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Exploring Sea, Space & Earth: Earn O Crodit

FU daM NTA S of Engineering DeSign g‘:‘%}’“‘i%an substitute as

pre-req for 2.007!

http://web.mit.edu/2.00a/www

Introduces core engineering themes, principles, and modes of thinking.
Gain experience with fabrication and design for space/earth/ocean
exploration-based projects. Learn more about the various engineering
disciplines, including aero/astro, mechanical and ocean engineering.

...ENGINEER...DESIGN...
T\ ...CREATE...
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Professors Alexandra Techet & Dava Newman

Exploring Sea, Space AND Earth:

What do these three things have in common?

Maserati Race Car

Learning Objectives

1. Engage in Engineering inquiry and discussion and demonstrate curiosity. Students accept
responsibility for their own learning and are independent learners.

2.  Use and calculate engineering FUNdaMENTALS (i.e., equations of motion, energy, constitutive
equations, momentum, energy, free body diagrams, life, drag, and propulsion) to evaluate
designs and robotic vehicle performance (homework, reading assessments, laboratory recitations,
design reviews).

3.  Approximate/estimate performance of vehicles, and possess a breadth of integrated
fundamental knowledge in the sciences and engineering, humanities and arts (e.g. design
notebooks, technical reports, web portfolio, laboratory recitations, poster session).

4.  Effectively communicate their design ideas and process through written report, oral
presentation and final poster presentation.

5. Team design of robotic exploration vehicle (notebooks, prototypes, drawings (hard copy and
electronic), computer models, operational subsystems, operational vehicle, peer instruction).

6.  Contribute effectively to team design (peer evaluations, self evaluations, TA and instructor
evaluation).

These?

Future Warrior Concept

Sylvia Earle in the Jim Suit

{ Shuttle Astronaut




TEAL (Technology Enabled Active Learning)

2.00A/16.00A The Projects

Remotely Operated
Underwater Vehicles

(ROVs)
2006, 2007 & 2009

Land Sea Rovers
2008

John Belcher#i% & e BIC LB WEXET7OYV TV b
(Rensselaer Polytechnic Institute*>NCSU®D Scale-Ups & DifR4E)

Projects expose students to fundamental electronics
(soldering, circuits, fuses, LEDs, switches, etc) &
instrumentation (pressure, temp, salinity, etc) as well as
fabrication skills, trouble shooting and team work.

The Gallery of Teaching and Learning - KEEP Case Studies: Transferring Knowledge and Experience
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At M.LT., Large Lectures Are Going the Way of the
Blackboard
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Mathlets Mathlets Snapshot

At M.L.T., Large Lectures Are Going the Way of the Blackboard - NYTimes.com MIT TechTV — Perspectives of TEAL




KBERE

s I: Classical Mechanics

Physics | 8.01 Physics I: Classical Mechanics, Fall 1999 MIT TechTV — Walter Lewin Video Promo

PffP: Physics for Future Presidents

What does every world leader need to know about Physics?

Prof. Richard A. Muller at UC Berkeley

Physics for future Presidents
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® Multimedia Educational Resources for Learning and Online
Teaching (MERLOT), California State University System,
1997-: $ 20M+

® OpenCourseWare (OCW), MIT, 2001- : $ 20M+
® Connexions, Rice University, 2000- : $ 6M+

® Open Learning Initiative (OLI), Carnegie Mellon University,
2003- : $ 5M+

S INSTITUTE OF TECHNOLOGY
%ConneXIons.-
sharing knowledge and building communities
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Aeronautics and Astronautics Physics

Anthropology Political Science

Architecture Science, Technology, and Society

Biological Engineering Division Sloan School of Management

Biology Special Programs

Brain and Cognitive Sciences Urban Studies and Planning

Chemical Engineering Women's Studies

Chemistry Writing and Humanistic Studies

Civil and Environmental Engineering

Comparative Media Studies

Earth, Atmospheric, and Planetary Sciences

Economics

Electrical Engineering and Computer Science

Engineering Systems Division . ’

Foreign Languages and Literatures 5 3\ g W
Health Sciences and Technology . L \ g
History . 4 "
Linguistics and Philosophy

Literature

Materials Science and Engineering

Mathematics

Mechanical Engineering

Media Arts and Sciences

Music and Theater Arts
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Ocean Engineering
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Show Details
Analysis of Biological Networks (BE.440) 20.440, Fall 2004 (MIT)
10.442, Spring 2005 (MIT)
and P! qy of Synaptic Tr 19,15, Fall 2007 (MIT)
Laboratory 5.36, Spring 2009 (MIT)
Biological Chemistry I 5.08J, Spring 2004 (MIT)
Biomedical Information Technology 20.453J, Fall 2008 (MIT)
Cellular 9.00J, Spring 2005 (MIT)
Chemical and Biological Reaction Engineering 10.37, Spring 2007 (MIT)

Chemistry of 15.451, Fall 2005 (MIT)

Biology & C. 7.02, Spring 2005 (MIT)
Experimental Molecular Neurobiology 9.12, Fall 2006 (MIT)
Gastroenterology HST.121, Fall 2005 (MIT)

Geobiology 12.007, Spring 2007 (MIT)

Graduate Biochemistry 7.51, Fall 2001 (MIT)

Introduction to Biology 7.012, Fall 2004 (MIT)

Introductory Biology 7.013, Spring 2006 (MIT)

Introductory Biology 7.014, Spring 2005 (MIT,

Principles of Chemical Science 5.111, Fall 2008 (MIT)

Principles of HST.151, Spring 2005 (MIT)

Synaptic Plasticity and Memory, from Molecules to Behavior 7.346, Fall 2007 (MIT)

The History of Computing STS.035, Spring 2004 (MIT)

The Radical Consequences of Reactive Oxygen Species in Aging and Disease
7.343, Fall 2007 (MIT
Topics in Computational and Systems Biology 7.89, Fall 2007 (MIT)
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shed the profound usiness i caried out has o business practces and
practtoners. Moral ecloges
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Course Highlights Word Varsion of this Template

This course features 2 complete set of 2ssianment P 5 Exampie inks

Course Description Figure : T = sn e o an embecced .

This special seminar in management is designed 4 et this leand repac it your own fis)

Cotectonsusing this maduie Two Thought Experiments
s s

@ m— The Ring of Gyges (Plato’s Republic T, $359)

Groesa i flock when I crack pens I the earth to expese a sarcopagus
Gges reaches n and takes the ring that draws his attention. Later, when he i taking among rends, he ntices that he becomes.
vt when he tur the ring n toward rimsel.He res s ou a few times and then foms his plans. Invisile, he gains enty to
RECENTLY VIEWED the ings caste and rapes the queen. Drawing hr nto s nefarious plan, they kil the ing and take over the kingdom. Gyges
imariesthe queen and becomes ruer of  large and westhy kingdom. Somehow it oesn see it o say that he ves "happly ever

afer” Bt since he s never caught, 1t doesnt follw that s l-goiten gain has mace him iserabe,

Before fnding i ing, Gyoes was,atlast outwardy,a well behaved, ust citizen. But the combination of vst pawer 2nd no
accountanilty crew Gyges over o the ark sice. Does the uman charactr ke tha of Gyges, csscve I the face o temptation and
1ack of accountablty?Is th threat of punishment necesary t keep indiduals moral s isbiity and the threat of punishment al
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CH3COOH <=>CH3COO™ + H”
BIOLOGY

The extent to which the acid will dissociate in pure water is expressed as K. the equilibrium

@
Table of Contents: constant. An equilibrium is established because the acid does not completely dissociate.

+ U1 Modern Biology
=/ ‘2 Biological Chemistry
] Atoms, Functional Gr¢
S| Equilibrium and pH _ [CH;COO07][HY]
* _Electrolytes and | T[CH;COOH]

U Review of Acid Diss

1 control of Dissociat Kis th libri tant (in th I d t tant) and is the ratio of thi
(1 Carbohydrates and P is the equilibrium constant (in this case also a dissociation constant) and is the ratio of the

1 Amino Acids and Prot mathematical product of the concentration of each product of the reaction (in this case the
# CJ Enzymes and Regulat charged species) to the concentration of the reactants (in this case the neutral species). The
+ (1 Cell Biology square brackets [ ] around the terms indicate concentration and is usually expressed in molar
+ (1 Glossary concentration (moles/Liter). In the Learn By Doing you will explore the equilibrium of an acid
dissociation in pure water. In this simulation you can assume the concentration is molecules per
beaker and thus the concentration will be equal to the total number of molecules in the
experiment

_ (Candace Thille, 2007)

LR AW | o) TS 5 7 [ SE LR
Open Learning Initiative (Carnegie Mellon University)

o

TR @ eweRT ok haes

+ You do not need to register to hav s to the course.
Click on  course "ENTERI" link and begin learning!

use OLI course

 availabie for credit through academic institutions

A(ATHIEE) Mz I0A U Ic B2 Y 7R— kY —)L(Cognitive Tutor)%Z
J—RHM & iR

Determine the sum of three concurrent forces:

Force F1 has a magnitude of 5N; its line of action of passes through points A (1, 1) and B {4, 3)
Force F2 has a magnitude of 4N its line of action is parallel to a 3-4-5 triangle
Force F3 has a magnitude of 7N; its line of action is at 60 degrees to the horizontal

What is the magnitude of the sum?

R=

What is the direction of the sum?

B= degrees

_ (Candace Thille, 2007)
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Carl Wieman (U.S. Professors of the Year 2004)

YRI5 Carl Wieman
® ) —NI)EEE

® NSF Distinguished
Teaching Scholar
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From This Week's
Chronicle

A NEW FORMULA FOR

TEACH]

A Nobel Prize winner in physics takes
charge of reforming undergraduate
science education at the University of
British Columbia. Carl E. Wieman
(above) says that he misses his research,
but that the Nobel Prize brings a
responsibility he can't ignore.
(Photograph by Lyle Stafford)

Sitmulations

3£ English [N Espafiol

Home Simulations Downloads Educator Resources Research Support Contact Us

Gas Properties : Play with an ideal gas. Add particles o a box and change the volume, add or remove
 Top Simulations || heat, change gravity, and more. Measure the temperature and pressure, and see how the properties of the
gas vary in relation to each ofher.

* Motion

* Work, Energy &
Power

* Sound & Waves

* :;:": Circuit Construction Masses & Springs Radios Waves &
=0 Kit L] Electromagnetic
. (Click here for Fields
* Electricity & virtual-lab version) L]
Circuits L)
o Light & Radiation

« Quantum
Phenomena

© Chemistry
« Math Tools Balloons & Static

Electrici Gas Properties
6] o 6] pe
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Collect lesson plans, Share your favorite Collaborate with
teaching activities, curriculum resources
student worksheets to improve education
and more. globally. around the world.
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Take Our Survey!
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Lessonepoly
~— Tonerd

Username
Password

) Remember me
Login

Forgot pa
Create new acce

CLassROOM

Sponsors.

Lessonopoly News.

Lessonopoly

Lessonopoly is a free tool that lets you manage your classroom, find and
share lesson plans and connect with other teachers.

n-

Manage your Find lesson plans Connect with
classroom in our Library other teachers

You can submit and store your own lesson  Our lesson plan library is made of lesson  Be part of a larger community with Groups,
plans online. You can even plan withan  plans subrmitted by teachers like you. Many  Forums and Events. Learn about someone
interactive School Year Planner. meet the State Standards. on their Teacher's Page.

Testimonials

“Lesson planning is like getting ready for a vacation or road trip. Unless you know
where you're going, you may end up somewhere you don't want to be. Lesson
planning is important, because it provides a teacher with a clear road map of where
he/she wants to go and maps the strategies that will most likely get them there.

Linda Aceves, Assistant Superintendent, Santa Clara County Office of Education

Lesson plan of the month: *Animal

About Lessonopoly  Partners  Terms  Privacy Help  Feedback  Report Inappropriate Conduct  RSS

Intern 170

r ‘Announcement: Fifth Infernafional LINC Conferance Scheduled for Spring of 2010. Click fo learn more. ]

[sccions YR Wecoms o i0S5OMS 0SSN iracivsPodgogy

BLOSSOMS
Video Library

Ej The vison of The imended 1o
o devolop @ largo,free repository of roplacs on exising curricuum

video modes for high school math
and science cosses rected by gited
Voluntee teachers from around th

soded il by MIT focuy
members ond by parinering clssin an aave, goakorented sxercise. Read more
educators inJordan and Pakitan

o raad mr, dick o e blesso. Tromslating Learing Videos
A writen rcnscript n he ot language of he

TSI o producr vl accompany soch video modle
Ieson.Ti il fcitat randation nfo  ocal
+ Toofer perpacive dhe

on, or nind-expanding approach o a topic worl,

of bservaron, experince and dic
Upcoming Video To simuate he development o i), Accessng Learning Videos
fopics

Other Oniine.

Teaching Resources

BLOSSOMS
Pholo Gallery

croative ond latral or associative thinki
° These video lessons il b
sparkinaginations
c porhaps provioudly
hought 10 be dry and absiract

‘Open Educational Resources
BLOSSOMS has boon dosigned osan Open
Educarinal Resurce or OFR. The tem “Open
Educarional Resource” refrs fo web based matericls

. : PR,
i v s syt el

BLOSSOMS Pariners.

BLOSSOMS i o collaborative nfarve among equel

modules. Read more. Producion” or view th video, T
BLOSSOMS Loarring Video.” The
youridcsl

MIT BLOSSOMS (Blended Learning Open Source Science or Math Studies

MIT TechTV

BLOSSOMS-An Introduction to the MIT BLOSSOMS Initiative
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1. United States
2. Canada
3. UK

4. Australia
5. Chile
6. Estonia
7. Japan
8. Spain
9. New Zealand
10. Israel
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MIT Kyoto University (Japan)
University of Maryland MERLOT

University of British Columbia (Canada) HHMI

University of New South Wales (Australia) UCSF

Aquinas College University of Southern Maine

University of Minnesota Virtual Teacher Centre (Canada)

Gateway Community College Queen's College (Australia)

Thomas Jefferson University Union Institute & University

North Carolina State University Mills College

University of Wisconsin-Madison University of Waterloo (Canada)

Introduction to an Innovation in Our Department
h Ao Vation.
rpart of the

al innovations

@Deainks|

[ edit box add box | Cldelete box ﬂﬂﬂ [ edit box [ add box || Eidelete bax ﬂﬂﬂ [ edit box add box | Eldelete bex|

What is the issue we are trying to address? What is the change or innovation that is What is the intended effect of the

0. intended to address this issue? innovation?

@D et ke
[ edit box acd bor | Cldelste box ﬂﬂﬂ

How do we know that this is an issue?

[ edit box 5] ade box | ldelte box
[ edit box add box | ldsiete bex ﬂﬂﬂ

What data or evidence will demonstrate the
effect of our innovation?

iption of the
se forthe
novation or
I data or samples of ev
ption of your
or forms of

ummaries). red and rejected?

What ot red
Why? Does ation ty of problems?

@ it inks|

HBENHNBRROIL—LAD—D%
TYTL—hZBU TR

BRERETIOV IV ME I-RRXETOVIME EFAZMAUEESITA
T2 7=~ FTv7L—hk Tv7L—h

MSnapshot; Z7'/)L—71t L. BWICIHU 1z

An Analysis of Curricular
Thome 2: Empowering Studonts t bo Achitects of Thelr Own Loaming




7AY Y M T —XEICEFR—

AV

N ¥

UAD

Ay - FvroU— %W&b N IC )

Howard Hughes Medical Institute KEEP Toolkit Project

HHMI professors are documenting and sharing their ongoing work with HHMI, their peers, and eventually the greater educational community, in a

comprehensive yet accessible

format.

Manuel Ares Hughes Undergraduate Research Laboratory

Universiy o Calfomia Santa Criz  Manuel Ares's research focuses an RNA processing and the structure and function of
RNA, with special attention to the role of RNA processing in genome function ai
evolution. 7o encourage the developmant of scientist-teachers, he will recruit
undergraduates to participate in a research group that will conduct genomic studies of
splicing in humans and Plasmodium spp., the causative agent of malaria.

Utpal Banerjee True Functional Genomics as an Undergraduate Research Experience

University of Callfornia Los Angeles  As a researcher in the fields of Drosophila genetics and developmental biology, Utpal
Banerjee is currently studying signal transduction and transcriptional control of neural
and hematopoietic development. Using the Drosophila eye, pre-med undergraduates
will work in Dr. Banerjee’s lab to determine the function of a large number of genes in
the eye that are currently defined only by their early lethal mutant phenotype.

Sarah Elgin Integrating Genomics into the Biology Curriculum
hington University in St. Lolus  Sarah Elgin's research focuses on the role of chromatin structure in gene regulation in
fruit flies. In addition to developing an undergraduate course in genomics research and
omics into existing biology
courses, she will also work with K—12 teachers to develop genomics materials for their
classrooms.

Ellen Fanning A Community of Scholars: A Project to Enhance Personalized, Inquiry-
Based Undergraduate Education

Ellen Fanning studies how DNA tumor viruses co-opt cellular proteins to circumvent the
cell cycle regulation process and replicate themselves. She will recruit freshmen to
spend the summer before their sophomore year as full-time research interns, rotating
through several labs. During the next two summers, students may return as full-time
research fellows, continuing their research and mentoring new interns.

Vangerbilt University

Hilary Godwin Undergraduate Success in Science

Aug 18, 2005

Aug 25, 2005

ul 25, 2005

Sep 15, 2005

Jul 04, 2005

Northwestern University

Hilary Godwin studies the basic chemical and biological mechanisms by which toxic
metal ions affect neurological signaling and development. She will create the
Undergradaute Success in Science program at Northwestern University. It will feature
a summer workshop focusing on building skills that will allow students to excel in
science.
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