Zig Wajler – Hands On with Zig 
Interactive Math by the Numbers - A Cultural Arts Approach of Math with Music - GUIDE
Program Overview: The innovative and contemporary program introduces students to math concepts including numbers and facts, calculations, shapes, measurements, and data as related to multicultural and contemporary music. Students use creative reasoning to explore, apply, and participate in a fun, productive learning process using classroom math language. Students play a battery of world percussion instruments to create patterns and different parts in small groups, and in a large musical math ensemble. Reinforced math skills (based on grade level) include: numbers, adding, subtracting, multiplying, dividing, fractions, shapes, divisions of time, order, sequences, ratios, odds vs. evens, graphs, points of intersection, patterns, symmetry, measurements, time, angles, estimating, and analyzing. As an extension of the classroom students will make a connection of how textbook math can be applied to what they musically hear in their daily lives. Content based on grade appropriate math skills.

Overview: The following lessons are based on content of the program with emphasis placed on Measures, Subdivision of note values and Song Form to configure simple math formulas using addition, multiplication, fractions, and subtraction. The lesson also uses measures and beats of music to recognize even and odd patterns, and other symmetrical phrases.

Relating to the Standards for Math & Music. 
The program references Standards for Math as Zig addresses the audience using grade appropriate vocabulary and concepts as related to the Eight Standards for Mathematical Practices. The program alsoreinforces National Standards one through nine and most of their sub-categories.  And references State Standards Domains of Perform, Create, Respond and Connect. Zig addresses the audience using the grade appropriate music terms and definitions as related to the Standards. 
Teacher Activity Development: Use the activities that best relate to the abilities of your students. Note: The following formulas and activities are based on the snapping default of 4/4 time, four beats to a measure. Visually each measure is divided into four segments.

Subdividing note values plays a key role. These tools allow for the music to be divided into smaller units for exact placement of instruments or voices and can be viewed as fractions including: 1/2, 1/4, 1/8, 1/16, and 1/32. Musically this relates the subdivisions of whole, half, quarter, eighth, sixteenth, and thirty second notes. The student activities can be used by creating an original musical phrase by playing, clapping, rapping, etc., using a familiar segment of music either by listening and/or notation. The learning modes will include a visual aspect by viewing a notated segment of music (teacher’s choice) in terms of a graph with subdivided measures and patterns, and an aural aspect by listening to the number of beats per measure and song form. Orchestration is comprised of what sounds play together at the same time.

Math related to Music: How do I think of the measures as smaller segments?

The options for a subdivision of a measure is to be divided into smaller units for exact placement of instruments orvoices. Subdivisions of a measure and note values can be viewed as fractions including: 1/2, 1/4, 1/8, 1/16, and1/32. In default mode of 4/4 time there should be a subdivision of ¼ or quarter notes for each measure.The concept is to select any subdivision or note value to further divide the measures.

Addition:

Use 1/4 the student activities will be based on 4 notes/beats per measure.

(This applies to all basic student activities) The students will add the total number of beats, total number of measures, and total number of tracks.

Subtraction:

The students will subtract the total number of measures and counts that relate to rests in music.
Multiplication:
The students will multiply the total number of measures per section(s), and multiply the total number of beats pertrack per section.

Fractions:

The students will use the proper subdivision per measure based on note values.

Patterns:

The students will visually and aurally recognize various patterns based on symmetry, and even and odd phrases.

Student Activity:

The following activities are not in any particular order, choose what works best for your students.

Subdividing Measures with Beats:

Introduce and review any of the addition and/or multiplication formulas based on grade level.

Have the students select a familiar song or copy a phrase with notation/music from a song to display. Depending on the grade level have the select a proper subdivision, according to level of proficiently in Math (Ex: K-1st use one measure, 2nd-3rd use 1/2 or 1/4, 4th-5th use on 1/4 or 1/8, 1/16). Have the students visually look at the music and listen until they can see/hear each measure with the selected subdivision.  Now have the students the selected subdivision for each measure. Ask the students to look at the music and use the math formulas to figure out how many total number of beats are actually playing for their track. (Ex: 4 notes x 2 measures = 8 beats) Now have the students listen or look at the music and see if their answer is the same.

Even and Odd Phrases:

Have the students create a phrase of music (playing, clapping, singing, rapping, etc.) with one sound using an even numbered phrase of measures. Have them listen and figure out how many total beats the phrase of music will play. Ask them to subtract the number of beats that the music rests (does not play). Now have the students form a phrase using an odd numbered phrase of measures and repeat the above process.

Analyzing a Song:

Have the students add the total number of instruments they hear and (see) for the song.

Ask the students how many total measures are in the song. Have the students add the total number of different instruments for each section of the song (Intro, Verse, Chorus).

Ask the students how many measures are in each section. Ask the students if any instrument or combination of sounds represent an even and odd measure phrase. Ask the students if there are instruments/sounds in each section that are similar in terms of their patterns.

Extending the Lesson: Guided Practice

The teacher will lead the class in an open discussion of the lesson. A suggested question for discussion: Each formula can easily be substituted with a different math value.

The options when using 1/4 notes:

How many 1/4 notes in 2 measures? 4 notes + 4 notes = 8 notes

1. Addition: Insert the subdivision per measure here (Ex: 4 notes) + (This would be the second measure of 2 notes) = 8 total notes

2. Multiply: 4 notes x 2 measures (insert the number of measures here) = 8 notes

The options when using 1/8 notes are to place the loop/sound on any of the 8 subdivisions or musically speaking on any of the counts of 1+2+3+4+. How many 1/8 notes in 2 measures? 8 notes + 8 notes = 16 notes

1. Addition: Insert the subdivision per measure here (Ex: 8 notes) + (This would be the second measure of 2 notes) = 16 total notes

2. Multiply: 8 notes x 2 measures (insert the number of measures here) = 16 notes

How many 1/8 notes in 3 measures? 8 notes + 8 notes + 8 notes = 16 notes 8 notes x 3 measures = 16 notes notes

Continue with the above formulas, but instead select grade appropriate subdivisions or note values ranging from whole notes (1), half notes (2), quarter notes (1/4), eighth notes (1/8), sixteenth notes (1/16), thirty second notes (1/32), and sixty fourth notes (1/64).

For additional Classroom Lesson Plans and Activities:

World Beat Fun Multicultural Book/CD, Zig Wajler (Alfred Publishing)

Mr. Zig’s Literacy, Music and Technology Connection, Zig Wajler (Alfred Publishing)

For further information of Zig’s educational programs visit: 
www.handsonwithzig.com
www.facebook.com/facebook.com
