THE CLEVELAND ORCHESTRA
Musical Math - Grade Four

Materials:
· “Hoedown” from Rodeo by Aaron Copland
· https://www.youtube.com/watch?v=v40IjawyW2k, performed by the Los Angeles Philharmonic
· Visual aids for counting quarter notes.
· Musical Math Student Worksheet

Learning Objective: Students will listen and respond to a recording, and add, multiply and divide to solve word problems about the Cleveland Orchestra.

Glossary Terms:
· Commutative Property of Multiplication: If the order of the numbers are changed, the sum or answer to the problem is still the same.
· Product: The final answer of a math problem.

ACTIVITY (25-30 minutes)
1. Have students stand 
a. Invite them to march in place, counting 1-2-3-4. 
b. Have them continue to chant the counting and clap on beat 1 until the class is confident with the chanting, marching and clapping.
c. Tell them they are going to be listening to a recording and marching around the room.

2. Play 90 seconds of the video recording of “Hoedown.” 
a. Begin the recording at the timer .30 seconds.
b. Cue the students to march, count and clap on 1 as they move around the room and respond to the music.
c. After the recording is paused, invite the students to share what they thought the music is about.
i. Cowboys, rodeos, outdoors, wild west, etc.
d. Explain that this music was performed by the Los Angeles Philharmonic. That orchestra is in Los Angeles, California.
e. Cleveland has an orchestra, too.
i. Show a photo of the Cleveland Orchestra.
ii. Have any of you ever attended a concert by the Cleveland Orchestra?
iii. Talk about the Severance Music Center downtown.
iv. Display a photo of the building and the Jack, Joseph and Morton Mandel Concert Hall.


3. Tell the students that the rest of the lesson is going to use musical math to find out information about the Cleveland Orchestra.
a. Ask the students if anyone can explain the commutative property of multiplication.
i. Even if the order of the numbers is changed, the sum/answer to the problem is the same.

4. Will 2 x 4 get exactly the same answer as 4 x 2?
a. Yes

5. Ask – what is 3 x 6? (18)
a. Wha is 6 x 3? (18)

6. How many groups are pictured here?  (2)	
a. How many quarter notes are in each group? (4)
l l l l    l l l l

b. Clap and count the quarter notes.
c.  (1-2-3-4   1-2-3-4)
d. How many total quarter notes? (8)

7. How many groups are pictured here?  (4)	
a. How many quarter notes are in each group? (2)
l l    l l    l l    l l 

b. Clap and count the quarter notes.
c. (1-2   1-2   1-2   1-2)
d. How many total quarter notes? (8)
e. Talk to your neighbor to discuss if the first example and the second example are the same or different.
i. How are they the same or different?
ii. Ask for student volunteers to share their observations. 

8. Pass out the Musical Math Student Worksheet.
a. Guide the students to find a partner to work with during this musical math project.
b. Instruct the students to each complete their own worksheets.
c. They may talk with their partner to figure out the answers.

REFLECTION
1. Were the students able to move and respond appropriately to the orchestral recording?
2. Were the students able to accurately use moving and chanting to explore the concept of commutative property of multiplication?
3. Were the students able to accurately solve word problems about the Cleveland Orchestra using mathematical operations such as multiplication, division and addition?

FINE ARTS
· 4.1PE Read and perform using known rhythms, whole notes, dotted notes, sixteenth-note combinations or syncopated rhythms in a variety of meters. 

MATHEMATICS
· 4.OA.1 Interpret a multiplication equation as a comparison, e.g., interpret 35 = 5 × 7 as a statement that 35 is 5 times as many as 7 and 7 times as many as 5. Represent verbal statements of multiplicative comparisons as multiplication equations. 
· 4.OA.2 Multiply or divide to solve word problems involving multiplicative comparison, e.g., by using drawings and equations with a symbol for the unknown number to represent the problem, distinguishing multiplicative comparison from additive comparison. See Table 2, page 19. Drawings need not show details, but should show the mathematics in the problem. (This applies wherever drawings are mentioned in the Standards.) 
· 4.OA.3 Solve multistep word problems posed with whole numbers and having whole number answers using the four operations, including problems in which remainders must be interpreted. Represent these problems using equations with a letter standing for the unknown quantity. Assess the reasonableness of answers using mental computation and estimation strategies including rounding.

NATIONAL MUSIC STANDARDS
· MU:Pr4.2.4a Demonstrate understanding of the structure and the elements of music (such as rhythm, pitch, and form) in music selected for performance. 
· MU:Pr5.1.4a Apply teacher-provided and collaboratively-developed criteria and feedback to evaluate accuracy and expressiveness of ensemble and personal performances. 
· MU:Re7.1.4a Demonstrate and explain how selected music connects to and is influenced by specific interests, experiences, purposes, or contexts. 
· MU:Cn11.0.4a Demonstrate understanding of relationships between music and the other arts, other disciplines, varied contexts, and daily life. 















Musical Math Student Worksheet

Name:___________________________________________________ Date:________________

Did you know there are one hundred core members in The Cleveland Orchestra?
You will be solving word problems about the different sections of the orchestra!

Example of community property of multiplication: 1 x 100 = 100    or   100 x 1 = 100

STRINGS
1. There are 2 sections of high string musicians (violin). Each section has 16 violinists. How many violinists are in The Cleveland Orchestra? ___________________________

Show the commutative property of multiplication_______________________________.

2. There are 2 sections of lower strings (viola and cello) each section has 11 musicians. How many lower string musicians are in the orchestra?_______________

Show the commutative property of multiplication_______________________________.

3. What is the sum of the total number of violinists, violists, and cellists_____________.

4. Next add 9 bassists to that numbers. How many players are in all of the string section combined? ________________________________________

WOODWIND
5.  There are 3 upper woodwind sections (flute, oboe, and clarinet). Each section has an equal number of musicians. There are 12 musicians total in the woodwind section. How many upper woodwind musicians are in each section? ________________________

6. The bassoonists are part of the lower woodwind section. There are 3 musicians in the bassoon section. How many woodwind players (upper and lower) are there total? ____________________________________

BRASS
7. There are 5 horn players, 4 trumpeters, 4 trombonists, and 1 tubist. How many total musicians are in the brass family? ____________________________________________________

8. There 14 musicians in the brass section. They sit in 2 rows. How many musicians sit in each row?_ __________________________________________

PERCUSSION
9. There are 2 musicians in the timpani section and 2 musicians in the keyboard section. How many players total are in those two percussion sections?_____________________


10. Add 4 more percussionists and 1 harpist to the timpani section and the keyboard
Section. How many total musicians are in the percussion area?_________________________

FULL ORCHESTRA
11. One hundred orchestra members boarded 4 buses to play a summer concert
at the Blossom Music Center. How many musicians were on each bus?____________________
