
This is a low-resolution printable version of the teacher-presentation information.  The
original PowerPoint slides are clearer and animated to assist the teacher in delivering

quality content to the students.

All contents of this file are Copyright 2005, all rights reserved.

Licensed users of the EST Foundations curriculum have access to:
• 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.
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Topic 1 (ver 1.0) Class  S tartup

Content of this module
•Bel l Work 1. 1
•Class and t eacher introduct ions
•Basi c cl ass rul es
•Bel l Work 1. 2
•Grading sc heme
•Suppl ies and permission requi re me nts
•Four skil l c ategories
•Bel l Work 1. 3
•Ski ll cate gori es vs.  tea m roles ove rview
•Overvi ew of Engineering, Sc ience, a nd Technology
•Bel l Work 1. 4
•Format for assignment s
•Detai led di scussion of ea ch t eam rol e
•Assigning skill s and t eam rol es to  stude nts
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1.1 Introductions

Intent ionally left b lank
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Bell Work 1.1
(Read the following. Write 30 word paragraph discuss ing wh ere you have

practically u sed anything that you’ve learned in school.)

• “W e have ignored the lessons we might learn from spor ts . We
pro nounce scien ce a fantastic game—that all should learn to play it.
We spend years  teaching background material, la ws, ru les,
cla ssification schemes , and ver ifications (disciplines) of the bas ic
game. W e plan activities for our students d es ign ed to develop in them
specific skills  that the bes t scientists seem to possess  and use. We
believe that pro ficiency with these skills is  an impor tan t part of an
education in  science. It is  as  if we were developing cond itionin g
exercises  to tra in our students for  the science they may actually do at a
futu re time. Unfor tuna tely, h owever, ou r s tuden ts  rarely get to  play—
to spend 13 years prepar ing for a game, but never  once to play it,  is
too much for anyone.”

• [Robert E . Yeager quoted in Of fice of Technology Assessment, Elementary and Secondary Education for Sci ence and
Engineer ing- A Technical Memorandum, U.S. Congr ess, December 1988]
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Welcome to Robotics
Today’s Agenda

• Get to know the teacher
• Discuss class  objectives
• Discuss bas ic class  rules
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Me…the teacher

• Important things:
•
•
• Interesting things:
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Basic Class Objectives
• Learn to work  in  tech nical teams
• Learn how to tac kle any c halle ngi ng de si gn pr oble m
• Learn wh at it take s to c reate  the technologie s around  us
• Learn wh at various enginee rs, sc ientists an d tec hnologists do
• Learn how en gine ers use math  to d esign  techn ology
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This Class is Very Different
• You will work as a team, yet be responsible for

your own contribution. The project is more
complex and challenging than what you have
experienced before.

• Time spent outside of class will far exceed the
typical class because of the complexity of the
project…15-20 hrs beyond normal homework
over the first half of the semester.

• Each robotics  team member mus t attend a minimum of fiv e meetin gs
plus th ree Satu rday competition even ts .  Twenty team meetings on
Tues/Th urs evenings and Saturdays .
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Important Class Information
• Curriculum Summary
• This class will introduce the student to the practical side of engineering,

science, and technology.  Students will learn the basics of technical
communication and be introduced to manufacturing processes while they learn
to apply scientific principles to tackle a real engineering challenge.  The
student will gain first-hand knowledge of the engineering process as the entire
class works as a team to build a competitive remote control robot.  Students
will also explore real career options in engineering, science, and technology.

• The students will be given an overview of class material in the firs t weeks of
the semester.  Then they will spend six weeks exercis ing this new knowledge
as  they design and build a competitive robot.  The remainder of the semester
will then be spent analyzing their experience and exploring the class  material
in more depth.
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Important Class Information
• Non-Staff Mentors  and Guest Teachers
• Engineering s tudents and professionals will participate in many of the team

meetings and act as technical mentors to the team.  Hopefully the students will
benefit from the mentors' technical knowledge and career experience.  These
individuals  are not school staff,  but have been approved by the school
adminis tration to aid in the teaching process.  School staff members are
responsible for conducting the class and all team meetings.
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Important Class Information

• Four Fundamental Class Rules
• Follow di rec tions the  first  time they are given
• Be equipped for  c lass and bring all ne cessary ite ms

and information
• Be mentally enga ge d and safe ty-awa re during a ll

cla ss ac tivities
• Be respe ctful of othe r people  and property in the

cla ss
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Important Class Information

• Consequences for Failure to Follow the
Rules

• wa rning
• phone call  home
• 30 minute  de tention and parent conta ct
• 45 minute  de tention and parent conta ct

• SEVERE INFRACTIONS will be directly
referred to the office (fighting, cursing)
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Important Permission Forms

• Due on Friday
– Parent signature on Syllabus
– Permission to use tools
– Permission for school to use photos
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Time to Ponder

• Why is discipline especially important in
this class?
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1.2 Student Information and
Class Requirements

Intent ionally left b lank
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Bell Work 1.2
(Pr eference Assessment)

• Quietly complete the student information form.
Read through the topics that we will cover this
semester.  List three topics that you think will be
the most interesting and explain why.

• (If you find none of the planned topics interesting,
then list three engineering, science, technology
related topics that you would like to cover and
discuss why.)
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Today’s Agenda
• Gather information about students
• Ov erview the topics  in this semes ter
• Discuss items o n the Syllabus

– Discuss basic class rules
– Grades
– Class supplies
– Required commitment outside of class
– Learn how to submit assignments
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Items on the Syllabus (reminder)

• Four Fundamental Class Rules
• Follow di rec tions the  first  time they are given
• Be equipped for  c lass and bring all ne cessary ite ms

and information
• Be mentally enga ge d and safe ty-awa re during a ll

cla ss ac tivities
• Be respe ctful of othe r people  and property in the

cla ss
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Items on the Syllabus (reminder)

• Consequences for Failure to Follow the
Rules

• wa rning
• phone call  home
• 30 minute  de tention and parent conta ct
• 45 minute  de tention and parent conta ct

• SEVERE INFRACTIONS will be directly
referred to the office (fighting, cursing)
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Items on the Syllabus
Grades
• Major grade ass ignments count as 2/3 of your grade (25% tests, 25% project

participation/attendance, and 16% independent research papers).
• Minor grade ass ignments count as 1/3 of your grade (20% daily work and

activity journal, 14% short-quizzes  and class opener activities).
• Semester Exam counts as 10% of the semes ter grade (part of 25% tests listed

above).
• Short-quizzes, or Readiness Assessment Tests, will consist of one or two

questions that assess  if the student has come prepared for class, is actively
keeping up with the discussion in the class, or is progressing on the weekly
homework assignments.  These RATs will be generally unannounced so each
student should be sure to reflect on each day's class activities and seek to
accomplish the declared learning objectives for 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 find a slot in
the cabinet with your ID number on it.

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

• Even if homework is not due, check your
slot for handouts.
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Items on the Syllabus
Class Supplies
• Spiral bound notebook with at least 70 pages
• 1" 3-ring binder with 8-pack of dividers
• 12" straight edge for drawing (plastic ruler or drafting triangle)
• (Last name A-D) One pad of 50 sheets grid paper-8 squares per inch [shared

with class]
• (Last name E-L) Two dry-erase markers-preferably fine tip [shared with class]
• (Last name M-Z) One box facial tissues or one roll paper towels [shared with

class]
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Items on the Syllabus
• The dates  of the robotics  competition are presently set as  follows:

• Competition Kickoff …(date, location)
• Practice Day …(date, location)
• Competition Game Day …(date, location)

• Attendan ce and participation at each of these events is  mandatory.
Building  a rob ot and preparing fo r the competition will take a lot of
team h ours.  In the f irs t two six weeks , there will be many team
meetings scheduled outside of normal school ho urs.  Some meetings
will require all team memb ers  but mos t will involve only par ts  of th e
team.  Every team member must be active in at least five of these
extra meetings (20 ex pected  meetings) in addition to the three
official Competition events to receive Full attendance credit.
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Items on the Syllabus
• Please sign and return this page to the teacher by Wednesday, August 18th,

2005.  (page 1 and 2 should be kept in the student's class  notebook)…
• Make sure your parent initials  by EACH one that you are allowed to use:
• Teacher: Please modify this lis t according to  the tools you p lan to

make available.

___ Manual Screwdrivers

___ Hammers

___ Hand Saws

___ Hand Scissors

___ Manual Tap and Die

___ Manual PVC cutters

___ Shop Clamps

___ Pliers and Wire Cutters

___ Handheld Power Drill

___ Powered Drill Press

___ Powered J ig Saw

___ Powered Scroll Saw

___ Powered Sander
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Items on the Syllabus
• Each s tudent will be assigned a skill category in which they will specialize for

the firs t part of the semester.
– Ma rketing
– Technical Drawing
– Production
– Me thod,  Analysis, and Docume nta tion

• Each skill is ABSOLUTELY essential if the team is  to do well in the Robotics
Competition.

• By the end of the semester every student will be exposed to all the skills,  but
there is too much material for every student to learn every skill before we have
to get busy with the competition.
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Marketing
• Though skill s in this c ategory are  not ge ne rall y conside red

"tec hnica l" i n nature, these student s w ill se rve an essential
role in the robotic s c ompetition.  The se students should:

– acq uire the skills  necessary to increase program awareness in the
school and the commu nity

– encourag e the team to pursue the real pu rpose o f the robotics
program

– compile a video and photo record  of the team's progress .

• Looking for outgoing students with good planning and
organizational skills.
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Technical Drawing
• Technical communication skills  are foundational in real world

engineering.  Without goo d communication, the students  will not be
able to  work as a team an d synerg etic activity will be imposs ib le.
Technical drawing will take a ver y long time to master, but some basic
concepts  will take the students a long way.  All students  in the team
sho uld be encouraged to develop their tech nical sk etchin g skills and
later technical drawing skills .  B ut, s tu dents  in this specialty must
acq uire visualization and technical sketching skills  quickly.

• Looking fo r students based on  their pre-ex is ting ab ility to visualize
top/front/s ide views of real objects.
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Production
• Students w ith this spe cializ ation w ill nee d to:

– master tool safety
– become fluent in basic production operations  including  cutting an d

drilling
– interpret the technical sk etches p roduced by other students

• Looking for students that a lrea dy have expe rience  w ith
hands-on hobbies and a re also mature e nough to ta ke
safety se riously.
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Method, Analysis, &
Documentation

• These  students will:
– track the team pro gress thr ough the s teps  of the engineering

process
– engage basic analys is o f designs  us ing electrical and mechanics

principles
– commiss ion and compile the necessary technical documents

produced b y other team members into a design notebo ok

• Looking for students w ith basic  a lge bra skills a nd who
have good orga niz ationa l skills.
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1.3 Skill Specialties and E. S. T.
Overview

Intentionally left blank
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Bell Work 1.3

• Complete the basic information and student
preference survey (handout student_questionnaire).
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Today’s Agenda
• Discuss team roles and  sk ill specialties
• Discuss the role of Engineering ,

Science, and Technology in society
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Marketing (review)
• Though skill s in this c ategory are  not ge ne rall y conside red

"tec hnica l" i n nature, these student s w ill se rve an essential
role in the robotic s c ompetition.  The se students should:

– acq uire the skills  necessary to increase program awareness in the
school and the commu nity

– encourag e the team to pursue the real pu rpose o f the robotics
program

– compile a video and photo record  of the team's progress .

• Looking for outgoing students with good planning and
organizational skills.
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Technical Drawing (review)
• Technical communication skills  are foundational in real world

engineering.  Without goo d communication, the students  will not be
able to  work as a team an d synerg etic activity will be imposs ib le.
Technical drawing will take a ver y long time to master, but some basic
concepts  will take the students a long way.  All students  in the team
sho uld be encouraged to develop their tech nical sk etchin g skills and
later technical drawing skills .  B ut, s tu dents  in this specialty must
acq uire visualization and technical sketching skills  quickly.

• Looking fo r students based on  their pre-ex is ting ab ility to visualize
top/front/s ide views of real objects.
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Production (review)
• Students w ith this spe cializ ation w ill nee d to:

– master tool safety
– become fluent in basic production operations  including  cutting an d

drilling
– interpret the technical sk etches p roduced by other students

• Looking for students that a lrea dy have expe rience  w ith
hands-on hobbies and a re also mature e nough to ta ke
safety se riously.
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Method, Analysis, &
Documentation (review)

• These  students will:
– track the team pro gress thr ough the s teps  of the engineering

process
– engage basic analys is o f designs  us ing electrical and mechanics

principles
– commiss ion and compile the necessary technical documents

produced b y other team members into a design notebo ok

• Looking for students w ith basic  a lge bra skills a nd who
have good orga niz ationa l skills.
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Team Roles
Teacher: Please modify roles to match the number of
students while still covering all the responsibilities

• In addition to an assigned skill specialty, you will
have an assigned team role:

Mobility Tea m Gripper Team EST Team

Pro ject Manager  Project Manag er Pr oject Manager

Electronics  Specialist Drawing Specialis t Notebook Coord.

Dr awing  Specialist Production  Sp ecialist Pr esentation Coord.

Pro duction Specialis t Analysis Specialis t Table Display Coo rd.

An alysis  Sp ecialist EST Sp ecialist School Involv. Coord.

EST Specialis t



7

Copyright: Michael Wienen, 2005
do not dis tribute without  permission

Team Roles - con’t
Support Team
• Kit Manager
• Competition Lia ison
• Production/Tool Manager
• Event Manager

Strategy Tea m
• Proje ct Ma na ge r
• Ga me  Boss
• Simulation Expert

DSP  Integration Tea m
• Proje ct Ma na ge r
• DSP  P rogrammer
• DSP  P rogrammer
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Time to Ponder
Today we will get an overview of
Engineering, Science, and Technology.  But
first, how would you define each of these?
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What is Engineering?

• ...the application of scientific and
mathematical principles to practical ends
such as the design, manufacture, and
operation of efficient and economical
structures, machines, processes, and
systems
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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."
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Engineering = Problem Solving
• As a trained problem solver, the engineering

only has three basic responsibilities
– 1) determine all possible solution options
– 2) choose the best option, and
– 3) implement the solution.

•   Ah, if only it were that easy!
• Steps 1 and 2 are theoretically impossible but Engineering is all about

applying  method s to get as close as  possible.
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Many different Engineers...
• Aerospace - Des ign  and build aircrafts
• Ag ricultu ral - Create various  fo od produ ction pr ocesses
• Ar chitectural - Concerned with building issues
• Biomedical - Design medical equipment and materials
• Ceramic - Convert materials  into ceramic pr oducts
• Chemical - Use chemistry to impro ve materials like plas tics
• Civil - Design and build thin gs (bridg es) used  by th e public
• Computer - Design an d create hardwar e & so ftware
• Cons truction - Plan and construct buildings
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More Engineers...
• Electrical / Electronic - Design electronics & work on producing

electricity
• Engineering Management - Manage engineers  and focus on research

and d evelopmen t, operations…
• Engineering Phys ics - Incorp orate math and physics into en gineering
• Environmental - Design processes relating to environmental issues
• Geological - Work on recovering Earth 's minerals
• Geotech nical - Exp erts on soil and the s tructures it will hold
• Indus trial - Help organizations to operate ef ficien tly
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Even more Engineers...
• Manufacturing  - Design manufacturing operations  and products
• Marine / Ocean - Design s tru ctures for u se in and around the water
• Materials - Dev elop new mater ials to impro ve products
• Mechanical - Design and develop all thing s mechanical
• Metallurgical - Focu s o n the processes  relating to metals
• Mining - Des ig n processes  relating to mining
• Nu clear - Focus on the processes of nu clear power plan ts
• Petroleum - F in d oil and gas  and design things like oil wells
• So ftware - Design and cr eate software for computers
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What was that about Science?
• "Scientists discover the world that

exists; engineers create the world that
never was.”

• Science is defined as the observation,
identification, description, experimental
investigation, and theoretical explanation of
phenomena.
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Types of Scientists?
• Physic al scie nce includes study of  motion, sound, light,

ele ctric ity, magnetism, and ma tter .
• Earth sci ence involves the Earth (including its fe atures) ,

its place in the universe .
• Life  sc ience  is the study of living things and how they

interact with eac h other a nd the environment.
• Environmental sc ience  i s c oncerned w ith the e ffe cts of

human act ivitie s on the  Earth' s resource s a nd inha bita nts.
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What is Technology?

• Engineering strives to design and
manufacture useful devices or materials,
defined as technologies, whose purpose is to
increase our efficacy in the world and/or our
enjoyment of it.
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Technology vs. Engineering
• Tech nology is the application of  knowledge, cre ativity,

and resource s to solve real w orld problems and extend
human capabilitie s.

• Engineer ing is the application of  scientific  and
mathematica l princ iple s t o pra ctical e nds suc h as the
design, manufacture, and ope rat ion of efficie nt and
ec onomic al structure s, mac hines, processes, and systems.

• Technology is the Stuff…Engineering is the  P rocess.
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Where can you read more?

• http://www.discoverengineering.org
• http://www.realscience.org
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1.4 Class Administrative Issues

Intentionally left blank
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Bell Work 1.4
• (Always  s tart a new journ al page for each day.  It is o.k. fo r you to

wr ite on the back  of th e pages . Reco rd the ques tion or task an d your
response in yo ur journal.)

• Question: Consider any consumer produc t (for  example ,
golf  clubs) .  What general types of ac tivities must occur to
transform ma teria ls into a golf  club and the n get a
custome r to buy it ?
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Today’s Agenda
• Discuss format for notes and

ass ignments
• Discuss gen eral components of typical

competition robots
• Discuss interaction o f team roles  and

skill sp ecialties
• Begin making skill and role assignment
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First some administration..

• For Journal
– First Page Header

• Student ID
• First-Last na me
• Robotics Class
• Fall 2005

– Leave second page blank
– Start entries on third page
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Administration con’t

• All Assignments
– Use standard notebook sheets only
– No tattered edges (like tearing out of spiral)
– Use either pen or pencil (but no red ink)
– Write only on the Front of the paper
– Staple multiple pages in top left corner
– Write header info on front page
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Administration con’t

• Heading on Assignments:
– Student ID number
– First-Last na me
– “Robotic s Cla ss”
– Due D ate
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Administration…con’t
Journa l Entry Example

Every Journal Entry needs a title and date.

Bell Work:  include question to bell work
and wr ite the answer here when
appropriate.

Lecture Notes:   Outline information from
slides .  Leave room to go back later and
add information or more detail.

Class Activity: Describe the in-class
assignment and do your work here unless
you are ins tructed to turn it in separately.

Closure Statement: In one or two sentences
summarize what you learned and did in
class.

Da te Title: 

ID ,
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Skill Specialties vs. Team Roles

• Each student will adopt o n of four skill specialties for this class :
– Ma rketing
– Technical Drawing
– Production
– Me thod,  Analysis, and Docume nta tion

• Each student will also be ass igned a role on the project team.
– See handouts for descriptions (skill specialties , team roles)

• Note: The composition of each subteam
should combine students with different skill
specialties.
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Assigned Roles
• Teacher: Using informa tion from stude nt pre ference

survey and stude nt skill assessment, a ssign skill specia lties
and team roles, trying to balance the needs of  the  team and
the prefere nc es of  individua ls.

– A single s tudent can occupy multiple roles .
– Each subteam need s a dif ferent EST specialist to docu ment the

sub team’ s efforts.
– Try to cr eate a named pos ition for each student to increase

ownership in the project.
– Pro minently post the resulting organizational chart inclu ding

names  and positions .
– Allow for some shuffling of roles, but solidify the ass ig nments as

soo n as poss ib le.
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1.5 Gaining Perspective of the
Engineering Challenge

Intentionally left blank
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Bell Work 1.5
• (Always  s tart a new journ al page for each day.  It is o.k. fo r you to

wr ite on the back  of th e pages .  R ecord th e questio n or task and your
response in yo ur journal.)

• Question: Ba sed on what you know (or  ha ve  hea rd) about
previous robotic challe nges, descri be  in detail what  kind of
“product” you’ll make in this c lass.  Inc lude a  sketc h if  you
wish.
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Today’s Agenda
• Discuss the typ es  of machines that have

been made in previous  robotics
competitions .

• Us ing mach ine examples , discuss  how
each team role will b e involv ed.

T each er : Use thi s pi cture and  team-r ole han douts  to l ead  the
discuss ions .  Also avail able in th e curr iculum  package is  a

ro bot gall ery and virt ual 3D m odel of  the r obot shown .

(t his  is  the las t s lide i n the m odule)


