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STEM challenges are not recipes to follow,
step-by-step instructions that guide students
in creating identical projects, or processes
that lead them to the same outcome. STEM
is about allowing students to apply their
content knowledge, creativity, critical thinking,
and other skills as they work to solve a
problem and create a solution.

STEM challenges will take time, so plan
accordingly. Squeezing it in or treating STEM
practices as “extra” may communicate that

the skills and practices are not valuable. Our
attitudes and beliefs are important as teachers;
who we are informs who our students become.
According to Hoffer, “If we model optimism,
confidence, and courage about STEM in
classroom each day, students will absor
(2016, p. 3).

ulating

hallenges in Science

It is our hope that the STEM ch
in this book will help you te
and STEM thinking, that t
a natural part of your class
becomes a way of thinking a
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Gradep

Challenge 1: Making Music: Recycli

—Teacher Notes

For this challenge, team

4% ¥ey question

How can we create musical instruments using view these concepts.

recyclable materials?

Your school is looking for new musical instruments
for music class. Can you help think of ways to make
instruments?

ents. Ask a music teacher, musician from your community, or
h knowledge of instruments to speak to your class about

S . i e books about, post photos, or share videos of common musical
Desmn Gna"enge truments. You may also procure actual instruments on which students can
. Doing these things may help each team select the instruments they want

o create. Student teams may decide to combine several ideas to create a new,

With your team, use recyclable mé o
unique instrument.

musical instruments.

. . . Challenge 1: Making Music: Recycling Is Instrumental'
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Vocabulary —Qa Advance Preparation

Collect recyclable materials before yo
recyclable materials collection pos
recycle/recyclable with your collecting efforts.

sound

For student teams

variety of recyclable materials

o cardboard boxes, empty tissue boxes, egg
cartons, and cardboard tubes

o plastic containers and lids

o cans

o large and small plastic bottles with or without lids

scissors

items for creating musical instruments

0 rubber bands

string

cups

spoons

beans

plastic eggs

wax paper

construction paper

markers and crayons

craft supplies (balloon

craft sticks)

o tape

. There are

physical properties ix.to help

Use your Internet browser to search for vi
"homemade instruments” and/or “children p
Conduct this search prior.to class to verify the
the class and the ¢

ppropriate for

of time needed for this challenge may vary depending
ur students’ skills and research findings.

O O O O0OO0OO0OO0OOoOOo

STEMulating Design Challenges in Science, Grades K-2 68 Challenge 1: Making Music: Recycling Is Instrumental!
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Texas Essential Knowledge and Skills (TEKS) English Language P
for Science Connections (ELPS)

Science Concepts 3(E) Cros ar second languag

formation in cooperative

1(5) Matter and energy. The student knows that objects have
properties and patterns.

(A) The student is expected to classify objects by
observable properties such as larger and smaller, heavier
and lighter, shape, color, and texture; and

(C) The student is expected to classify objects by the
materials from which they are made.

1(6) Force, motion, and energy. The student knows that
motion, and energy are related and are a part of every
life.

(A) The student is expected to identify an
different forms of energy such as light, t
are important to everyday life.

Science Process Skills

1(1) Scientific investigation a
conducts classroom and o

. . . Challenge 1: Making Music: Recycling Is Instrumental'
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Challenge 1: Making Music: Recycling Is Instrumental!

TEACHER GUIDE

Introduce the problem by reading the
problem and the key question to the

class and showing images of or actual
different musical instruments. In preparing
for this challenge, you may choose to
search the Internet for videos to show
using such search terms as “children
playing instruments made from trash” It

is recommended that you evaluate these
videos prior to class for appropriateness.

— ENGINEERING 2l

Present the design challenge
identify the criteria and car

Create a "Know/Need to K
T-chart and facilitate a class
discussion to ensure all stude
understand the challenge.

Facilitate of recyclab
materig class i ding a
discus of the pertl
of eac
Divide O tea

students and"assign each
place to work.

STEMulating Design Challenges in Science, Grades K-2

‘,

43 KEY QUESTION:

= How can we create musical
instruments using recyclable
materials?

®

n A
|
JIL

SENTENGE STEMS:

The problemis. ..

OUESTIONS:

eate musical .

N we
in ?

= Thechallengeis...
Nhich'recyclable materials can
ombined or used to make
sical instruments?

= To meet the criteria, the design
needsto...

= The constraints are. ..

= To solve this problem, | need to
know or learn more about ...

= Others have tried...

= | would solve the problem by....

70 Challenge 1: Making Music: Recycling Is Instrumental!



Challenge 1: Making Music: Recycling Is Instrumental!

TEACHER GUIDE | ENGINEERING DESIGN PROCESS (EDP

ating Design Challenges in Science, Grades K-2

N\
4

Guide the research process. You may
provide research materials (access to
the Internet or experts, artifacts, « instruments mad
books, and magazines) to teams or materials
lead all students through the
research process.

= recyclable or upcycle

Provide books and magazines with
pictures for reference.

Define vocabulary and model
techniques for research and
note-taking as you facilitate the
research process.

Allow students to observe and
explore available materials.

Use the Facilitation Questio
help guide their exploratio

Note: Do not give materials t
at this time.

© 2019 Region 4 Education Service Center 71

SUGGESTED RESEARGH TOPICS:

= how to make musical instrumen

FAGILITAT! :STIONS:

at materials make the best
usical instruments?

= What materials did not work as
well as others at making musical
instruments and sounds?

= Which combinations of materials
did not turn out how you expected
when using them to make music?

Challenge 1: Making Music: Recycling Is Instrumental'




Challenge 1: Making Music: Recycling Is Instrumental!

TEACHER GUIDE | ENGINEERING DESIGN PROCESS (FOP)

PLAN

Instruct students to create
individual sketches of their ideas.
Remind students to include details
such as labels, measurements, and
explanations of how each part of
the system functions.

Facilitate the use of the sentence
stems below. Guide students in
completing one of the sentences.

@ | think my team could solve this
problem by ...
® My idea for solving this problem ...

® Based on my research and
understanding, | think we
should ...

Team Planning

Indepen(IentPIanmng |

SUGGESTED ROLES:

Project Manager
= Construction Manager
= Materials Manager

= Creative Desi ger

STEMulating Design Challenges in Science, Grades K-2

Facilitate consensus building and
planning, encourage engagement,
and support detailed sketching.

Provide two clean sheets of paper
for each team to record its fina

properties of each material
e it useful in creating a musical
instrument?

= What sounds will be created by
your instruments?

=  What will you name each instrument?

= How do you play each instrument?
What part of your musical instruments
will be manipulated to make sound?

72

SENTENGE STEMS:

We will need the following
materials . ..

The steps we will take are. ..

Our role assignments are ...

Challenge 1: Making Music: Recycling Is Instrumental!



Challenge 1: Making Music: Recycling Is Instrumental!

TEACHER GUIDE | ENGINEERING DESIGN PROCESS (EDP

Manage materials and ensure students follow safety guidelines.

= Remember not to take over the design process.

= Observe teams to assess and provide feedback on their collab
communication skills, and application of content knowledge.

= Encourage students to plan their presentations and h
using the following sentence stems.

@ The name of our instrument is. ..
©® We will showcase our instruments and
& The steps/processes we followed we

® The materials we used were...

ating Design Challenges in Science, Grades K-2
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Challenge 1: Making Music: Recycling Is Instrumental!

TEACHER GUIDE | ENGINEERING DESIGN PROCESS (FOP)

EVALUATE

Facilitate the presentation
process.

Ask questions to help students think
critically about the successes and
failures of their designs.

Take photos and/or video of each
prototype to share with teams.

Observe teams to assess and provide
feedback on their collaboration,
creativity, critical thinking,
communication skills, and application
of content knowledge.

« Assign each team or student one of
the sentence stems to guide reflections
on the testing of the musical
instrument. You may choose to have
students record their reflections i
their notebooks or to share t
orally with the class.

Allow time for students to a
questions of each other, refle
and note their observations.

STEMulating Design Challenges in Science, Grades K-2

PRESENTATION PROGESS:

1. The Project Manager (or designated
team member) will explain why
their team chose the materials
used.

2. A team member will pla
instruments and demc
they make music. can you learn from other

3. Allow the stud ms’ instrument designs?

questions after e

SENTENGE STEMS:

= | observed...

= The part(s) that work(s) is/are. ..

= The part(s) that did not work
is/are ...

= The part(s) that could work better
is/are. ..

= When we observed other
presentations, we learned ...

= We know we were successful
because...

= We know our design met the
criteria because.. ..

74 Challenge 1: Making Music: Recycling Is Instrumental!



9““'iDesign Challenge Card Challenge 1: Making Music: Recycling Is Instrumental!

Making Music: Recycling Is Instrumental!

ﬁ Key Question Criteria:

O Eachfinstrument must have a name.

How can we create musical instruments using .
recyclable materials? Q Each instrument must make sound.

U Each presentation should include:

0 an explanation of how the team'’s instruments were created

4 a demonstration of how to play each instrument

Your school is looking for new musical Constraints:
instruments for music class. Can you help think

i ?
of ways to make instruments’ O Teams will have 45 minutes to design, build, test, and improve

their instruments.

) QO Teams must use at least two different recyclable materials
Desmn Gna"e"ge in their instruments.
With your team, usesrecyclable materials to Q Each team will have 3-5 minutes to present and.demonstrate
create two musical instruments. how their instruments can be used to make music.
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