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Why “Coding”?

» Computer programming career 
opportunities

» Computer Science majors
» Coding in other majors and professions



Why Coding in Math, Science, 
Engineering, or Humanities Class?

» Sparks an interest in coding 

» Builds a foundation in coding

» Strengthens understanding of concepts

» Promotes creativity

» Easy-to-learn coding on all TI graphing devices 

Your Level of Experience and Goals?



UNIT 3: GETTING STARTED 
WITH TI-INNOVATORTM HUB
Outputs: Light, Color and Sound



Skill Builder 3: Your first program with Sound
Learning to Code vs. Learning to Teach Coding



Skill Builder 3: Input and Sound Statements



Skill Builder 3: Input and Sound Statements - cont.





Programming Menus



Name This Tune:

PROGRAM:TUNE
:ClrHome
:Output(5,4,”NAME THAT TUN
E”)
:261.63®F
:Send(“SET SOUND eval(F),
TIME 2”)
:Wait 2
:392®F
:Send(“SET SOUND eval(F),
TIME 2”)
:Wait 2
:523.25®F
:Send(“SET SOUND eval(F),
TIME 2”)

prgm I/O
prgm I/O

prgm HUB #1 
prgm HUB Settings
prgm HUB Settings

Where commands
are located:



Math and Music Connection
"There is geometry in the humming of 
the strings, there is music in the spacing 
of the spheres." — Pythagoras



Skill Builder 3: Loop Through the Musical Notes

» Octave has 12 semitones
» Frequencies make a geometric sequence 

(Calculator demo)



Skill Builder 3: Loop Through the Musical Notes (cont.)

» Semitones one octave apart vary by a factor of 
2. Note that A3=220 Hz, while A4=440 Hz.

» Frequencies make a geometric sequence with a 
common ratio between terms of 2(1/12).

» The red notes above are the A major scale.



Skill Builder 3: Loop Through the Musical Notes (cont.)

» Initialize F

» Use For( loop to 
create semitones:

» Replace the old F 
with the new F

» Wait
» Repeat

Explore Code (10 minutes)



Skill Builder: Using Lists 
Write a program to play a song

G  A     B   D          G   A     B  D          G    A B     D               B      A        G        E



Skill Builder: Using Lists (cont.) 
Write a program to play a song

220 Hz 440 Hz

0          2        3         5        7         8         10       12       14      15       17

1                    4        6                    9        11         13                 16



Skill Builder: Using Lists (cont.) 
Write a program to play a song

{G,A,B,D,G,A,B,D,G,A,B,D,B,A,G,E}->L1
For(I,1,16)
Send(“SET SOUND eval(220*2^(L1(I)/12))”) 
End

What is going on with the tempo?

G  A     B   D          G   A     B  D          G    A B     D               B      A        G        E



Skill Builder: Using Lists (cont.) 
Write a program to play a song

What IS going on with the tempo?

G  A     B   D          G   A     B  D          G    A B     D               B      A        G        EG  A     B   D          G   A     B  D          G    A B     D               B      A        G        E



Skill Builder: Using Lists (cont.) 

PLAY… BUT…NOW…
What is going on with the pitch?

G  A     B   D          G   A     B  D          G    A B     D               B      A        G        E

:{G,A,B,D,G,A,B,D,G,A,B,D,B,A,G,E}->L1
:{1,1,1,3,1,1,1,3,1,1,1,3,1,1,2,2}->L2
:{8,8,8,8,8,8,8,8,8,8,8,8,8,8,8,8}->L3
:For(I,1,16)
:Send(“SET SOUND eval(220*2^(L1(I)/12)) TIME 
eval(L2(I)/L3(I)”) 
:Wait L2(I)/L3(I)
:End

Numerators
Denominators



Skill Builder: Using Lists (cont.) 
Write a program to play a song

G  A     B   D          G   A     B  D          G    A B     D               B      A        G        E

:{G,A,B,D,G,A,B,D,G,A,B,D,B,A,G,E}->L1
:{1,1,1,3,1,1,1,3,1,1,1,3,1,1,2,2}->L2
:{8,8,8,8,8,8,8,8,8,8,8,8,8,8,8,8}->L3
:For(I,1,16)
:Send(“SET SOUND eval(220*2^(L1(I)/12)) TIME 
eval(L2(I)/L3(I)”) 
:Wait L2(I)/L3(I)
:End



Skill Builder: Using Lists (cont.) 
Write a program to play a song

220 Hz 440 Hz

0          2        3         5        7         8         10       12       14      15       17

1                    4        6                    9        11        13                 16

-12] [           +12                   ]    



Skill Builder: Using Lists (cont.) 
Write a program to play a song

:{G-12,A,B,D,G12,A,B,D,G,A+12,B+12,D+12,B+12,A,G,E}->L1
:{1,1,1,3,1,1,1,3,1,1,1,3,1,1,2,2}->L2
:{8,8,8,8,8,8,8,8,8,8,8,8,8,8,8,8}->L3
:For(I,1,16)
:Send(“SET SOUND eval(220*2^(L1(I)/12)) TIME 
eval(L2(I)/L3(I)”) 
:Wait L2(I)/L3(I)
:End

G  A     B   D          G   A     B  D          G    A B     D               B      A        G        E



Skill Builder: Using Lists (cont.) 
Write a program to play a song

220 Hz 440 Hz

0          2        3         5        7         8         10       12       14      15       17

1                    4        6                    9        11        13                 16

How might you code F#?

How might you code B flat?

G  A     B   D          G   A     B  D          G    A B     D               B      A        G        E



Skill Builder: Using Lists (cont.) 
Write a program to play a song

» Choose a song or phrase
» Use lists to code pitches
» For(I=1,number of notes)
» Use a Send(“SET SOUND statement to 

evaluate pitches and check
» Add another list (or 2) to code the tempo 
» Modify your Send( statement to evaluate 

times
» Concert!



Skill Builder: Using Lists (cont.) 
Write a program to play a song

Concert!



Discussion: Teaching Opportunities?


