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Description
The Discover 4-H Clubs series guides new 4-H volunteer leaders through the process of starting a 4-H club or
provides a guideline for seasoned volunteer leaders to try a new project area. Each guide outlines everything

needed to organize a club and hold the first six club meetings related to a specific project area.

Purpose
The purpose is to create an environment for families to come together and participate in learning activities while

spending time together as a multi-family club. Members will experiment with new 4-H project areas.

What is 4-H?
4-H is one of the largest youth development organizations in the United States. 4-H is found in almost every
county across the nation and enjoys a partnership between the U. S. Department of Agriculture (USDA), the state

land-grant universities (e.g., Utah State University), and local county governments.

4-H is about youth and adults working together as partners in designing and implementing club and individual plans
for activities and events. Positive youth development is the primary goal of 4-H. The project area serves as the
vehicle for members to learn and master project-specific skills while developing basic life skills. All projects support
the ultimate goal for the 4-H member to develop positive personal assets needed to live successfully in a diverse

and changing world.

Participation in 4-H has shown many positive outcomes for youth. Specifically, 4-H participants have higher
participation in civic contribution, higher grades, increased healthy habits, and higher participation in science than
other youth (Lerner et al,, 2005).

Utah State University is committed to providing an environment free from harassment and other forms of illegal discrimination based on race, color, religion,

sex, national origin, age (40 and older), disability, and veteran’s status. USU’s policy also prohibits discrimination on the basis of sexual orientation in employment
and academic related practices and decisions. Utah State University employees and students cannot, because of race, color, religion, sex, national origin, age,
disability, or veteran's status, refuse to hire; discharge; promote; demote; terminate; discriminate in compensation; or discriminate regarding terms, privileges, or
conditions of employment, against any person otherwise qualified. Employees and students also cannot discriminate in the classroom, residence halls, or in on/off
campus, USU-sponsored events and activities. This publication is issued in furtherance of Cooperative Extension work, acts of May 8 and June 30, 1914, in
cooperation with the U.S. Department of Agriculture, Kenneth L. White, Vice President for Extension and Agriculture, Utah State University.

Updated September 2017



Utah 4-H

4-H is the youth development program of Utah State University
Extension and has more than 90,000 youth participants and 8,600
adult volunteers. Each county (Daggett is covered by Uintah County)
has a Utah State University Extension office that administers the

4-H program.

The 4-H Motto

“To Make the Best Better!”

The 4-H Pledge
I pledge: My HEAD to clearer thinking, my HEART to greater loyalty, my HANDS to larger service and my HEALTH to

better living, for my club, my community, my country, and my world.

4-H Clubs

What is a 4-H Club? The club is the basic unit and foundation of 4-H. An organized club meets regularly (once a
month, twice a month, weekly, etc.) under the guidance of one or more volunteer leaders, elects its own officers,
plans its own program, and participates in a variety of activities. Clubs may choose to meet during the school year,

only for the summer, or both.

Club Enrollment

Enroll your club with your local Extension office. Each member will need to complete a Club Member Enrollment

form, Medical History form, and a Code of Conduct/Photo Release form (print these from the www.utah4h.org

website or get them from the county Extension office).

Elect Club Officers

Elect club officers during one of your first club meetings. Depending on how many youth are in your club, you can
decide how many officers you would like. This will typically include a president, vice president, pledge leader, and
secretary. Other possible officers or committees are: song leader, activity facilitator, clean-up supervisor,
recreation chair, scrapbook coordinator, contact committee (email, phone, etc)), field trip committee, club
photographer, etc. Pairing older members with younger members as Sr. and Jr. officers may be an effective
strategy to involve a greater number of youth in leadership roles and reinforce the leadership experience for both

ages. Your club may decide the duration of officers 6 months, 1 year, etc.
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A Typical Club Meeting

Follow this outline for each club meeting:

U

O OO0 000

[

U

Call to order—president

Pledge of Allegiance and 4-H Pledge—pledge leader (arranges for club members to give pledges)
Song-song leader (leads or arranges for club member to lead)

Roll call-secretary (may use an icebreaker or get acquainted type of roll call to get the meeting started)
Minutes of the last meeting—secretary

Business/Announcements—vice president

Club Activity—arranged by activity facilitator and includes project, lesson, service, etc. These are outlined by
project area in the following pages.

Refreshments—arranged by refreshment coordinator

Clean Up—led by clean-up supervisor

Essential Elements of 4-H Youth Development
The essential elements are about healthy environments. Regardless of
the project area, youth need to be in environments where the
following elements are present in order to foster youth development.
1. Belonging: a positive relationship with a caring adult; an
nclusive and safe environment.
2. Mastery: engagement in learning, opportunity for mastery.
3. Independence: opportunity to see oneself as an active
participant in the future, opportunity to make choices.
4. Generosity: opportunity to value and practice service to

others.

(Information retrieved from: http:/www.4-h.org/resource-library/pro-
=~ fessional-development-learning/4-h-youth-development/youth-de-

velopment/essential-elements/)
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4-H “Learning by Doing” Learning Approach
The Do, Reflect, Apply learning approach allows youth to experience the learning process with minimal guidance

from adults. This allows for discovery by youth that may not take place with exact instructions.

1.

Experience Youth do before being told

the activity: or shown how.
perform,

doit

5.
Apply
what was learned

to a similar or
different situation:;
practice

2.
Share
the results, reactions,

and observations
publicly

Youth use the skills learned

, L Youth describe results of the
in other parts of their lives.

experience and their reaction.

4,
Generalize

3.

Process
Youth connect the discussion
to the larger world.

Youth relate the experience to
the learning objectives (life
skills and/or subject matter).

to connect the
experience to
real-world
examples

by discussing, looking
at the experience;
analyze, reflect

4-H Mission Mandates

The mission of 4-H is to provide meaningful opportunities for youth and adults to work together to create sustainable
community change. This is accomplished within three primary content areas, or mission mandates - citizenship,
healthy living, and science. These mandates reiterate the founding purposes of Extension (e.g., community

leadership, quality of life, and technology transfer) in the context of 21st century challenges and opportunities.

(Information retrieved from: http:/www.csrees.usda.gov/nea/family/res/pdfs/Mission_Mandates.pdf)

1. Citizenship: connecting youth to their community, community leaders, and their role in civic affairs. This may
include: civic engagement, service, civic education, and leadership.

2. Healthy Living: promoting healthy living to youth and their families. This includes: nutrition, fitness, social-
emotional health, injury prevention, and prevention of tobacco, alcohol, and other drug use.

3. Science: preparing youth for science, engineering, and technology education. The core areas include: animal
science and agriculture, applied mathematics, consumer science, engineering, environmental science and

natural resources, life science, and technology.
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Lelling Slnrled

a. Send 4-H registration form and medical/photo release form to each family (available at utah4h.org).

Getting Started

1. Recruit one to three other families to form a club with you.

b. Distribute the Discover 4-H Clubs curriculum to each family.

c. Decide on a club name.

d. Choose how often your club will meet (e.g., monthly, bi-monthly, etc.).

2. Enroll as a 4-H volunteer at the local county Extension office (invite other parents to do the same).
3. Enroll your club at the local county Extension office.

a. Sign up to receive the county 4-H newsletter from your county Extension office to stay informed about 4-H
related opportunities.

4. Identify which family/adult leader will be in charge of the first club meeting.

a. Set a date for your first club meeting and invite the other participants.

5. Hold the first club meeting (if this is a newly formed club).

a. See A Typical Club Meeting section above for a general outline.

i. Your activity for this first club meeting will be to elect club officers and to schedule the six project area
club meetings outlined in the remainder of this guide. You may also complete a-d under #1 above.

b. At the end of the first club meeting, make a calendar outlining the adult leader in charge (in partnership with
the club president) of each club meeting along with the dates, locations, and times of the remaining club
meetings.

6. Hold the six project-specific club meetings outlined in this guide.
7. Continue with the same project area with the 4-H curriculum of your choice (can be obtained from the county

Extension office) OR try another Discover 4-H Club project area.

Other Resources

Utah 4-H website: www.Utah4-h.org

National 4-H website: www.4-h.org
4-H volunteer training:
To set up login:

http:/utah4h.org/volunteers/training/

To start modules: (password = volunteer)

References

Information was taken from the Utah 4-H website (utah4h.org), the National 4-H website (4h.org), the Utah Volunteer

Handbook, or as otherwise noted.

Lerner, R., M. et al. (2005). Positive youth development, participation in community youth development programs,
and community contributions of fifth grade adolescents: Findings from the first wave of the 4-H Study of Positive

Youth Development. Journal of Early Adolescence, 25(1), 17-71.

We would love feedback or suggestions on this guide; please go to the following link to take a short survey:
Go to https://goo.gl/iTfiJV or Click here to give your feedback
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INTRODUCTION

R 4-H Qub Tecting 1

Experimenting with the Makey Makey

4+ oo

-

Supplies
Makey Makey

Alligator clips

USB cable

Play-Doh

Computer, or laptop (Makey Makey works on
Windows, Mac, Chromebook, and on many
versions of Linux. If the device supports a
USB keyboard or mouse, it should work.
Piece of cardstock, heavy paper, or card-
board

Rubber band

A Makey Makey is a handy tool for experimenting with electronic circuits. You can use everyday objects as a
keyboard or mouse. When you buy a Makey Makey in the box you will find the board itself, a USB cable and alligator
clips to connect objects with your computer. From Play-Doh, you can create the keys for up, down, left, and right
and use these as the real thing on your computer by using the Makey Makey.

PLAY-DOH GAME CONTROLLER

TIME: 45 MINUTES

1. Connecting the USB Cable:

a.

2. Grounding:

a.

Take the Makey Makey from its package.

The alligator clips come in different colors.

Activity #7 UoFoo

Play-Doh Game Controller

Connect the USB cable to your computer or laptop and to the Makey Makey. There is nothing to install
to make it work. The red light should turn on if it's functioning properly.

The computer may ask to install a driver. Just click cancel and close any pop up windows. You do not
need to install any drivers.

Club Meeting 1

Utah State University Extension | Utah4-H.
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b. Pick one and connect it to
the "Earth” indicated position
on the lower left side of the
board.

c. Keep the other end of the
alligator clip between your

fingers.

d. You are now ‘grounded’

3. Making Connections:
a. Take four other alligator clips and connect these to the Makey Makey at the arrows.

b. Do this by pushing the alligator clip open and connecting it to the two holes of each direction on
the Makey Makey.

c.  On the right-hand side you will see "Space” and "Click.” If you connect these two with an
alligator clip and an object, you can use these objects as a left mouse button and the space bar
when typing.

Club Meeting 1 Utah State University Extension | Utah4-H.org %



4. Connecting the Arrow Keys:

a. From Play-Doh, create four arrow
keys and put these on a sheet of
heavy paper or cardboard.

b. Insert one of each of the four
alligator clips into the Play-Doh
making sure to put them in the
right order, i.e., left, right, up, and
down.

c. The Makey Makey is now
connected as the keys for
left, right, up, and down. The
computer assumes that this is
now part of your keyboard.

5. Grounding 2:

a. Thealligator clip that is connected to “Earth” has to make contact with your body to close the
electrical circuit.

b. From Play-Doh and a rubber band you can make bracelet to put around your wrist. Connect the other
side of the alligator clip to the Play-Doh around your wrist.

Club Meeting 1 Utah State University Extension | Utah4-H.org %
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6. Playing a Game:
a. Open awebpage in your browser.

b. Find a web game where the arrow
keys are needed to play.

c. This could be Pac Man or Mario.
The Play-Doh keys can now be
used as your regular keyboard for
the gamel

7. Other Uses:

a. There are many possibilities for
the Makey Makey.

b. Want to use fruit and water as
your arrow keys? You canl!

c. Connect the alligator clips that
were connected to the Play-Doh
with a banana or lemon and a
container with water.

d. Now these are the keys to
play with on your computer.
Experiment with them and find

out all the possibilities!

8. Making It Official:

a. Giveitaclub name and a project name.
b. Give it club colors.

c. Create a mascot.

Club Meeting 1 Utah State University Extension | Utah4-H.org %



Reflect

What did you learn?

What role did each team member play in the building process?
Why is it important to ground a circuit?

How does the Makey Makey work?

What are the names of the pieces of your controller?

How does being part of a Makey Makey Club require a basic knowledge of circuitry?

Apply

How will this activity help you to use teamwork on another project?
What are some things that were inspired by this project that you may want to try?

Define what a "ground” is and how it works:

http:/www.learningaboutelectronics.com/Articles/Why-does-a-circuit-always-have-to-have-ground

Why is teamwork so important for not only this task but other tasks?

Mention that records are necessary for the club to function properly and to remember programs from

previous club meetings. Instruct and help the youth to become familiar with the 4-H portfolio by going to:

www.utah4h.org

References and Other Resources

FabSchool (2017). Instructables - Makey Makey Experimenting. Retrieved from:

http:/www.instructables.com/id/MaKey-MaKey-experimenting-Experimenteer-met-de-MaK/

<+ oo
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Makey Makey and Scratch

Makey Makey

Alligator clips

A computer, laptop, or Chromebook that can run
Scratch

USB cable

Conductive and non-conductive objects (e.g., fruit,

Play-Doh, wood, metal, paper, etc))

Now that you know the basics of creating a circuit to use your Makey Makey to perform certain tasks, why not take
it a step further and expand your creativity with programming? Yes, learn to write a code or program to execute
new and exciting commands. The Scratch programming language and Makey Makey work hand in hand to give you
the flexibility to create, explore, and have fun doing it.

Before the club meeting, make sure that your computer can access www.scratch.mit.edu

Activity

1. Through your internet browser, navigate to www.scratch.mit.edu

2. Signin or click on "Join Scratch” to create a new, free account. (Each youth can create their own account or
they can log in under one generic account.)

3. Under the "Create Tab,” drag and drop blocks to build this program to play a sound when you press the “space’
key.

when space  key pressed

play sound meow

Club Meeting 2 Utah State University Extension | Utah4-H.org %



4. Try some other keys and sounds 5. Record your own sounds.

I - ;

click on the sounds tab
N
when up arrow k!f pressed Scripts | Costumes | Sounds

New sound:

[b\erp!

play sound meow

when downarrow  key pressed anew

play note {52 for XD beats

when right arrow key pressed 00:01.1

play drum §§d for {ED beats |‘£.

N > H °

00:00.0 )‘
Press the record button /

6. Try out some more examples at https:/scratch.mit.edu/studios/434222/projects/

Setting Up the Makey Makey

SETTING UP THE MAKEY MAKEY

TIME: 20 MINUTES

Now it's time to set up your Makey Makey to control the sound codes you just created. Get
started by following these simple instructions:

1. Using the USB cable, plug your Makey Makey into your laptop, computer, Chromebook, or tablet.
The red light should turn on.

2. Close any pop ups that open. You do not need to install any drivers.

3. Connect the ground or “earth” cable as in the previous activity. Hold the other end of the ground
alligator clip between your fingers.

4. Use your finger to press “space” on the Makey Makey. This will create a circuit and will trigger the
space bar which will initiate your program or the sound code you just made.

5. Now attach an alligator clip the the "space” portion of your Makey Makey and connect the oth-
er end to a conductive object, like a piece of fruit, Play-Doh, something metal, etc. You can now
touch the object to initiate the sound as long as you are grounded.

Club Meeting 2 Utah State University Extension | Utah4-H.org %
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6. Try adding other objects to the up, down, left, and right portions on your Makey Makey. Create indi-
vidual sounds for each object.

7. Try adding non-conductive objects like wood, paper, plastic, etc., so you can teach an object lesson
about conductive and non-conductive materials.

Reflect

What did you learn?

What role does the Scratch program have in customizing sounds?

How do the Makey Makey and the Scratch program interact with each other?

Why is it important to know what conductivity is?

What are the names of the blocks you used in Scratch?

Instruct the youth to become familiar with the 4-H portfolio by going to www.utah4h.org

Apply

How does creating programming code use your imagination?

What is a career that might require writing code?

References and Other Resources
Labz (2016). Makey Makey Labz. Retrieved from:

https:/labz.makeymakey.com/static/ui/partner/makeymakeyv/images/apps-pa/makeymakey-scratch-
handout.pdf

www.scratch.mit.edu

Club Meeting 2 Utah State University Extension | Utah4-H.org %
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Makey Makey Banana Piano

4 )
Supplies

° Makey Makey

« Alligator clips

» USB cable

* 5 bananas

* Computer, laptop, or Chromebook running
Scratch

° Rubber band

INTRODUCTION

The skills you learned in the first two club meeting activities will now help you create a musical instrument, a
Banana Piano. Use your creativity and coding skills to create custom sounds, notes, and songs

PRIOR TO THE MEETING

Set up and use www.scratch.mit.edu for this activity.

Activity #7 Ubos
MAKING MUSIC IN SCRATCH Making Music in Scratch

Time: 20 MINUTES

1. Through your internet browser navigate to

www.scratch.mit.edu B when space  key pressed when uparrow  key pressed
set instrument to 59 set instrument to 53
2. Sign in or click on "Join Scratch” to create a — play note GEED for € beats

new free account.

3. Under the "Create Tab,” drag and drop
blocks to build a program that will create
sounds for the keys “space,” "up arrow,’

when right arrow  key pressed when downarrow  key pressed

set instrument to 5D

set instrument to 5D

play note @8 for € beats play note (339 for @ beats

‘right arrow,” "down arrow,” and “left arrow.’
4. Asample for creating sounds is shown here.
when leftarrow key pressed

5. Use your creativity to change instrument set instrument to €59
sounds and notes. play note GERD for €) beats

10
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Activity #2945 50
BANANA PIANO KEYS Banana Piano Keys

Time: 30 MINUTES

Now it's time to set up your Makey Makey to control the sound codes you just created. Get started by
following these simple instructions:

1. Using the USB Cable, plug your Makey Makey into your laptop or computer. The red light should turn
on.

2. Close any pop ups that open. You do not need to install any drivers.

3. Connect the ground or “earth” cable as in the previous activity. Clip the other end to the rubber band
or use another object, such as a lime, to be a ground.

4. Secure the other five cables to the Makey Makey board and then the other ends to the bananas.
Arrange the bananas in the right order to play the proper notes.

5. Secure the ground cable rubber band around your wrist making sure that the end of the metal alligator
clip is touching skin and then touch a banana to make a circuit, which will create a sound.

clicked

play drum @& for {ED beats
F

play drum for (ED beats
[

play drum & for @ beats

play drum for (XY beats

play drum €& for EY beats

play drum & for {EY beats

6. Additional activities:

Use the Scratch program to create a drum beat sequence to use as a background beat for your
music. See the sample code above for ideas.

7. Experiment with your code to create different custom sounds, instruments, and songs.

11
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Reflect

Define the following terms:

a. Scratch repeat blocks -

b. Programming code -

What did you learn from this activity?

What role does the Scratch program have in customizing sounds”?

How do the Makey Makey and the Scratch program interact with each other?
Why is it important to fine-tune your code?

What are the names of the blocks you used in Scratch?

Ask the youth if the first Scratch code they wrote worked perfectly on their piano. How did they modify their

code? Did the corrections or tweaks they made improve their code?

Apply

How does creating programming code help you to use your imagination?
What is a career that might require writing code?

Discuss computational thinking, which is the process that computer scientists use to develop programs and

systems.

Mention that records are necessary for the club to function properly and to help the youth remember programs
from previous club meetings. Instruct the youth to become familiar with the 4-H portfolio by going to www.

utah4h.org.

References and Other Resources
Photo credit (2016). Makey Makey

http:/wireduk.tumblr.com/post/32865625495/banana-piano-with-lime-photographer-david-arky

12
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Logic Puzzles

Supplies

¢ Makey Makey

* Alligator clips

* USB cable

* Computer, laptop, or Chromebook running
Scratch

¢ Conductive objects - banana, chip clip, key, etc.
Each object will correlate to a riddle.

* Example Scratch game:
https:/scratch.mit.edu/projects/24096517/

INTRODUCTION

With just a little programming instruction, you will be able to incorporate real life objects with rhyming riddles to
construct a logic puzzle in Scratch. You will also learn to create logical expressions to work with Makey Makey and
conductive materials, use pen tool to draw geometric patterns in Scratch, craft riddles and rhyme schemes to
create a logic puzzle, make a storyboard game and revise for most logical sequence, and write a logical sequence
of events for the Scratch game.

PRIOR TO THE MEETING

Familiarize yourself with Scratch so you can teach the youth about it.

SCRATCH LESSON Scratch Lesson

Time: 35 MINUTES

1. Sign into Scratch.

2. Familiarize yourself with the Scratch work area:

13
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3. Familiarize yourself with the scripts (blocks) for today's activity.

s

Scripls Cosbumes Sour "'&It % 5 ; ;
p Scripte. | Costumes  Sound Seripts Coakmes Bounda

[ Mabior E=EE | oo J Evects s <q —

Lo | contra J corral

I Sound I Sensing I Bensing I Looks I nirg

I Pen l Opemaiors I Par I Operatons I Sound l Sensing
J oae ' Mare Blocks | pata I vore Blocss I Fan . Operators

f oata ] More Biocks

4. Pick a sprite and a backdrop to get started.

Find 2
sprite

New sprite: @& / & 9

{3

Draw & miw

duckface

14
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5. When Block:

All games need to start somewhere, and the first thing you need to do is program your game to start by
dragging a "When (Green Flag) Block™ to your “Scripts” area for your main sprite.

| Scripts Costumes Sounds

J| Motion
I Looks I Control

I Sound I Sensing

I Pen I Operators

I Data I More Blocks

when space  key pressed

when this sprite clicked

15
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6. Looks Block: ) ’
Scripts Costumes Sound

Next you need to program your sprite to

speak. Click on the purple "Looks” in the .
scripts area to find a “say Hello! block’ I Motion I Events

Change "hello” to a funny riddle. Drag I C
ontrol
the purple block to your "When (Flag) OOKS

clicked” until it clicks together. You can I Sound I Sensing
click on your script to run it and see how
it functions. I Pen I Operators
I Data I More Blocks

say [ZEI] for @ secs

say

think G for @ secs

when space  key pressed

CEAl Your first riddle is.... R{IE 3 B4
+\"M | bend and fold so your chips won't get old. §{i3 o Secs
LY\l Grab the item to answer the riddle! §{i7; e Secs

16
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7. To draw geometric shapes, you will use the Pen tool:

I Motion I Events

I Looks I Control

I Sound I Sensing
m I Operators

I Data I More Blocks

pen down

8. Here is the code used to draw a circle. Have youth attempt other geometric shapes.

when rightarrow  key pressed

goto x @Dy @

pen down

set pen size to @)

repeat €

" move @ steps
b

turn (X @ degrees
4

~ change pen color by f2

17
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9. If you create multiple levels or use multiple sprites, you'll have to program your sprite to “show.” You
also want to drag a blue "go to x:_ y_:" block so that your sprite always starts in the same place.

when clicked

show

switch backdrop to brick wall2

go to x: y: @
CEVAl Hello! Can you solve some simple puzzles? [ & 2 FTY]
CE\" Tap the copper tape for your first puzzle. §{Tg 9 secs

10. Coding Logic: ( Scripts | Costumes | Sounds )
a. If/Then Statements - Great il Motion ll Events
» . fl Looks | Control
explanation and writing lesson can be
I Sound I Sensing

found at:

https:/www.ckl? org/geometry/
if-then-statements/lesson/If-Then-
Statements-PCALC/

I Operators
I More Blocks

E-
o g o]
a o
s,":

b. Repeat Block - Put scripts inside repeat DD
the repeat block that you want to
loop multiple times. (This is how the
butterfly draws a flower in the game.
However you can also use this to
create motion, etc.) More on Repeat
Blocks can be found at:
https:/en.scratch-wiki.info/wiki/
Repeat () (block)

18
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Combining Coding and Writing

COMBINING CODING AND WRITING

Time: 30 MINUTES

1. Teach students about writing riddles as poetry and emphasize the importance of sequence in
writing your own game

2. Watch the Read Write Think lesson video, "Teaching Poetry Through Riddles:”
http:/www.readwritethink.org/classroom-resources/lesson-plans/what-teaching-poetry-
through-1692.html

3. Examples riddles:

a. Tbend and fold, so your chips won't get old” (chip clip)

b. "T'm feeling so low, can you make a flower grow?" (touch water)

c. "Youmight try with your fist to beat down the door, but just a simple twist is all it takes, to lead
you to a new floor” (key)

4. Sequence and Storyboarding: Have students create storyboards before making games. If you have
time, let them work in partners to check the sequence of the game before creating the logic puzzle
in Scratch.

5. Use the storyboards and coding skills learned from the Scratch Lesson and create logic puzzles.
Make sure to assign each object to your Makey Makey board. Program sounds to play when an item
is selected correctly. If the wrong item is selected, make another sound so the players know that
item was wrong.
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6. Attach Makey Makey to objects, attach a ground, and test your game. If needed, correct the coding
or the objects connected to the Makey Makey so the game plays properly.

Note: For younger students, give them specific objects like bananas and Play-Doh to write their
first riddles. Youth 6-8 years old can successfully create a very simple riddle game. They just write
riddles, make the game, and then connect the Makey Makey to test their programming. Here is an
example game: https:/scratch.mit.edu/projects/24096517/
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Reflect

What did you learn?

Did you have to rewrite any code?

Did the storyboard help to plan your game or puzzle?
Why is it important to have a plan before you begin?

What are some of the names of the programming blocks you used?

Apply

How does sharing ideas build teamwork?

What is a storyboard and how does it help in writing code?

What is the difference between a storyboard and a script? How do they work together?
What is a career area that relies on creating storyboards?

What ideas did this project inspire?

Why is teamwork so important

References and Other Resources

Colleen Graves (2017). Makey Makey® Lessons. Retrieved from:

http:/makeymakey.com/lessons/logic-puzzles-lesson/
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Scratch Operation Game

4 . )\
Supplies
* Makey Makey board box
* Alligator clips * Acrylic paint
e A computer, laptop, or * Sharpee pen

Chromebook with Scratch ¢ Ruler
e Choptsticks and rubber ¢ Scissors
band e X-Acto knife

e Electrical wire (telephone e Copper tape with conductive

wire) adhesive or aluminum foil

* Cardboard box, like an * Hot glue gun and glue
upcycled cereal box or * Sugru or modeling clay that
laptop box cures and hardens

e Asheet of cardboard cut * Glue sitck

\ from a different card- e USB cable )

INTRODUCTION
Use a MaKey MaKey, Scratch, and some recycled materials to create your own Operation game. Remove the
patient's bones and organs without touching the sides. This project is expected to take about 4 hours, but could

be broken up into two 2-hour 4-H club meetings.

PRIOR TO THE MEETING
Gather the materials beforehand for the club members.

Activity #7U8F s

BUILDING A GAME BOARD

Time: 20 MINUTES

1. Start with your box. A cereal box works great.
2. Paint at least one side with white acrylic paint and let the paint dry.

3. After the paint is completely dry, you can draw the character on whom you will operate. You can freehand
the drawing or, if you have access to a printer, print or copy an image to trace from images found in books,
posters, online, etc.

4. Use acrylic paints to color your character. Colored Sharpee pens can also work.

5. Use a black Sharpee pen to trace the outline of your character and any lines to make the box look
awesome.

6. When you finish painting your character, let the paint or ink dry. Use a pencil to gently outline where you
are going to cut holes in the character from which you will remove the bones or organs.
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7. Use an X-Acto knife to carefully cut along the pencil lines on one of the holes you outlined. Make sure to
have adult supervision to help with the X-Acto knife cutting as they are very sharp. Continue with the other
holes.

Designing the Motherboard

DESIGNING THE MOTHERBOARD

Time: 30 MINUTES

1. Motherboard Construction: Measure the interior of the cardboard box you painted in the previous step.
Carefully use scissors to cut a piece of cardboard just slightly smaller than the width and length of the box.
This will serve as the motherboard to which you connect the MaKey MaKey. It should fit completely inside
the box.

2. Place the motherboard inside the box and hold it so it is flush with the top of the box. Have a friend help you
trace the hole shapes cut in the box onto the motherboard.

3. Run copper tape (or strips of aluminum foil) from the bottom edge of the motherboard to the holes you
traced. These strips will be the leads to which you attach the alligator clips.

4. Make sure none of the strips of copper tape (or aluminum foil) touch one another if you plan to map to
multiple keys on the Makey Makey. For troubleshooting purposes, it is best to have each lead distinct and
separated from the rest. It is helpful to label the top and the bottom of the motherboard. Make sure the
tape extends to the edge of the motherboard so it is easy to clip onto with the alligator clips.
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5. Next, cut out circles of aluminum foil that are roughly the size of the holes from the box that you traced.
Use a glue stick to adhere the foil to your motherboard. You can run the copper tape over the aluminum foil
or under the foil, but make sure the tape is in contact with the foil.

6. Cut 1" long strips of cardboard for each of your holes in your box to create cups. Use a glue stick to glue
aluminum foil to these cardboard strips. Bend the cardboard into the shape of the hole you traced on the
motherboard. Use a hot glue gun and hot glue to attach the “cups” to your motherboard right over the
circles of aluminum that you previously glued on. The bottom and sides of each cup should all be lined with
foil.

7. If you want to map all the “cups” to a single key on the Makey Makey (make all the cups buzz and light up
when touched) use a strip of copper tape at the bottom of the motherboard that crosses all the other leads
or pieces of copper tape.

8. Insert the motherboard with the cups attached into the box and make sure that the cups are all touching
the top, just underneath each hole. Measure the distance from the bottom of the motherboard to the inside
bottom of the box. You will need to cut strips of cardboard this width to elevate the motherboard so it sits
flush against the inside top of the box. Glue them on to secure and insert the motherboard into the box
making sure it is firmly in place.

9. Using Sugru or modeling clay that hardens, build the organs and bones. Shape pieces of Sugru into bones
and organs, one to fill each hole. Make sure the hardened Sugru or clay fits nicely in the hole but allows
room to grab the piece with tweezers or chopsticks. Allow the Sugru or clay to cure and harden.

10. You can use a rubber band to turn your chopsticks into tweezers. Roll the paper in which the chopsticks are
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packaged and place the roll between the chopsticks about 1" from the top. Use a rubber band to secure
the chopsticks with the paper between them.

11, Strip the plastic insulation from both ends of the telephone wire with a pair of wire strippers. Wind
the wire around the chopsticks, starting a little up from the base of chopstick all the way up to where
your hand is. Use a piece of copper tape for each bottom end to secure the wire and to create a larger
conductive surface at the end of your chopstick. Make sure both wires are connected at the top of the
chopsticks. A dollop of hot glue or electrician’s tape will secure the wire at the top of the chopsticks.

Designing the Motherboard

DESIGNING THE MOTHERBOARD

Time: 30 MINUTES

1. Attach the alligator clips to the copper tape leads on the motherboard. If you are mapping all the “cups” to a
single key on the MaKey MaKey, just connect one alligator clip to the long strip of copper tape covering all the
leads at the bottom of the motherboard. Attach the other end of the alligator clip to the appropriate key on the
MaKey MaKey. Make sure your Scratch project uses the same key to trigger the audio and visual feedback. (The
included example uses “space bar’)

2. Attach an alligator clip to the wire from your chopsticks to one of the Earth, or ground, ports on the Makey Makey.
3. Plug the Makey Makey into your computer's USB port.

4. Open the Scratch program at:
5. https:/scratch.mit.edu.

6. If the youth have not yet created their own account have them "Join Scratch” to create an account. There, they
can save all their codes and projects.
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7. Anexample Scratch project that you can examine or remix is available at:
https:/scratch.mit.edu/projects/313773%9/#editor

8. Copy the code into your own account and you can play around with sounds, lights, counters, etc. If you are
well acquainted with the Scratch program, you can build your program without looking at the example.

9. Open your Makey Makey Scratch Operation project and press Start. Can you remove the patient's organs
and bones without closing the circuit and subtracting points?! It takes a very steady hand. Have funl!

10. Things to try:

a. Experiment with different chopstick or tweezer designs. If you have access to a 3D printer try designing
‘cheaters” into which you can put the chopsticks to change them into more of a tong design. Print a set
of tweezers out of ABS or PLA plastic and use conductive paint and telephone wire on them.

b. Use Scratch 2.0's cloud capabilities to create a running high score for your Makey Makey Scratch
Operation Game project. The "highest” score in this case would be a low score, where you make the
fewest amount of mistakes when operating on your patient.
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Reflect

What did you learn?

What role did each team member play in the building process?
Why is it important to not cross circuits?

Why is it important to know what conductivity is?

What are the names of the pieces of your game?

Apply

How does building a game inspire teamwork?

What is a career area that relies on teamwork?

What are some other ideas that were inspired by this project?
When do you work as a team at home? At school?

Why is teamwork so important?

Instruct the youth to log their observations and successes in their 4-H portfolio by going to www.utah4h.org.

References and Other Resources

Josh Burker (2017). Makey Makey® Guides. Retrieved from:

http:/makeymakey.com/quides/pdfs/MaKeyMaKeyScratchOperationGame.pdf
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Makey Makey Fair

(" )
Supplies

* Materials to showcase your Makey Makey
projects

* Optional - Demonstration booth

INTRODUCTION

Now that you've learned how to connect the Makey Makey and use it to control keys, sounds, and create games, it's

time to show off your work. Use your new skills to demonstrate your projects to others and get them excited about

learning about electronics, coding, game creation, and more.

MAKEY MAKEY FAIR

Activity #7Ydss

Makey Makey Fair

TIME: DEPENDS ON THE FAIR

Below are a few ideas for your Makey Makey Fair:

Showcase Makey Makey projects at your county or state fair by setting up a demonstration booth.

Invite friends and family to a Makey Makey open house where projects can be demonstrated and then tested
by your guests.

Attend your 4-H Teen Leadership Council and demonstrate what your club has learned, giving them an
opportunity to try out your projects.

Make videos of your awesome projects to upload to YouTube. Don't forget to include that you are a 4-H group
and explain that anyone interested in learning what you've been doing can contact their 4-H office to start
their own club.

Enter a video of your project into your county fair.

Volunteer at 4-H Summer Camps as mentors to help teach others the skills that you have learned.
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Reflect

What did you learn?
What role did each team member play in the sharing/demonstration process?
What things worked well?

What things could have been done differently?

Apply

Discuss the importance of sharing knowledge and the ability to demonstrate mastery.

https:./www.extension.iastate.edu/4hfiles/PYDExperience.pdf

How can you use the demonstration skills you have learned to teach other things?
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More to Discover

Congratulations on completing your Discover 4-H club meetings!
Continue with additional curriculum in your current project area, or
discover other 4-H project areas. Check out the following links for

additional 4-H curriculum.

1. www.discover4dh.org

2. http:/www.4-h.org/resource-library/curriculum/

3. http://utah4h.org/curriculum/

Become a 4-H Member or Volunteer

To register your Utah club or individuals in your club, visit and contact your county Extension office.

http:/utah4h.org/about/

http:/utah4h.org/join/index

For help registering in 4-H online visit:

http:/utah4h.org/staffresources/4honlinehelp

Non-Utah residents, please contact your local 4-H office:
http:/www.4-h.org/get-involved/find-4-h-clubs-camps-programs/

Stay Connecled

Visit Your County Extension Office

Stay connected with 4-H activities and news through your
county Extension office. Ask about volunteer opportunities,
and don't forget to register for your county newsletter. Find

contact information for counties in Utah here:

https:/extension.usu.edu/locations

Enjoy the Fair!

Enter your project or create a new project for the county fair. Learn about your county fair and fair judging here:

http:/utah4h.org/events/index
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Participate in Local or State 4-H Activities, Programs, Contests, or Camps
For Utah state events and programs visit:

http:/utah4h.org/events/index

http:/utah4h.org/projects/

For local Utah 4-H events and programs, visit your county Extension office.

https:/extension.usu.edu/locations

Non-Utah residents, please contact your local 4-H office.

http:./www.4-h.org/get-involved/find-4-h-clubs-camps-programs/

Discover oferuce

Become a 4-H Volunteer!

23« http/www.youtube.com/watch?v=UBemO5VSyKO

&%« http/www.youtube.com/watch?v=U8n409gHVvAA

To become a 4-H volunteer in Utah, visit us at:

http:/utah4h.org/join/becomevolunteer

Serve Together as a 4-H Club or as an Individual
4-H Member

Use your skills, passions, and 4-H to better your community and world.

You are needed! Look for opportunities to help in your area or participate in
service programs that reach places throughout the world (religious groups,
Red Cross, etc.).

Hold a Club Service Project

USU Collegiate 4-H Club hosted "The Gift of Giving” as a club activity. Club members assembled Christmas stockings
filled with needed items for CAPSA (Community Abuse Prevention Services Agency).

http:/tinyurl.com/lusn2nc
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Donate 4-H Projects

Look for hospitals, nursing homes, or other nonprofit organizations that will
benefit from 4-H projects. Such projects include making quilts for CAPSA or
Primary Children’'s Hospital, or making beanies for newborns. During Utah 4-H

State Contests, 40 "smile bags” were sewn and donated to Operation Smile.

Partner with Local Businesses

92,000 pounds of processed lamb, beef, and pork were donated to the Utah
Food Bank in 2013 by multiple companies.

http:/tinyurl.com/pu/Ixyw

Donate Money

Clubs or individuals can donate money gained from a 4-H project to a worthy cause. A nine-year-old 4-H member from
Davis County donated her project money to help a three-year-old battle cancer.

http:/tinyurl.com/magtfwxo

Give Us Your Feedback

Help us improve Discover 4-H curriculum. We would love feedback or suggestions on this guide.
Please go to the following link to take a short survey: Click here to give your feedback
Or go to: https:/goo.gU/iTfidV
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