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original PowerPoint slides are clearer and animated to assist the teacher in delivering

quality content to the students.
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the original animated PowerPoint files

accompanying handouts

detailed homework assignments

lesson plans including online reading and research assignments, and
suggestions on integrating this project-based curriculum.



Topic1 (ve 1.0) Class Startup
Content of this module

*BdIWork 11

*Classandteacher intraductions
*Basicclassrues

*BeIWork 1.2

«Gradingscheme

*Supp iesand permission requi renerts
Faur il | caegaries

*BellWork 1.3

+Skill categori esvs. team lesoveview
*Overview o Engineering, S ience, and Techrology
*Bd|Work 14
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+Detailed d scussion of eachteamrd e
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1.1 Introductions

Intetiondly leftblank
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Bell Work 1.1

(Readthe following. Write 30 word paragraph discussing whee you have
practicdly used anything that you' ve learnedin school )

« “Wehaveignored the lessons we might | ear nfr om spor ts. We
pro nounce cien ce afantasic game—that all should lear nto play it.
We spend years teaching background material, laws, rules,
classficationschemes, and \er ifi cati ons (di sci plines) of the basic
game We planactivities for our studentsd esigned todeve op inthem
specificskillsthat the best scienti s seem to possess and use. We
believe that proficiency withthese skillsis an inpor tant part of an
education in science. It isasif we we edevdoping conditioning
exerdses totrain our students for the sdencethey may adually do ata
futuretime. Unfor unately, however, our students r arely get to play—
tospend 13 year s prepar ing for agame, but never onceto playit is

toomuchfor anyone.”
[Rotert E.Y eager quotel in G fiee of Tehnol@y Asesment, Benentary aid Seondary Eduation for Si exceand
Enginee ing- A Teehnial Memorandum, US. Cong ess Deeenber 198§
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Welcome to Robatics
Today' sAgenda

Get to know theteacher
Disauss dass objedives
Disauss basic class rules
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Me...the teacher

9

Important things

)N

Intereging things
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Basc Class Objectives

Learn towork in tech nical teams

Learn how totackle any chaleng ngded gn pr oblem

Learn what it takestocreatethetechnologesaround us
Learn what various engineers, cientists andtechndogists do
L earn how engneers use math tod esign techn dogy
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ThisClassis Very Different

* Youwill work as ateam, yet be respongble for
your own contribution. T he proj ect is more
complex and chd lenging than what you have
experienced before.

* Time spent outsde of class will far exceedthe
typical d assbecause of the complexity of the
project...15-20 hrs beyond normal homework
ove thefirst hdf of the semester.

« Ead robotics tean member must attenda minimum of five meetings
plus three Saturday compdition events. Twenty team meetings on
Tues Thurs evenings and Saturday’s.
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I mportant Class Information

«  Curriculum Summary

« Thisclasswill introdice the sudert tothe precti cal sSde of engireairg,
<cierce ardtechndogy. Stucents will learn thebasicsof techri cal
commuri cati on and be intraduced to menufacturi rg processeswhil e they learn
to goply sd entific principlestotack e ared ergineeiing challenge The
studert will gain firs-hand knowledge of the ergi neri ng process as the entire
dassworksasateam tobuild acompetitive rende control robot. Sudents
will dsoexdorered caeer opti s in eng neeli ng, sd ence, and technology:

* Theguertswill kegivenan oveview d das materid inthefistweeks
the semeser. Then they will spend six weeks exercising th snew knowl edge
s they desi gn and buil d a conpetiti verobot. The reme ncer of the ssmester
will then be ent andyz rg the r expeli ence and expl ai g the d ass material
inmoredepth.
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I mportant Class Information

« Non-Sdf M entors and Guest Teache' s

« Engineairg studentsard profess ond swill paticipate in meny of theteam
medingsand act &s technicad mentorstotheteam Hopefully the sucents wil l
bendit from the mentors techri cal krowl edgeand career expaience. These
irdividuals ae not school saff, but havebeen approved by theschod
aministrationto aidinthe teaching process School ¢&f membe's ae
respongbl e for conclictirg the d ass end all teammeeti rgs.

I mportant Class Information

e Four Fundamental Class Rules
« Follow di rections the fird timethey are gven

* Beequipped for class and bring al necessary items
and information

« Bementaly engaged and safety-aware during all
class activities

« Berespectful of other people and property in the
clas
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| mportant Class Information

» Consquencess for Failureto Followthe
Rules
e waming
» phonecdl home
« 30 minute detention and parent contact
* 45 minute detention and parent contact
* SEVERE INFRACTIONS will be directly
referred to the office (fighting, cursing)

Qpyrigl
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| mportant Permission Forms

 Dueon Friday
— Parent signaure on Syll abus
— Permissontousetods
— Permi ss onfor school to use photos

i@en, 2005
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Timeto Ponder

» Why is disciplineespecially important in
this class?
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1.2 Student I nformation and
Class Reguirements

Intetiondly leftblank
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Bell Work 1.2

(Pr derence Assessment)

* Quietly compl ee the student i nfformation form.
Real through the this
£meder. Listthreetopicsthat youthink will be
the mogt interesting and explai nwhy.

* (If you find none of the pl anned topi csintereding,
thenli< three engi neering, science, technology
related topicsthat youwouldlike to cover and
di scusswhy.)
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Today’s Agenda

« Gatherinformation about sudents

« Ovaview thetopicsinthis semester

« Disauss itemsonthe Syllabus

— Diswss tascclass ules

— Grades

Classsypplies

Required conmitment outs ded dass
Lean howto submitass grments

Qpyright: Micheel Wienen,2005
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| tems on the Syllabus (reminder)

» Four Fundamental ClassRules

* Follow d rections the firg time they aregiven

* Beequipped for class and bring al necessary items
and information

* Bementally engaged and safety-aware during all
class activities

» Berespectful of other people and property in the
clas
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| tems on the Syllabus (reminder)

e Consquences for Failureto Followthe
Rules
* waming
« phonecal home
« 30 minute detention and parent contact
* 45minute detention and parent contact

» SEVERE INFRACTIONS will be directly
referred to the office (fighting, cursing)
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|temson the Syllabus

« Mgor grade assignmantscaunt & 2/3 of your grade 25% tests, 5% prq ect
paticipation/aterdarce ard 16% i rdependentresearch pagers).

« Minor grade assignmentscaunt a 1/3 of your grade 0% daily work ard
ativity jaurnd, 14% short-quizzes and class qperer adivities).

. a;Storees)Er Examcountsas10% of the semester grade (part of 25% tests|isted

VE).

» Shott-quzes or ReadiressAssessment Tedts, will consgst d ane or two
quettionstha assess if the Sudert hascaneprepared for class, is activdy
keep ngupwith the disuss oninthe d ass, or i sprogess rg anthe weeldy
homework assgnments These RATs wil| ke generdly unannownced so ech
Sudert should ke sure o reflect on each day'sclassadivities and seek to
aonplish the declared | earnirg doj ecti vesfor each day.
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Protocol for Submitting
Assignments

Each student has been assigned an ID
number.

At the back of the room, you'll findaslot in
the cabinet with your 1D number on it.

Before you begin your bell work, you
should deposit homework in the correct slot.

Even if homework isnot due, check your
slot for handouts.

Qopyright: Mict
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|temson the Syllabus

Class Supplies

« Spiral bound natebook with at least 70 pages

* 1" 3-ring birder with 8-pak d dviders

« 12"drédght edye for drawirg (pl atic ruler or dréting tii angle)

* (Lagt name A-D) One pad of 50 shed sgrid paper-8 squaes pe i nch [shared
with clasy

¢ (Lagtnare EL) Two dy-aase makespreeraly finetip[shaedwithd asg

¢ (Last name M-2) Ore box fecial ti ssues or ore roll pager towvels [shaed with
dasg
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|temson the Syllabus

Thedates of therobotics competitionare presently se & foll ows:

« Canpetition Kidkoff .. (dae | acation)

« Practice Day .. (date,| ocati an)

« Campeition Game Day ...(dae location)
Attendance and participaion & eachof these eventsis mandaory.
Building arob ot and preparing for the competition will take alot of
teamhours Inthefirsttwo sxweeks, thee will be many tean
medings schedul ed outs de of normal school hours Some medtings
will requireall ttam membe's but most will involveonly pa ts of the
team. Eve'y team membea mustbeactivein atleas five of these
extrameetings (20 ex peced meetings) in addition to thethree
official Compéition eventsto recave Full attendancecredit.
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|temson the Syllabus

« Peasesgnard returnthis pagetothe teache by Wednescay, August 18",
200b. (page 1ard 2 shauld bekept inthe stucents d ass notetook). ..

* Make sure your parentinitials by EACH one thet you are all owed to use

* Teaher: Pease modify this list according to thetools youplan to
make avdlable.

___Mawd Screwdrive's  __ Mawd TapardDie ___Handreld Powe Drill
___Hammes _ MawudPvCcutes — PowaadDrill Press
RS __ S@Clarps __ PowaalJigSaw

__ PigsadWireQuties —Powered Saoll Saw
___ Poweal Sande

__ Heand Scissors

@en,2005
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|temson the Syllabus

Eadh student wil | be a3 gred a<kil | category i nwhich they wil | speciali ze for
thefistpartof the sameste.

— Markeing

— Technicd Drawing

— Production

— Method, Andysis, ad Docunertation

Eachskill isABSOLUTEL Y essantial if theteamis to b welinthe Robdics
Canpdition.

By the end of the samester evary sucentwill be exposed o all theskill's, but
thereis too much materi d for every studert tolean every <kill before wehave
to et busy with the canpeti tion.

@en, 2005
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Marketing

« Though skill sin thiscategory are not generall y considered
"technical" i nnature, these studentswill srve an essentia
rolein the robaticscompetition. These students should:

— aaquire the skills necessary to inaease program awareness inthe
school and the commu nity

— encourggetheteam to pursue the real purpose of therobotics
program

— compilea video and photo record of the team's progress.

« Looking for outgoing students with good planning and
organizationa skills.

Qopyright: Michael Wienen,2005
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Technical Drawing

« Tednical conmunicdion ills arefoundationd in real world
engineering. Without good communication, the sudents will not be
ableto work as ateam andsynegeicadivity will beimpossible.
Technical drawing will takea ve'y long imetomager, but some basc
concepts will takethestudentsalongway. All sudentsin the team
should be encouragedto develop their tech nical sk echingskills and
leer technical drawing skills. B ut, studentsinthis special ty must
aa uire visualizaion and technicd sketching skills quickly.

* Lookingfor<udents based on their pre-existing ability tovisualize
top/front/side viewss of real objeds

Qopyright: Mict
do rot distribute
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Production

« Studentswiththis specidizationwill need to:
— made tool safety
— become fluent in bas ¢ production operations i ncluding cutting and
drilling
— interpret the technical sk eéchesproduced by other gudents
« Looking for studentsthat already have experience with
hands-on hobbies and are a'so mature enough to take
saf ety serioudy.

Qopyright: Michael Wienen,2005
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Method, Analyss, &
Documentation

* These students will:
— track theteam progress thr ough the steps of the engineering
process
— engage bas c analysisof des gns using electrical and mechanics
principles
— commissionand compil e the necessary techni cal documents
produced by other team membersinto adesgn notebo ok
« Looking for studentswith basic algebra skillsand who
have good organizational skills.

Qopyright: Micha!
do rot distributewithot

1.3 Skill SpecidtiesandE.S. T.
Overview

Intentionally | €t blank
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Bell Work 1.3

» Complete the bad ¢ information and student
preference survey ( ).

@en, 2005
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Today’s Agenda

« Disaissteamroles and kill specialties|
+ Disauss the role of Engineering,
Scienae, and Technol ogy in society
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Marketing (review)

« Though skill sin thiscategory are not generall y considered
"technical" i nnature, these studentswill srve an essentia
rolein the robaticscompetition. T hese students should:

— aaqyuire the ills necessary to inaease program awareness inthe
school and the community

— encourgg etheteam to pursue the real purpose of the robotics
program

— compilea video and photo record of the team's progress.

« Looking for outgoing students with good planning and
organizationa skills.
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Technical Drawing (review)

« Tedhnical conmunicaion skills arefoundationd in real world
engineering. Without good communication, the students will not be
ableto work asatean andsynegeicadivity will beimpossible.
Tedhnical drawing will akea ve'ylong imetomaster, but some basc
concepts will takethe gudents alongway. All sudenisin the team
should be encouragedto develop their technical sk échingskills and
later technical drawing skills. B ut, studentsinthis specialty must
aaq uire visualization and technicd sketching kills quickly.

« Lookingfor sudents based on their pre-existing aility tovisualize
top/front/side views of real objeds
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Production (review)

« Studentswiththis specidizationwill need to:
— made tool safety
— become fluent in bas ¢ production operations i ncluding cutting and
drilling
— interpret thetechnical sk échesproduced by other students
« Looking for studentsthat already have experience with
hands-on hobbies and are also mature enough to take
saf ety serioudy.
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Method, Andlysis, &
Documentation (review)

¢ These students will:

— track theteam progress thr ough the steps of the engineering
process

— engage bas c analysisof desgns using electrical and mechanics
principles
— commissionand compilethe necessary technical documents
produced by other team membersinto ades gn notebo ok
« Looking for studentswith basic algebra skillsand who
have good organizaional skills.
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Team Roles
Teacher: Please modify rolesto match the number of
gudentswhile dill coveringall the responsibilities
* Inaddition to an assgned skill pecialty, you will
have an asd gned team role:

M obility Team Gripper Team EST Team

Project Manager Projed Manag & Pr oject Manager
Electronics Specialist Drawing Specialist N otebook Coord.
Draving Specialist Production Specidist Pr esentation Coord.
Produdion Specialist Analys's Secialist Table Display Coord.
Andyss ecidis EST Seidis School Involv. Coord.
EST Spedalist

Qpyright: Michal Wigien, 2005
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Team Roles- con't

Support Team

* Kit Manager

¢ Competition Liaioon

e ProductionTod M anager
* Event Manager

Strategy Team DSP | ntegration Team
* Prgect Manager * Prgect Manager
e Game Boss ¢ DSP Programmer
¢ Simulation Expert « DSP Programmer

Timeto Ponder

Today we will get an overview of
Engineering, Science, and Technology. But
first, how would you define each of these?

ichael Wiemen, 2005
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What is Engineering?

* ..the gpplication of scentificand
mathematica principlesto practicd ends
such asthe design, manuf acture, and
operétion of efficient and economica
structures, machines, processes, and
systems

Qopyright: Michael Wienen,2005
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What is Engineering?

» Theodore Von Karman, an aerospace
engineer, put it nicely when he said,
"Scientists discover the world that exists
engineers create the world that never was."

Qpyright: Micheel Wienen,2005
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Engineering = Problem Salving

» Asatrained problem solver, the engineering
only has three basic responsibilities
— 1) deermine al poss bl e sol uti on opti ons
— 2) choose the best opti on, and
— 3) inplement the solution.

* Ah, if only it were tha easy!

* Sepsland 2 ae theoretically imposs ble but Engineering is dl about
applying method sto get asclose & possble

Vigen,2005
out permisson
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Many different Engineers...

Aerospace - Design and build arcrafts

Agriculturd - Create various food produ dion pr ocesses

« Arditectural - Conceaned withbuildingissues

« Biomadlical - Desgnmedical equipment and mateials

« Ceramic- Convert mateials intoceramic pr oducts

« Chemical - Usechamisry to improve maerids like plastics
« Civil -Dedgnand build things (bridg es) used by the public
« Computer- Desgn andcreagehardwa e& ofiware

« Construction- Planand congruct buildings

Qopyright: Mic
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More Engineers...

Electrical / Eledronic - Design dectronics & work on producing
electricity

Engineering Management - Manage enginee's and focus onresearch
and d evel opment, operations...

Engineering Physics - Incorp orae math and physics into engineering
Environmental - Design processes relating to environmental i ssues
Geologicd - Work onrecovering Earth's m nerals

Geotechnical - Expets on oil andthe structuresit will hold
Industrial - Hel porganizetions tooperate € ficienty

Even more Engneers...

Manufacturing - Design manufacturing operations and products
Marine/ Ocean - Desgnstrudures forusein and around the wate
Materials - Devdop new mate ial s o i mprove products
Mechanical - Des gn and devel opall thing smechanical
Metallurgicd - Foausonthe processes relaing to meals

Mining - D esignprocesses relafing to mining

Nudea - Focus on the processes of nudea powe plants
Petroleum - Findoil and gas and des gnthings like oil wells
Softwae -Desgnand a eate oftwae for computers

What wasthat about Science?

"Scientists discover theworld that

exi s, engineers create the world that
never was.”

Science isdefined as the observetion,

i dentification, descri ption, experimentd
investigation, and theoreticad explanation of
phenomena

Qopyright: Micha! Wiener
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Types of Scientists?

Physica science includes gudy of motion, sound, light,
eectricity, magnetism, and matter.

Earth sci ence invdves the Earth (includingits features),
its placein the universe.

Life ccience isthe study of living things and how they
interact with each other and the environment.
Environmental sciencei sconcerned with the effects of
human activitieson the Earth's resourcesand inhabitants.

Qpyright: Micha!
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What is Technol ogy?

Engineering grivesto design and
manufacture useful devices or materials,
defined as technol ogies, whose purposeisto
increase our efficacy in the world and/or our
enjoyment of it.

@en,200¢
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Technology vs. Engineering

Techndogy is the application of knowledge, credivity,
and resourcesto sdvered world problems and extend
human capabilities.

Engineer ingis the application of scientific and
mathematical principlesto practica ends such as the
design, manuf acture, and operation of efficient and
economicad structures, machines, processes, and systems.

Technology is the Stuff ...Engineering is the Process.

| Wieien, 2005
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Where can you read more?

* http://www.di scoverengineering.org
* http://www.red science.org
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1.4 Class Adminigrative Issues

Intentionally |t blank
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Bell Work 1.4

* (Alwaysstarta new journd page foreachday. Itisok.foryou to
wr ite on the badk of the pages. Reard the question or task andyour
responseinyourjournal )

¢ Question: Consider any consumer product (for example,
gdf clubs). What general types of activities must occur to
transform materialsinto agdf cluband thenget a
customer to buy it?

Qopyright: Mich! Wienen, 2005
do rot distributewithou permisson

Today’s Agenda

« Disassforma for notes and
assignments

« Disauss genaal components of typicd
compdition robots

Disauss interactionof team roles and
ill pecidties

Beginmakingskill and rol e ass gnment

Qopyright: Michal Wieen, 2005
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Firs some administration..

* For Journd
— Firgt Page Header
e Student|D
* First-L ast name
¢ Robotics Class
« Fall 2006

— Leave second page blank
— Start entries onthird page

Qpyright: Michal Wieen, 2005
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Administration con’t

 All Assignmerts
— Use standard notebook shegtsonly
— No tatteed edges(like tearing out of spiral)
— Use d@ther pen or pencil (but noredink)
— Write only onthe Front of the paper
— Staple multi pl e pagesintop | €t corner
— Write header info on front page
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.. . ,
Administration con’t
N |
_ _ g
« Headi ng on Assgnments e
— Student! D number Nk 11 )
— First-L ast rame gy
4
— “RobaticsClass’ — n"’""
— DueDate e
- Ty -
@pyright: Micha! Wigen, 2005

Adminigration...con’t
Journal Entry Example

Evey Jound Entry needsattleanddate. | Title: bwal of jovim| 1wk Datc iy 20
Bdl Wok: induckquestiontobd | wak | EllTmk Vel messl bes d sdivi mel 0. b haninn

andw itethe answer hae when makuik il 0oel bk ol a0l 0 ulem il b 7 Buion b
appopriae ko e mbiid, ek B bk el B e didie, B b

Ledure Notes Outlineirformatian from [ TRy Sy gy y W, prry
dides. Leaveromiogobacklde ad | g semos =

add infamation or ma edetail . Blirdod onrer-d of verlforcBi ool thin
Dy lallideds S8 snl Sl ois, s adlidhis, anf &
T
A i~ o donde d witel sbik-oids
ClassAcivity: D excribe the inclass bl Lo [l fin il i nl)
a3 gmert and doyour work here unless L.

youareirstructedpturnitinsepa ey, | K sl dued sl rore bovalds. wde-andassronnd

Qlosen dickenal: &2 JHMM
Closure Satemert: n ore or two santences] e S nak-Suvavd md "‘Mﬁ

summarizewhat you | earned and didin
dass

SKill Specialties vs. Team Roles

« Ead sudent will adopt onof four skill specialties forthis class:
— Markeiing
— Techricd Drawing
— Poducion
— Method, Anaysis, ad Docunertation
« Ead sudent will al o be assigned aroleon the project team
— Seehardouts fa desciiptiors ( s )

* Note The composition of each subteam
should combine students with different skill
specialties.
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Assgned Roles

« Teacher: Usinginformation from student preference
survey and student skill assessment, asggn skill specialties
and team roles, tryingto baance the needs of the team and
the preferences of individuals.

— A snglestudent can occupy multipleroles.

— Eadh subteam neal sa dif feent EST pecidig to doaument the
subtean sefforts

— Tryto a eateanamed position for each sudent to increase
owneshipinthe project.

— Prominently post the resulting organizational chart i ncluding
names and positions.

— Allow for some shuffling of roles, but solidify the assignments as
oonas possible.
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1.5 Gaining Perspective of the
Engineering Challenge

Intentionally | €t blank
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Bell Work 1.5

* (Alwasstarta new journd page foreachday. Itisok.foryou to
write on the badk of thepages. Record the quesionor task and your
responseinyourjournal )

¢ Question: Based on what you know (or have heard) about
previousrabotic chalenges, descri be in detail what kind of
“product” you' llmakein thisclass. I nclude asketchif you
wish.
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Today’s Agenda

« Disauss the types of machines that have
beenmade i n previous robotics
compeitions.

Using machine exampl es, di scuss how
h teamrolewill beinvolv el.

Use thi spi cture and team- ole han douts to | @d the
sssions. Also avail ableinth e cur iculum package s a|
g gall ery and virt ual 3D m odel of the robot shown

(t his is the last slide i n the m odule)
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