Do you hear what | hear? Make sound and
music come alive with coding in a STEM project!
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Why STEM and Coding in the Classroom?
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Ten Minutes of Code

@ python™ T|-Basic

» Entry-level

» Menu-based = e
» Python (TI- Nspire CX Il) or TI-Basic (TI 84 CE/TI- Nsplre CX)
» STEM integration with Tl-Innovator Hub

» Spark interest in Robotics with TI-Rover
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https://education.ti.com/en/activities/ti-codes-overview

Engage: Name that tune!!!

We will play a tune. Type in the chat what you think the

name of the tune is! EEREEAEEY) Cory ot -1 a0 [ X
(A getting_ready.py 8/9
from the_simulations import *
#Make sure your Hub is connected.

# To run this Python program,
# select [menu]->Run—->Run
# or the key sequence [ctrl] + [R]

name_that_tune()|
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Explore: Science Behind Hearlng

Outer Ear Middle Ear Audltory Nerve

Ear
Ear Canal  Auditory Window
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Explore: Science Behind Hearing

Outer Ear

L)) Oval Window

£} Cochiea

Z’/f 7 )

Middie Ear

How hearing works

The outer ear calches sound waves and
drects them into the ear canal

The sound waves are amplified by the
canal’s funnel-iike shape.

When the waves hit the eardrum they create
vibrations, which in turn move the tiny
ossicles bones (commoenly referred 1o as the
hammer, anvil, and stirrup).

The ossicles convey the vibrations
through the middie ear to the “oval window,”
the membrane between the middle and
nner ea,

The spiral-shaped inner ear is called
the cochlea. It's lined with thousands of
microscopic hair cells that convert sound
energy info electrical signals, These signals
travel on narve pathways 10 the brain where
they are finally Interprated.
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Explore: Violin Activity

The Violin A4 String* sound.tone(frequency, time)

Fundamental Mode
Vibration Frequency = 440Hz

*string vibration exaggerated for effect
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Coding for this activity:

Command

Example

Behavior

from module_name import *

from ti hub import *

Imports all the functions in the ti_hub module for use in the program. The ti_hub module
includes all the necessary additions needed for the Music project.

Plays a tone through the Tl-Innovator Hub speaker. In the example, plays the frequency 440

sound.tone(frequency,time) sound. tone (440,1)
hertz (Hz) for 1 second.
sleep(seconds) sleep(l.5) Pauses program for 1.5 seconds.

sound.note( note” lime)

sound. tone ("C4”,.6)

Plays a note through the Tl-Innovator Hub speaker. In the example, plays the note C4
(middle C, C in the 4" octave) for .6 seconds. The note is entered as a text string with

capital letters for the note name.

# text comment

#Make sure your Hub is connected

# atthe beginning of a line denotes a comment. Comments are a “best practice” by
programmers to annotate their code. Comment statements are ignored when the program Is

run. In the TI-Nspire CXII Python editor, [cir}+[T] toggles the statement of the current cursor
location from a comment to a statement that will be run.
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https://drive.google.com/file/d/1PB7PH9Lk5JlfcAKQDHXES499qP82N5zl/view?usp=sharing

Explore More: Challenge 1
How Do Speakers Work

How a Speaker Works A speaker changes

an electrical voltage
Audio Signal from Source into Speaker

signal into an air
+ Voltage
pressure wave.
\\/\\// i “
- Voltage

% Sound Frequency =500Hz

press [ESC] to quit

#i3 TexAs INSTRUMENTS



Extend: Using external breadboards - Path to
STEM Projects

j A

We made a speaker with
magnetic wire, a nail, and
the styrofoam cup!
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Evaluate: Twinkle, Twinkle
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Coding with sheet music!

e note inmusic:
 [soinenotetoteto)mnolemnotelid
epiwnole®rotel 1
p(0-1)

Play through these nﬂﬁsy
distance between two diffe
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Printed Handout
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262 = Middle C

Highly recommend staying in the 4-5th octave, a few
notes into the 3rd or 6th is OK too.
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STEM Projects- How to borrow supplies
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https://education.ti.com/en/resources/stem-projects

Tl Support for hosting a Tl-lInnovator STEM camp/club/project
Tl provides curriculum materials that can be used as the basis for
detailed planning of the activities

Tl will provide training through webinars, emails and teleconferences
to instructors.

— Tl can provide a loan of an individual set of equipment for instructors to prepare
with.

* Tl can provide recommendations for educators who have the
necessary background with graphing calculators to be camp
iInstructors. "

Tl can provide information on sources for equipment.
Tl can provide support for publicizing your camp with media outlets.
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Thank you

Stacy Thibodeaux

Chemistry I/ll, Robotics teacher
Southside High School
Youngsville, LA

T2 National Instructor
svthibodeaux@gamail.com
Twitter: @stacythib

Need assistance with technology and equipment?
Educational Technology Consultants are the ones to
contact!!!

Jessica Kohout

Biology teacher

Reservoir High School
Fulton, MD

T3 National Instructor
jessica.c.kohout@gmail.com

Twitter: @MrsKohout
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