences and drawing parallels to music, we will explore fractional equations and their relationship to musical note values. 
By starting with their prior knowledge (pizza), and gradually moving to musical concepts with incorporate fractions and probability, students will re-affirm what they know and transfer this existing knowledge to music and math.  Poetry will aid us in exploring lyric writing and probability, eventually leading to a small emphasis on performance.  Some of the questions that will be posed and explored include:

1. What is the relationship between math and music?

2. How does a guitar work?

3. Can pitch be measured?

4. What do musical notes represent?

5. Which great composer used math in composing his masterpieces?

6. What makes a hit song?

7. Can you see any patterns in music?

8. Do music notes relate to fractions?

9. Are there mathematical patterns in music?

    10. Is there a limit to the ways in which we can represent 1?

    11. Why is it important to understand fractions?

In addition to lesson plans and worksheets included below, we have provided you with an assessment tool that may or may not come in handy.  The file is entitled “Assessment” and it is an Excel File.  Please feel free to use it, and adapt it to suit your needs.
· All lessons are designed for a 45 minute-period.
· Some of these lessons may be used on their own. 

· Please feel free to adapt and alter lessons to meet your specific educational goals!

If you have any questions regarding our unit plan, do not hesitate             to e-mail us at: 016354o@acadiau.ca or 039411s@acadiau.ca. 

Thank You for your interest in our work!
Outcomes covered throughout the entire unit:
GCO/SCO’s from both Math and Music will include: 
Math – Grade 6:
A2
Represent fractions and decimals

B5
Add and subtract simple fractions using models

G1
Conduct simple simulations to determine probabilities

G3
Analyze simple probabilistic claims

G4
Determine theoretical probabilities

Math – Grade 7:

A9 
Compare and order proper and improper fractions, mixed numbers, and decimal 
numbers

A10 
Illustrate, explain, and express ratios, fractions, decimals, and percents in alternative forms

B2  
Solve problems involving proportions, using a variety of methods 

B6 
Estimate sums and differences of fractions when appropriate

C1 
Describe a pattern, using written and spoken language and tables   and graphs

D1  
Identify, use, and convert among the SI units to measure, estimate, and solve 
problems that relate to length, area, volume, mass, and capacity

F7
Formulate statistics projects to explore current issues from within mathematics, other subject areas, or the world of students

G2
Solve probability problems, using simulations and by conducting experiments

G5
Compare experimental results with theoretical results

Music – Grade 6:

2.1.1 Demonstrate an awareness of rhythmic/melodic concepts, form and texture through language, movement and performance.

2.2.1
Select a variety of materials, techniques, and forms to create, make and present music

7.1.2
Create music for given purposes


9.1.3
Demonstrate appreciation for ways in which music reflects ideas and themes

Music – Grade 7:

1.1
Sing or play, maintaining within a variety of textures and harmonies, using a range of musical structures and styles

1.4
Use a variety of notational systems to represent musical thoughts and ideas

2.1
Improvise and compose patterns and short pieces using a variety of sound sources 
and technologies

2.2
Present music, co-ordinating reading, listening and playing/singing skills.

2.3
Perform, alone and with others, music expressing a broad range of thoughts, images and feelings

3.1
Identify and describe uses of music in daily life both local and global 
5.1
Define relationships between music, other arts, and other subjects

8.3
Use feedback from others to examine their own music work in light of their original intent.

Lesson #1:
SHARING YOUR PIZZA!
	Math SCOs for this Lesson

6-A2
Represent fractions and decimals

6-B5
Add and subtract simple fractions using models

7-A9 
Compare and order proper and improper fractions, mixed numbers, and decimal numbers

7-A10 Illustrate, explain, and express ratios, fractions, decimals, and percents in alternative forms

7-B6 
Estimate sums and differences of fractions when appropriate




Pre-class preparation:
Compass, Protractor, Markers, Scissors, Sheets of Bristol board, Ready-made Bristol board pizzas (for secondary activity), Lesson 1 Worksheets

Procedure:
· Using the “Hit Song Groups” sheet, the class will be divided into groups of four. (Distribute as many cards as there are students, if there are one or two students left, they can join other groups, if there are three left, they can form their own group).

· Issue a piece of Bristol board to each group.

· Using the large protractor, instruct students that they will now transform the piece of Bristol board into a “pizza”, by cutting out a circle.  [Students will colour the Bristol board with toppings, cheese, sauce, and whatever else they would like to have on their “pizza”.  They can also name their team - Pepperoni Players, Veggie Lovers, Meat maniacs, etc…]
· After they finish colouring in the pizza, the lesson on fractions will begin.

· Ask the students how much of the pizza is in front of them? Has any of it been eaten yet?  Is it whole?

· Instruct students to cut the pizza in half.  How many separate slices of pizza are there now?  How many halves make up the whole pizza?  

· Are there enough slices of pizza to feed your group?  What can you do to the pizza now to give each member an equal amount of pizza?

· Students will then cut each half in two.

· How many slices of pizza are there now?  A quarter / a fourth. Does everyone in your group have the same size slice?  How many slices now make up the whole pizza?  Are these slices as big as the slices before?  How big are they compared to before?  
· Take one group of students and use them as an example for class.  Pose question:
· What if      (Student A)    wants more pizza, and   (Student B)
 feels that (s)he has too much?  Is there any way    (Student A)   could have more pizza without biting into     (Student B’s)    slice?
· Students will (hopefully) suggest cutting off a part of Student B’s pizza.
· Instruct students to now divide the pizza into more slices.  Each slice should be cut in half.  How many slices of pizza are there now? (Eight)  If everyone in the group has the same amount of pizza, how many slices would that be for each person? (two).  
· Pose more questions such as:
· If  (Student A)   eats one slice, how many slices remain?
· If four slices are taken, how many slices are left in the pizza? (four) How much of the pizza is remaining? (half)
· What if two slices are taken?  How many slices are left in the pizza? (six) How much of the whole pizza is remaining? (three quarters).
· Is it possible for a group of 3 or 5, for example, to divide the pizza among the group if it is cut in eighths, sixteenths, 32nds, etc…  How might you go about doing so?  Be prepared to defend and explain your answer.
· What if each person eats one slice.  How many slices are left?  (four).  How much of the whole pizza remains? (half).  
· Students can physically examine this by taking out one slice each, and then combining the remaining slices.  They will then see that exactly half the pizza remains.
	Group Activity:  “Lesson 1 – Group Activity”


Groups will be asked to create a problem relating to the previous pizza example.  In their groups, students should devise a problem that will be posed to another group. (This activity will be one method of assessing the understanding of group members).


Students will be asked to create a pizza problem involving one or two pizzas, divided into however many slices they want.  (Some groups may want to divide pizza into 10 slices, others may choose 21 slices.  In other words, they will have the artistic and mathematical freedom to create their own problem.  In addition to creating a problem, they must provide you, the teacher, with an answer key.  (Answer Key is available with the work sheets under “Lesson 1 – Group Activity Answer Key”.)



Homework Assignment:  
Issue the “Lesson 1 – HW Assignment” to students. 

This homework problem will be collected in the next class to be checked for “effort”, and “content”.

Johnny wants to order a pizza for all of his friends.  He calls Pronto’s Pizza and orders 2 large pizzas.  Each pizza has 8 slices.  Betty wants a quarter of 1 pizza, Rupert wants three eighths of a pizza, Isabelle only wants 1 slice, Peter wants 3.5 slices, Julie wants 2.5 slices and Johnny wants half a pizza.  If each pizza costs $12.00, how much does everybody owe? 

Answers:

Betty owes $3.00

Rupert owes $4.50

Isabelle owes $1.50

Peter owes $5.25

Julie owes $3.75

Johnny owes $6.00
Lesson 2:
HOW MANY WAYS CAN WE  REPRESENT THE WHOLE?

	Math SCOs for this Lesson

7-A9 
Compare and order proper and improper fractions, mixed numbers, and decimal 
numbers

7-A10 Illustrate, explain, and express ratios, fractions, decimals, and percents in alternative forms

7-B2  Solve problems involving proportions, using a variety of methods 

	Music SCOs for this Lesson

6-2.11Demonstrate an awareness of rhythmic/melodic concepts, form and texture through language, movement and performance

7-1.4  Use a variety of notational systems to represent musical   thoughts and ideas

7-5.1  Define relationships between music, other arts, and other  subjects


Pre-class Preparation

· Lesson 2 Worksheets, Pizzas (1st & 2nd), Scissors,
Procedure

· Using their pizza reference from the previous class, ask them the following:

· If we had 4 groups, how much pizza will each group get if the entire class split a 12-inch pizza?

· A 16-inch pizza?  A 20-inch pizza?  A Party Pizza? (a quarter) [The point of this is for students to recognise that the answer is relative and therefore always equal to one quarter, or one fourth.] 

· How many ‘quarters’ does it take to make up a whole pizza?

· What if there were 5 groups?  6-10 groups? 

· How can we represent an entire pizza? (It is whole)

· Does anyone know where we hear this term ‘whole?’  Music?  What does it mean?  How can it be broken down?  Using the ‘whole pizza’ as a clue, what kind of symbol might we be able to represent this?  In musical terms?

· The class rejoins their original pizza group.  

· Draw a parallel so that one pizza = one measure. Divide the entire pizza into 16ths.  Then have the groups divide the slices of their pizza so that one person has a half, one has a quarter, one person has an eighth and one has two sixteenths.  How can we notate this in musical terms?

Teacher leads the following discussion and exploration:


· How could we ‘notate’ pizza as a whole?  Introduce whole note.

· How could we ‘notate’ the two halves of the pizza? Introduce half note

· How could we ‘notate’ the four quarters of the pizza? Introduce quarter note

· How could we ‘notate’ the eight slices of pizza?  Introduce eighth note

· How could we ‘notate’ the sixteen slices of pizza?  Introduce sixteenth notes

Place “Note Values” sheet on the overhead, to aid in discussion.
· Distribute the “Representing the Pizza” worksheet.  In their groups, have the students devise as many ways as possible to represent their entire (whole) pizza by using musical notations.  Convert these representations into fractional equations. 

· Have the groups compare their answers to other groups’ findings.  

· On the board, have each group write one example of how they represented their 1st whole pizza.  

Group 1’s Whole Pizza Equation = Group 2’s Whole Pizza Equation

Group 3’s Whole Pizza Equation = Group 4’s Whole Pizza Equation

Group 5’s Whole Pizza Equation = Group 6’s Whole Pizza Equation

Did any of the groups experience difficulty in representing their pizzas using musical notation?  Why do you think?  Are there symbols in music to help in representing their odd sliced pizzas?  What could we do to overcome this problem?  [If teacher feels musically comfortable, discuss the use of dotted notes and rests.] 

Homework:

· Complete “Note Values Worksheet”. 

Lesson 3:
MEASURING RHYTHM

	Math SCOs for this Lesson

7-A2  Represent fractions and decimals 

	Music SCOs for this Lesson

6-2.1.1 Demonstrate an awareness of rhythmic/melodic concepts, form and texture through language, movement and performance




Pre-class preparation:

· Metronome
Procedure:

Using the “Note Values Worksheet” completed the previous day or for homework, review the concepts to begin the lesson, however from a more physical/musical approach.  

Measuring Rhythm

To learn and/or review the value of musical notes and rests, have the students clap/tap/hum along with you through the following exercises in order to feel and hear the value of each note.  For simplicity’s sake use a 4-beat measure.  Have the students tap each beat:  tap, tap, tap, tap by patting (or “patching”) on their thighs.

The whole note

· The whole note is an oval (it looks like an egg on its side) with no color inside and no vertical line attached. Introduce the concept of the whole note by clapping its value. Clap once for each 4-beat measure you tap: clap, tap, tap, tap. As you clap, hum the note and hold it over all four beats (hum-mm-mm-mm). Have students clap, tap, and hum with you. 

The half note

· The half note looks like a whole note, but it has a vertical line attached. Draw a half note for students to see, and write the fraction 1/2 next to it. Clap (clap, tap, clap, tap) and hum (hum-mm, hum-mm) to represent the half note for students as you tap your foot to the four beats of the measure. Have students clap, tap, and hum with you. 

The quarter note

· The quarter note looks like a half note, but the oval is filled in with solid black. Draw a quarter note for students, and write the fraction 1/4 next to it. Clap (clap, clap, clap, clap) to represent the quarter note as you tap your foot to a four-beat measure. Have students clap and tap with you. 

The eighth note

· The eight note looks like a quarter note, except it has a curly line (like a flag blowing in the wind) at the end of the vertical line. Draw an eighth note for students, and write the fraction 1/8 next to it. Clap twice for each beat (clap-clap, clap-clap, clap-clap, clap-clap) to represent the eighth note to students as you tap your foot to the four-beat measure. Have students clap and tap with you. 

The sixteenth note

· Introduce the sixteenth note. The sixteenth note looks like a quarter note, except it has two curly lines at the top (or bottom) of the vertical line. Draw a sixteenth note for students, and write the fraction 1/16 next to it. Clap four times for each beat (clap-clap-clap-clap, clap-clap-clap-clap, clap-clap-clap-clap, clap-clap-clap-clap) as you tap your foot to the four beats of the measure. Have students clap and tap with you. 

	Listening & Notating Activity:

With the use of a metronome and the students’ “Representing the Pizza” worksheets, have a member from each group clap out one of their musical notations which they chose to represent their whole pizza.  This will eventually turn into a listening and notating exercise where the rest of the class attempts to notate all of the others groups’ measures of music.  Using a blank sheet of paper, have the students attempt to notate all of their findings.  They will be stumped at times, however the point is to listen and identify particular rhythms and subdivisions of beats.  Allow the music teacher to further develop this concept – they will love you for introducing it!



	Group activity:

Divide the class into groups.  Have each group represent a different note value. For instance, in 4/4 time and using your metronome at a slow pace to practice, have one group outline the basic beat by clapping (the quarter notes / fourths).  Once this group has achieved this regular beat, assign another group to clap the eighth notes, and so on until the beat has been subdivided to include all groups.  (You can also have groups outline half notes and whole notes as well, though they may find this somewhat static activity).  

Once the class is clapping in unison and keeping the beat, have one group drop out at a time and allow one of their members to improvise another rhythm that aligns with the ongoing rhythms, allowing all group members to do this.  There is no right or wrong way to do this.  It is to free the creative airflows and allow the students to feel the rhythm and therefore the subdivisions of the ‘whole.’ 




Extension:

In a circle, have the entire class clap out the basic beat.  At any time, any student can make a rhythmical contribution (an improvisation) to feel the infinite number of ways to represent a value.  This enables the students to compose their own rhythms on the spot in a chosen parameter which will help them to realise the correct possibilities for any given ‘problem’, or in this case, musical beat.  

Lesson 4:
WEBQUESTS

	Math SCOs for this Lesson

6-G1
Conduct simple simulations to determine probabilities

6-G3
Analyze simple probabilistic claims

7-A10 Illustrate, explain, and express ratios, fractions, decimals, and percents in alternative forms



	Music SCOs for this Lesson

6-9.1.3Demonstrate appreciation for ways in which music reflects ideas and themes


Use the following link to enable your students to access the following information and websites.

http://axe.acadiau.ca/~039411s/math40C3.htm
In the computer lab, the students get to perform multiple tasks to reinforce their working knowledge of note values & fractions.  Using various websites, in their groups, students will develop a quiz based on an assigned website.  In addition to creating a questionnaire “Website Questionnaire”, groups will answer questions appropriately in a provided “Website Answer Key”.  If some groups have completed this activity more quickly than others, you could have groups exchange questionnaires with each other in order to explore more music & math websites.  
http://www.aip.org/isns/reports/2002/058.html (More Challenging)

http://library.thinkquest.org/C001468F/ 

http://www.musiceducationmadness.com/guitar.shtml
http://www.sfskids.org/
http://www.doubleclick.com.sg/town4kids/kids/music4kids/dictionary/symbols/trebleclef.htm
http://www.mozartmath.com
http://www.teachingtools.com/GoFigure/Saw-a-Tune.htm
http://www.nyphilkids.org/main.phtml
http://www.math.niu.edu/~rusin/papers/uses-math/music/
Lesson 5:
FUN DAY

	Music SCOs for this Lesson

6-2.2.1Select a variety of materials, techniques, and forms to create, make and present music

7-2.2
Present music, co-ordinating reading, listening and playing/singing skills.

7-3.1
Identify and describe uses of music in daily life both local and global




Students should assemble into 5 groups.  Throughout this entire class, they will visit several stations – either for review of covered material or introduction of new material.  They will have 8-10 minutes at each station.  Within each group, there needs to be a

1. captain – reads the directions

2. recorder – records group achievement

3. administrator – sets up and cleans up the station

4. reporter – reports group focus and any problems if any 

On the next page, you will find a variety of guides for each workstation.  Please feel free to make any adjustments to suit your classroom needs.
STATION ONE

	JEOPARDY

	Definitions
	Follow the rules
	Terminology
	Back to basics
	Symbols

	The top number in a fraction

Numerator
	One approach to multiplying fractions.

Cross multiplication
	Another format in which to represent a fraction.

Decimal
	The instrument used to perform mathematical skills.

Calculator
	≥

Greater than or Equal to.

	The system of measurement using cm, m and kms.

Metric System
	Before you can add 2 fractions together.

Find a common denominator.
	A word that means “what are the chances?”

Probability
	The set of rules which tells you whether or not to +, -, * or / first.

Order of Operations
	<

Less than

	The system of numbers which includes positive and negative numbers.

Integers
	What do you do first in an equation? Multiplication or addition?

Multiplication
	It’s acronym is G.C.F.

Greatest Common Factor.
	It has 360 degrees.

Circle.
	We measure angles using this symbol º

Degrees.

	They include 2, 4, 6, 8, 10, 12, etc.

Even numbers
	What’s the result of a (-) number times another (-) number?

A Positive number
	An approximate calculation of the value of something.

Estimate


	They include 3, 5, 7, 9, 11, 13, etc.

Odd numbers
	         __

       √ 

Square Root

	The bottom number in a fraction

Denominator
	How many centimetres in a metre?

100
	They include numbers such as  5, 7, 13, 17, 29, 37 etc…

Prime numbers
	The number 2 is the _______ in this example,  52

Exponent
	%.

Percent




STATION TWO

WORD WORMS

Each member of your team must attempt to spell the word backwards.  

· Numerator

· Equation

· Denominator

· Fraction

· Quarter

· Eighth

· Sixteenth

· Multiplication

· Integer

· Fourths

· Equation

STATION THREE

WORD SCRAMBLE

Unscramble the following Words.

· TRSNIFAOC

(FRACTIONS)

· CTMIMSEHATA
(MATHEMATICS)

· TESQNAUIO
(EQUATIONS)

· MRNAOERUT
(NUMERATOR)

· RDITOENANMO
(DENOMINATOR)

· YBIPBIORTLA
(PROBABILITY)

STATION FOUR

MUSICARITHMETIC

Photocopy the attached “Mathematical Arithmetic” sheet.  At this station, the students will complete the worksheet. 

STATION FIVE

MATCHING GAME

Using the supplied “Matching game” file, cut out all of the ‘squares’ and place them in an envelope.  At this station, the students will have to find which cards correspond with one another.  

Lesson 6:
HOW DOES A GUITAR WORK?
	Math SCOs for this Lesson

6-A2
Represent fractions and decimals

6-G1
Conduct simple simulations to determine probabilities

6-G4
Determine theoretical probabilities

7-B2  Solve problems involving proportions, using a variety of methods 

7-D1  Identify, use, and convert among the SI units to measure, estimate, and solve problems that relate to length, area, volume, mass, and capacity



	Music SCOs for this Lesson

6-2.2.1Select a variety of materials, techniques, and forms to create, make and present music

6-7.1.2 Create music for given purposes

7-1.4
Use a variety of notational systems to represent musical thoughts and ideas

7-2.1 Improvise and compose patterns and short pieces using a variety 

          of sound  

7-2.2
Present music, co-ordinating reading, listening and playing/singing skills.

7-2.3
Perform, alone and with others, music expressing a broad range of thoughts, images and feelings

7-5.1
Define relationships between music, other arts, and other subjects




Build your own Monochord!

Definition:  A monochord is an instrument with one string

Materials needed:

· A flat board (at least 60 cm in length)

· String (fish line/guitar strings)

· Cutting device

· Washers and screws/nails

· Small pieces of wood/plastic (something with a bit of height) to use as bridges

· Measuring devices – rulers, measuring tape

· Screwdriver/Hammer

· Recording of “The Sound of Music”

· Pitch pipe, piano – any tuned instrument to display the notes in the major scale.

Instructions:  

1. Tie string to washer and attach string to either end of the board by screwing in the screw at either end – try to keep the string as taught as possible.

2. Place 2 ‘bridges’ under the string at either end of the board.

Now you can play your new homemade instrument.  Experiment with your monochord by moving the bridges around and plucking the string. What do you notice?  What happens when the bridges are close together?  Far apart?

Directions

a) Label your bridges Y and Z.

b) Place the bridges as far apart as possible on your board.

c) Mark the positions of Y and Z on your board.  Call this position ‘home base.’ 

d) Measure the distance between Y and Z (in cm). 

e) Pluck the string.  

f) Move Y closer to Z.  

g) Pluck the string. 

h) What do you notice?

i) Did you produce a higher or lower pitch?

j) Return to home base.

k) Pluck the string.

l) By ‘pinching’ the string against the monochord board (at various points along the board), find a spot for Y where the pitch is exactly an octave higher from home base.
m) Mark this position A.

n) What is the distance between A and Z?

o) Is there a pattern?

p) Is there a way we can ‘define’ the pattern mathematically?

q) Listen to “Do, a deer” from The Sound of Music by Rodgers and Hammerstein.

r) Sing the major scale.

s) Can you find all the notes in the major scale on your instrument? [Note: With the help of a pitch pipe, hopefully the group will be able to somewhat approximate this activity.] 

t) Find the distance between the bridges for Do, Re, Mi, Fa, So, La, Ti and High Do.

u) Can you compose a song of your own?

If technology permits, feel free to record their compositions and perhaps play back with a software program that enables them to visually SEE their compositions.  Programs such as Spectrum Pro will achieve this task.

Lesson 7:
EXPLORING PITCH

	Math SCO’s for this lesson

7-A10 Illustrate, explain, and express ratios, fractions, decimals, and percents in alternative forms

7-C1 
Describe a pattern, using written and spoken language and tables and graphs

7-D1 Identify, use, and convert among the SI units to measure, estimate, and solve problems that relate to length, area, volume, mass, and capacity

7-G5
Compare experimental results with theoretical results



	Music SCO’s for this lesson 

7-5.1
Define relationships between music, other arts, and other subjects


Pre-class preparation:

· One stringed instrument for each group (ukulele, guitar – electric & acoustic, bango, mandolin, bass, violin, cello, viola) 
· Rulers

· Pitch pipes

· Blank sheets of paper
Procedure:

Exploring the mechanics of stringed instruments.

In this lesson, the students are given the opportunity to explore the concept of a stringed instrument further.  With the below questions as guidelines, they are asked to develop further their findings and defend their positions.  
In an ideal situation, they will have access to computers and will be able to research online, back up their findings and design a short and sweet mini-presentation on their instrument and theory – all in this one class!  This lesson is to be presented in a very exploratory manner in order to allow the students to reiterate what they have learned to date before moving forward in the unit. 

Each group is given a stringed instrument.  In their groups, discuss (and record) the following questions:   

· What have you learned about the mechanics of stringed instruments?  

· With using only a ruler and an instrument, what can you prove? 

· How does it work?  

· Is there a pattern?  

· How would you summarize your findings?

· How does our unit on fractions relate to this?

· Does your proof relate to all stringed instruments?

· Can you find the same notes in different octaves on the same string?  

· What conclusion can you draw at this point?  

· Does it always hold true?  

· Test your findings to see if they hold true for all the other strings. 

· What resources back up your findings?

· What other mathematical concepts were used in proving your theory?

Lesson 8:
WRITING A HIT SONG

	Math SCOs for this Lesson 
7-C1  Describe a pattern, using written and spoken language and tables and graphs



	Music SCOs for this Lesson

6-2.1.1 Demonstrate an awareness of rhythmic/melodic concepts, form and texture through language, movement and performance.

6-2.2.1 Select a variety of materials, techniques, and forms to create, make and present music

6-7.1.2 Create music for given purposes


7-1.1
Sing or play, maintaining within a variety of textures and harmonies, using a range of musical structures and styles

7-2.1
Improvise and compose patterns and short pieces using a variety of sound…

7-2.3
Perform, alone and with others, music expressing a broad range of thoughts, images and feelings

7-3.1
Identify and describe uses of music in daily life both local and global




Pre-Class Preparation:
· Sample poem to act as a sample of how to use lyrics to write a musical composition (a song).  You can have your class use an already existing poem, or have them compose their own.

· Black markers for each group

· Cash Register Tape.

Procedure:

· Ask the class to brainstorm possible subjects depicted in music. (love, loss, nature, industry, politics, school, family, events, etc…) Write these suggestions on the board for future reference. In groups (different from their pizza groups), have the students write their own group poem on a subject of their choice.  
· After each group has completed their poem, guide them to begin constructing rhythms to match the natural syllabification of their poem.  Have the groups attempt to come up with a rhythm that makes sense for the song.  (ie: One syllable words should generally be quarter/half or whole notes), while multi-syllable words should normally be eighth notes).  
· During this time, place sheets of chart paper (one per group) around the room on the walls of the classroom.  
· Each group will write down (with black marker) their rhythms & lyrics on their designated chart paper (with the rhythms above the corresponding lyrics).  
· Once each group has finished, each group rotates to another group’s poem.  They have a few minutes in order to practice clapping the notated rhythms. Once they feel comfortable with these rhythms, they can chorally speak the lyrics in rhythm for the rest of the class.   (If the class is not yet able to do this successfully, they should only attempt to clap out the rhythm of each line.  Following security with the rhythm, they can now insert the words.)
· Once all poems have been ‘performed’ (either clapping or speaking) the students can head back to their chart paper and make any necessary changes they feel are needed (for instance, was it clear to others?  How might they change it to simplify?)   
· Next class:  Student will begin their compositions.  Please remind students to bring in a deck of cards.

Lesson 9:
WHAT ARE THE CHANCES?

	Math SCOs for this Lesson 
6-G1
Conduct simple simulations to determine probabilities

6-G3
Analyze simple probabilistic claims

6-G4
Determine theoretical probabilities

7-F7
Formulate statistics projects to explore current issues from within mathematics, other subject areas, or the world of students

7-G2
Solve probability problems, using simulations and by conducting experiments

7-G5
Compare experimental results with theoretical results



	Music SCOs for this Lesson

6-7.1.2 Create music for given purposes

7-1.4
Use a variety of notational systems to represent musical thoughts and ideas

7-2.1
Improvise and compose patterns and short pieces using a variety of sound…

7-5.1
Define relationships between music, other arts, and other subjects




Pre-Class Preparation:
· Extra decks of cards
· Multiple 8-sided die – in the event that you prefer to use die over cards.  (If this is the case, please substitute all references to “cards” as “die” as you read this lesson.)

· “Your Song” Instruction Sheet

· “Your Song” Recorder Sheet
· Be prepared to place numbers on keys of piano

· **Extra Bristol board if required**

Procedure:

· Students will be given out worksheets (Your Song Instruction & Recorder Sheets). Each group should have a deck of cards.  **Remember, the only cards that will be used will be Ace, 2, 3, 4, 5, 6, & 7.  All other cards should be taken out of the deck.
· Students will then be instructed how class will proceed.  It is imperative that you, the teacher, provide students with an adequate example of what will happen.  Go through the worksheet thoroughly, so they understand the steps by which they will complete this activity.
· Step 1:  Drawing Cards.
· Prior to beginning activity, each group must establish a “recorder” in the group who will be responsible for writing down the results.

· Students in groups will take turn drawing cards from *shuffled* deck.  As cards are drawn, the recorder of each group will write down the number of the card that was drawn in the space provided. Once card is drawn, be sure to return it to the deck of cards *randomly*.
· Step 2:  Transcribe numbers to letters.
· Ace = A, 2 = B, 3 = C, 4 = D and so on.
· Students will then fill in the next column, finding the equivalent letter that corresponds with the number of the card that was drawn.
· Step 3:  Calculate probability data.
· Students will be instructed to count the total number of notes (numbers) that were selected from the deck.  They will be asked to figure out how many times each note should occur, given the fact that there are 7 possible notes, and x number of total notes in the activity. (This will depend on the rhythms of their written poems.) They will then calculate the number of occurrences of each note.  Any surprises?  
· Step 4:  Groups then refer back to their written lyrics. 
They will then write the corresponding note (letter name) to their lyrics.  The notes must appear in the same order that they were drawn from the deck of cards. Students can repeat notes as often as they’d like, but must maintain the original order of notes from their chart.     
· Step 5: *Optional* For students with a musical background, they could be given staff paper to write the notes on the staff paper or perhaps head to the music room to ‘play’ all of the compositions. 
Lesson 10:
PROBABILITY PERFORMS! 
	Music SCOs for this Lesson

6-2.1.1 Demonstrate an awareness of rhythmic/melodic concepts, form and texture through language, movement and performance.

6-2.2.1  Select a variety of materials, techniques, and forms to create, make and present music

6-7.1.2    Create music for given purposes


7-1.1
Sing or play, maintaining within a variety of textures and   harmonies, using a range of musical structures and styles

7-2.1    Improvise and compose patterns and short pieces using a variety of sound …

7-2.2
Present music, co-ordinating reading, listening and    playing/singing skills.

7-2.3
Perform, alone and with others, music expressing a broad range of thoughts, images and feelings

7-5.1
Define relationships between music, other arts, and other   subjects

7-8.3
Use feedback from others to examine their own music work   in light of their original intent.




Pre-Class Preparation:

· Cut out keyboards
· Piano (if possible)
· Ball (Tennis ball, nerf ball)
Procedure
· Once students have completed their compositions, it is time for them to begin preparing for performance.  It could be possible to allow students to practise their compositions on ‘imaginary’ keyboards by using cut-out cardboard keyboards.  
· The students should be given an opportunity to perform these compositions and discuss their findings.  This is where reference the “Hit Song Science” theme comes in.  Students can either play the piece themselves, add arrangements, etc… or you, the teacher can play their tune.  (If the students wish to play the composition, numbers should be taped to the keyboard to allow all students to participate in the activity).  The students with a musical background will not require these numbers; however if there is interest from other students, numbers taped to the keys would not be difficult to organise.
· Following the performance of the melody, students should be encouraged to sing the song with the lyrics from the poem that was selected.  This can be an activity for the entire class.  
· Record the performances so they can be further analysed electronically (simulating a Hit Song Science procedure).  Pattern recognition will then be explored, components to create a musically pleasing experience, etc…  
· All of the groups could also:

a) Exchange probability/note chart and try a new melody for their lyrics.

b) Re-vamp any rhythms to better suit the flow

Following this activity, the class will take part in a “Circle of Knowledge”

· Students sit in a circle and a ball is tossed around between students.  When a student receives the ball, they have to identify one new piece of knowledge that they have learned during the course of the unit.  When they are finished, they shall toss the ball to another classmate.  

We hope you enjoyed working with our Music & Math Unit Plan.  If you have any comments or suggestions for improvements, please feel free to email us at the addresses provided on the first page of this outline!  
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Lesson 1
Hit Song Groups

To create groups of 4 

*extras can remain as smaller groups or join other groups
Using the following chart, cut out as many rows as you will need in order for each student to receive one ballot.  This is a grouping activity.

Place all of the ballots in a hat, and have each student each choose a ballot.  They must then find their respective group by seeking the other ballots that might combine well with theirs.  The ballots all match up in unique ways with the following possible characteristics:

· Composer

· Artist (first name &/or last name) 

· Title

· Style

· Era

· Origin

· Instrumentation

· Other characteristics

Once the students have found their respective partners, you can begin the activity.

	Elvis
	Presley
	Love me tender
	1956

	Amadeus
	Mozart
	Minuet in D
	Classical



	Jackson
	Five
	ABC
	R&B



	Rogers
	Hammerstein
	The Sound of Music
	Musical Theatre

	Cockles
	Mussels
	Traditional
	Irish



	St. Ann’s
	Reel
	Traditional
	Fiddle



	Johann
	Pachelbel
	Canon in D
	Wedding



	Bette
	Midler
	The Rose
	Love Song



	Celine
	Dion
	Quebecois
	Titanic



	Travolta
	Newton-John
	Grease
	You’re the one that I want

	Avril
	Lavigne
	Sk8tr Boy
	Pop



	Black
	Eyed
	Peace
	Where is the Love



	Frank
	Sinatra
	My Way
	New York, New York



	Anne
	Murray
	Snowbird
	Nova Scotian



	Buddy
	Holly
	Peggy
	Sue



	Louis
	Armstrong
	Jazz
	What a Wonderful World


Lesson 1

Student Worksheet – “CREATE YOUR OWN PIZZA PROBLEM”!

1.   
In your groups you will create a pizza problem for another group in the class.  You have just finished working through a couple of examples of pizzas with someone taking away a certain number of slices.  In all of our examples, pizzas were divided into quarters and eighths.  In this activity, feel free to divide pizzas into other numbers, such as 3, 7, 10, 15 slices etc. 

2.
After explaining the pizza(s) that will be used in your activity, pose 5 questions for another group to answer.

3.
On the other sheet of paper, please write down your answers for the questions.

Your Group Name: ____________________________

               Members:________________________________________________________

1.  Number of Pizzas that will be used: __________________

2.  Number of slices per pizza: ___________

Questions for group:

a)  ____________________________________________________________________

b) _____________________________________________________________________

c) _____________________________________________________________________

d) _____________________________________________________________________

e) _____________________________________________________________________

Lesson 1 – Group Activity Answer Key

Group Name: ___________________________________

Group Members: ________________________________________________________

Number of Pizzas: _____________

Number of Slices per Pizza: ______________

Answers to questions:

a) _________

b) _________

c) _________

d) _________

e) _________

Worksheet #1




Name: ____________________








Date: _____________________
Problem:

     Johnny wants to order a pizza for all of his friends.  He calls Pronto’s Pizza in Wolfville and orders two large pizzas.  Each pizza has eight slices.  Betty wants a quarter of one pizza, Rupert wants three eighths of a pizza, Isabelle only wants one slice, Peter wants 3.5 slices, Julie wants 2.5 slices and Johnny wants half a pizza.  If each pizza costs $12.00, how much does everybody owe?
Work Area:


[image: image1]
Betty owes $_________ 



Peter owes $________

Julie owes $________



Johnny owes $________

Rupert owes $________



Isabelle owes $_________

Lesson 2
Representing the Pizza
Group Name: _________________________

Group Member: _________________________________________________________

	Example Number:
	Musical Notation
	Equivalent Fraction

	1.
	
	

	2. 
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


	VALUE
	MUSICAL NOTE SYMBOL
	EQUIVALENT FRACTION

	Whole


	
	

	Half


	
	

	Quarter


	
	

	Eighth


	
	

	Sixteenth


	
	

	Dotted Half


	
	

	Dotted Quarter


	
	

	Dotted Whole


	
	

	Dotted Eighth


	
	

	Dotted Sixteenth


	
	

	Quarter Rest


	
	

	Eighth Rest


	
	

	Sixteenth Rest
	
	

	Whole Rest


	
	

	Half Rest


	
	


Lesson 4
Website Answer Key
Group Name: _____________________

Group Members: _______________________________________________

Website: www.____________________________________________________
Please provide the answers to your questions below:

1) ___________________________________________________________

2)____________________________________________________________

3)____________________________________________________________

4)____________________________________________________________

5)____________________________________________________________

6)____________________________________________________________

7)____________________________________________________________

8)____________________________________________________________

9)____________________________________________________________

10)___________________________________________________________
Website Questionnaire:
Group Name: _________________________

Group Members: ______________________________________________

As a group, you will visit the following website: 
www.___________________________________________________                                                                          


Please take some time to visit this website and explore the various pieces of information that is provided.

As a group, you will compile a “Website Questionnaire” with at least 10 questions that are directly found on the website. (Your other worksheet will provide answers to the questions.)

Questions:

1)____________________________________________________________

2)____________________________________________________________

3)____________________________________________________________

4)____________________________________________________________

5)____________________________________________________________

6)____________________________________________________________

7)____________________________________________________________

8)____________________________________________________________

9)____________________________________________________________

10)___________________________________________________________
Lesson 5
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Lesson 7
Stringed Instruments – How do they work?

Group Members: ___________________________________________________

Below are a set of questions.  Please attempt to answer these questions (if you’re stuck on one question, don’t worry… just move on to the next one).  If you have any additional questions/ideas, please discuss them.

You will be marked on content; not on grammar/formatting etc.  I only want to see your ideas and thoughts.  

Please answer/discuss these questions in your groups, and write any pertinent information on a blank sheet of loose-leaf.  This will be collected by me at the end of class.

· What have you learned about the mechanics of stringed instruments?
· With using only a ruler and an instrument, what can you prove? 
· How does it work?  
· Is there a pattern?

· How would you summarize your findings?
· How does our unit on fractions relate to this?
· Does your proof relate to all stringed instruments?
· Can you find the same notes in different octaves on the same string?  
· What conclusion can you draw at this point? 
· Does it always hold true?  
· Test your findings to see if they hold true for all the other strings. 
· What resources back up your findings?
· What other mathematical concepts were used in proving your theory?

Lesson 9

“Your Song” Instruction Sheet

Group Members: __________________________________
Instructions:

Part I

1) Select a recorder to record your results. _______________________

2) Take out all cards between 8 and King.  (You will be left with Ace to 7)

3) Shuffle remaining cards thoroughly.

Part II
4) Begin drawing cards from deck – after drawing the card from the deck, be sure to replace it *randomly* in the deck.  Can you think of a reason why?.  All of you should take part in this process.

Part III
1) Transcribe numbers to letters.

a. A = A

      2 = B

3 = C

4 = D

5 = E

6 = F

7 = G

Part IV
1) Discuss the following questions:  

a. How many times would you expect to draw each card?  

2) Does this number change depending on the value of the card drawn?

3) Look at your results sheet, and count the number of times the Ace appeared.  Do the same with all of the numbers.  Did any numbers appear more than others?  Can you think of any reasons for this?

a. Compare your answers with other groups.  Did any other groups have the same card appear more frequently than others?  (A similar result to your group).
“Your Song” Recorder Sheet

Group ___________________________

	Card 
Drawn
	Corresponding  

    Number
	Card

Drawn
	Corresponding

Number
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