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4-H Robotics Curriculum
4-H Robotics Introduces Youth to:

e Basic physical science concepts
related to robotic systems

* The Scientific Inquiry Process
* The Engineering Design Process

* Technology tools for learning
and communications

* An exploration of SET careers
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* Virtual Robotics: Youth utilize an interactive
computer game environment to learn about
the science and engineering of robots.

e Junk Drawer Robotics: Youth make use
of everyday objects to design, build and learn
about robots.

* Robotics Platforms: Youth employ robotics
kits to understand robotics and programming
and develop their own robot designs.

www.4-H.org/robotics




MODULE 6: Experiencing 4-H
Engineering Design v ROBOLGICS

Virtual Robolics

Youth build skills and knowledge about robotics as they play
an interactive computer game.

The learning experience includes videos, simulations, and animations —
all in an interactive
virtual robotics lab.

Curriculum is delivered
on a DVD.
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Junk Drawer Robotics

Youth design, construct and test robots that lift, move or float.

Each level focuses on one aspect of robotics and the science,
engineering and technology behind it.

Designed to be a
teen-led program.

Curriculum includes
three printed Presenter’s
Guides and a Youth
Robotics Notebook.
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Robotics Platforms

Youth apply the engineering processes of designing, building
and programming robots.

Youth build skills and knowledge and apply what they have learned
to a challenge activity.

Curriculum is delivered
on a DVD.

Makes use of a commercial
robotic kit such as LEGO®
MINDSTORMS®, VEXE®,
TETRIX® or CEENBoT™,
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To Learn

Activity A — Slip N Slide

Activity B = Rolling Along
To Do

Activity C = Clipmobile Design Team
To Make

Activity D = Clipmobile Build Team

Note to Leader
When two people don’t seem to get along, we say
thcrc is fnctxon bcm een them. W’hat is fncuon“ In

up a hill? Sometimes we need to both reduce and

increase friction.

Uses of friction in everyday life can be seen when
we walk or ride in a car. Have you slipped in spilled
water, or on ice? Have you seen a car spin around

4-H
ROBOLGICS
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To Learn:
Activity A: Slip N Slide

Robatics Notebook | Sigowre

| Rt +—+—"1+++1+"+"+"11+++18
: % Engineering for Today and Tomorrow =~ ™————

To Learn
Activity A - Slip N Slide .
Test skiding the box of paper clips on the coatrol \
section of plun cardboard and then on skck tape, \
sandpaper, and other sucfaces for compassons.
Test by slowly caisng the angle of the cardboard
amp uatil the box of paper ckps begmns to shide Surfoce Test Angle when box
down the amp. #  begen 1o move
Measuge the angle at which the box of paper clips | Control Surfoce #
begias to move Repeat to get an avenge angle. F7]
Plain Cordboord
Predictions Ramp s
Which sucface will have the least foction® Surfoce A #
1 2
2 s
3 Sufod | ¥
4 ”
s
What had the preatest effect on fricton® Surfoce € #1
”
s
Why do you think it's important to repeat the Surfoce D #
same expecment” n
s
Why is st important to do a control®

45 Junk Drawer Robotics * Youth Notebook 35
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To Learn:
TR ity o Tty ke || o4 Activity B: Rolling Along

""""" Robatics Notebook | [sigeame

'o Learn
Activity B = Rolling Along

Put yous box of papes clips on solless!
Coeate axles and cykndes rolless using paper
clips and pieces of staws.
Test the rollers past kke you did for shiding the
box in Actvity A
Predictions
Which sucface will have the least fuction®
1
2
3
4
A 3
Whete have you heard about nsing rollers to
move heavy objects? Surfoce B #
2
”
Desccibe yous experience of making axles and Surfoce € #
cykaders. n
s
Surfoca D #
Which moted ficst, the box with colless o the ”
one with the plan bottom sucface® Why? —

36 4H Junk Drower Rebotics * Youth Notebook
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4-H Robotics: %

Engineering for Today and Tomorrow

Engineering |
Design
Process
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Junk Drawer Robotics

Performance Task For Youth

Activity C — Clipmobile Design Team

You will plan and design a vehicle to maximize its ability to coast, based on considering the effects of
friction. You also will consider constraints of capacity, efficiency, complexity, and costs in the design.

Success Indicator

Youth will design a vehicle that will roll easily and meet the constraints listed.

(llst of Materials Needed
* Robotics Notebook
* Activity Supplies
— A bag of “start-up” sample supplies for
each Design Team. One each of the
following is suggested:

* One regular craft stick, one jumbo
craft stick, one craft stick with
holes

* One regular paper clip, one large
paper clip

* One l-inch paper brad, one
1 Yz-inch paper brad

* One binder clip

\

(
Activity Timeline and Getting Ready
* Activity will take approximately 20
minutes.
* Divide youth into groups of two or three.

« Print some fake paper money for students
to use.

« If not using the Robotics Notebook, make
copies of the Clipmobile Challenge, the
Junk Drawer Supply Company sheet, and
the Materals Order Form.

* Assemble packs of start-up materials for
each group.

— Fill a re-sealable bag with some materials

thhnt mnn ha ssead i hoasviddinns tha

e Jo Learn
e To Do
e To Make
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Robots on the Move

Clipmobile Design Objectives
Design a vehicle that will roll easily and meet the
customer requirements

and constraints.
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Robots on the Move
Customer Requirements for Clipmobile

e Design a vehicle that will overcome friction and roll freely
down a ramp, and travel a long distance (performance).

* [t must be able to hold (carry) a box of paper clips (capacity).

SN
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Robots on the Move
Customer Requirements for Clipmobile

* |t must contain at least five different types
of parts (complexity).

e But it must use the least total number of all parts (efficiency).

10 THE UNITED JUNK DRAWERS OF AMERICA 10

e (Cost of Production target is to be
$35 or less for producing your
design. You will have $45 to
create your prototype.

§{0) THE UNITED JUNK DRAWERS OF AMERICA

10 THE UNITED JUNK DRAWERS OF AMERICA 10

NK DRAWERS OF AMERICA 10

10 THE UNITED JU
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To Do

C

R, fora (w‘ hil

* Design a vehucle that will overcome frction and
roll freely down a ramp, and wavel a long distance.
(pecformance)

* It must be able to caccy a box of paper clips.
(capacity)

* It must contan at least five diffecent types of parts.
(complexity)

* It must use the least total aumber of all pats.
(efficiency)

* Cost tacget is to be no more than $35.00 of play
money, including stast-up supplies in y bag.

(budgeung)

i

Activity C = Clipmobile Design Team

-

&

Manufacturing Selection Criteria
Catenia to select the team that will be ch

Meeting Deslgn Criterla (constraints)
Capacity — cacry 2 box of paper clips:

to mass produce the

Ch bole-
T

(Yes) 10 poiats; (No) 0 poiats

Performance — coll down ramp and coast:  +1 pount pes inch — 24 points
Complexiry — vacious types of pascts used: +2 points for each type of past
Efficiency — least overall number of parts: -1 pount for each past used

Budget/cost — cost of production:

+1 point for each dollar under $35.00

-2 points for each dollar over $35.00

Team Business Strength
Capital — dollacs left from $45.00

Inventory value - value of supplies i mventory

+1 point for

+1 point for each dollas still in cash

each dollas of value

Orvesall Team Scoze

4-H
v ROBOLGICS

Robots
on the Move

(Page 38)
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Junk Drawer Supply Company
Clipmobile Materials Order Form (MOF)
Sold to: Ozder Date R b
Item Item /Part Price per Number Tortal Cost
Code # | Description Item Ordered (Price X Number) o n t h e M ove
101 Craft Stick —
Lasge or small $3.00
102 Craft i;u;l;:/n/ boles — $4.00
205 | Paper Clip— L0 Materials Order Form
$1.
Large oz small
304 \B'ra'ss PaPer Brad — $1.00
arious sizes
405 quder (?hp - $2.00
Various sizes
506 gtmkmg Straw — $2.00
arious sizes
507 Coffee Stirrer Straw $1.00
608 subber l_3and - $1.00
arious sizes
709 Wheel —
Vartious sizes g
810 Wood Skewer —
Vartious sizes $2.00 (Page 39)
Thanks for using Junk Draw
Supply Company. See us first
for all your robot supplies! Grand Total:
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Robots on the Move

Cost of Production Materials Inventory Sheet

Clipmobile Report Clipmabile Report

Cost of Production (COP) Materials Inventory Sheet (MIS)
- List of supples left over and i good condition For office use 9"")'
Date of Production: Location of Mfg: Manufactused by: Date of I ory: Location of Mfg; — =
Item Item /Part Price Number Total Cost Check Items It Ttem/Part Osed Nomber Toral Value Verificadon
Code # Descriprion Per Used in (Price X Number) Used in c::: # Description Value of Good (Price X Number) of I v
Item Vehicle* This Build Per Items Sl % on Hand
Craft Stick — Item on Hand*
101 | Farpe or small $3.00 Craft Stick -
- 101 Lasge or small $1.50
102 &:ﬁ Stick w/ boles — $4.00 :
ge or small Craft Stick »/ boles —
102 o $2.00
gos || TrweClp- $1.00 Lage ox wnell
ge or small 203 Paper Clip — $0.50
small v
304 Brass Paper Brad — $1.00 Lacge or
Vasious sizes . 304 Brass Paper Brad — $0.50
< Binder Clip - Vagous sizes 2
405 Vagous sizes $2.00 405 Binder Clip - $1.00
7 - {
506 erinkmg Straw — $2.00 \n‘xo\u sizes
atious sizes 506 Drinking Seraw — $1.00
507 Coffee Stirrer Straw $1.00 Vagous sizes
§ 507 Coffee Stirrer Straw $0.50
Rubber Band
608 Vagious sizes $1.00 608 {l(nbbec Band $0.50
‘agious sizes ;
o g’h'“l i $3.00 Wheel —
ALOUS sizes 700 o oracip R $1.50
810 {l”iood Skewer — $2.00 ST
atious sizes 810 | nm i $1.00
*include full value even if only past of Totals i RPONY e
an item was used, cut in half, apaxt, etc. 'onlj\'mdudecomple:‘msmio::\uabk Totals
not those cut, dalled, , taken
Total Parts Total Cost of Toral Parts apart, etc. Total Parts Total Value of Parts on
Used Production Used Not Used Hand (Inventory)

(Page 41) (Page 42)
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Robots on the Move

Manvufacturing Selection Criteria
Criteria to select the team that will be chosen to mass produce the Clipmobile:

Meeting Design Criteria (constraints)

Capacity — carry a box of paper klips: (Yes) 10 points; (No) 0 points
Performance — roll down ramp and coast:  +1 point per inch — maximum 24 points
Complexity — various types of parts used: +2 points for each type of part

Efficiency — least overall number of parts: -1 point for each part used

Budget/cost — cost of production: +1 point for each dollar under $35.00

-2 points for each dollar over $35.00

Team Business Strength

Capital — dollars left from $45.00 +1 point for each dollar still in cash

Inventory value — value of supplies in inventory  +1 point for each dollar of value

Overall Team Score
\ J
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Evaluating Designs

Selection Criteria

~
Manufacturing Selection Criteria

Criteria to select the team that will be chosen to mass produce the Clipmobile:

Meeting Design Criteria (constraints)
Capacity — carry a box of paper }:lips

Performance — roll down ramp and coast:
Complexity — various types of parts used:

Efficiency — least overall number of parts:

Budget/cost — cost of production:

Team Business Strength

Capital — dollars left from $45.00

(Yes) 10 points; (No) 0 points

+1 point per inch — maximum 24 points
+2 poiats for each type of part

-1 point for each part used

+1 point for each dollar under $35.00

-2 points for each dollar over $35.00

+1 point for each dollar still in cash

Inventory value — value of supplies in inventory  +1 point for each dollar of value

.

Overall Team Score

Capacity and
Performance




Selection Criteria

p
Manufacturing Selection Criteria

Ciriteria to select the team that will be chosen to mass produce the Clipmobile:

Meeting Design Criteria (constraints)
Capacity — carry a box of paper klips:

Performance — roll down ramp and coast:
Complexity — various types of parts used:

Efficiency — least overall number of parts:

Budget/cost — cost of production:

Team Business Strength

Capital — dollars left from $45.00

Inventory value — value of supplies in inventory

N

(Yes) 10 points; (No) 0 points

+1 point per inch — maximum 24 points
+2 points for each type of part

-1 point for each part used

+1 point for each dollar under $35.00

-2 points for each dollar over $35.00

+1 point for each dollar still in cash

+1 point for each dollar of value

Overall Team Score

MODULE 6: Experiencing
Engineering Design

Evaluating Designs

4-H

Complexity,
Efficiency and Budget

(Clipmobile Report

Cost of Production (COP)

v ROBOLGICS

Date of Production: Location of Mfg: Manufactuged by:
Item Item/Part Price Number Total Cost Check Items
Code # Description Per Used in (Price X Number) Used in
Item Vehicle* This Build
Craft Stick -
101 Large or small $3.00
Craft Stick »/ boles —
102 1 arsaall $4.00
Paper Clip -
203 Large or small $1.00
Brass Paper Brad —
304 Vagous sizes $1.00
& Binder Clip -
405 Vagious sizes $2.00
Drinking Straw —
506 Vagous sizes $200
507 Coffee Stirrer Straw $1.00
Rubber Band
608 Vagous sizes $1.00
Wheel -
709 Vagious sizes $3.00
Wood Skewer —
810 Vagous sizes $2.00
*include full value even if only pact of Totals
an item was used, cut in half, apast, etc.
Total Parts Total Cost of Total Parts
Used Production Used
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Evaluating Designs

Selection Criteria

2
Manvufacturing Selection Criteria

Meeting Design Criterfa (constraints)
Capacity — carry a box of paper klips:

Budget/cost — cost of production:

Team Business Strength

Capital — dollass left from $45.00

Performance — roll down ramp and coast:
Complexity — various types of parts used:
Efficiency — least overall number of parts:

Inventory value — value of supplies in inventory

Criteria to select the team that will be chosen to mass produce the Clipmobile:

(Yes) 10 points; (No) 0 points

+1 point per inch — maximum 24 points
+2 points for each type of part

-1 point for each part used

+1 point for each dollar under $35.00

-2 points for each dollar over $35.00

+1 point for each dollar still in cash

+1 point for each dollar of value

Overall Team Score

4-H

Capital and Inventory

Clipmobile Report

Materials Inventory Sheet (MIS)

v ROBOLGICS

List of supplies left over and i good condition For office use only
Date of Inveatory: Location of Mfg: Name of Manufactuces:
Item Irem/Part Used lzmint Total Value ;edﬂudon
Code # Description Value Good (Price X Number Inventory
Per Items Sdll ) on Hand
Item on
Craft Stick —
101 I o sivall $1.50
Craft Stick »/ boles —
102 I e $2.00
Paper Clip —
203 I eiagnall §0.50
Brass Paper Brad — &
30¢ | Sacious sizes e
Binder Clip —
405 | Vasious sizes $1.00
inking Straw —
I i b $1.00
507 Coffee Strrer Straw $0.50
Rubber Band
608 Vagous sizes $0.50
Wheel —
709 Vagous sizes $1.50
Wood Skewer —
810 Various sizes $1.00
*only include items in good usable Totals
condition; not those cut, dalled, bent, taken
apart, etc. Total Parts Total Value of Parts on
Not Used Hand (Inventory)
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Experiential Learning Model

Youth do before being
told or show how.

y "
Experience

Youth share
how they will use Youth describe
the project and the experience
life skill Experiential and their
practiced in reaction
other parts Lea ming
of their lives. Model
Youth relate
the project Youth discuss
and life skill what was most
practiced to their important about
own everyday what they did.
experiences.

Pfeiffer, ]. W, & Jones, J. E., Reference Guide to Handbooks and Annuals 1983,
John Wiley & Sons, Inc. Reprinted with permission from John Wiley and Sons, Inc.
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&,
Assessing =W Teaching with
. =
Learning Technology
Leading Program
Discussions Planning
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Closing and Questions

* Developed personal knowledge to draw upon when
leading Junk Drawer Robotics

* Applied the Engineering
Design Process to solve a
design challenge

* Developed strategies for
Implementing the Experiential
Learning Model with youth
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