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Boston Public Schools Pilot
May 2010¢ April 2012

“Mastering Molecular Biology

With LEGO® Molecules”

1. Teacher professional 4
development sessions i

fold a LEGO
protein at the

2. Create a LEGO DNA —
Learning Center Set
Design & Assemble & i
Deliver: s M
A Teacher Guide

A StUdent Mate“als Who should sign up?

Wish you had a better way to

teach about DNA and protein

synthesis?

» Help pilot the LEGO Molecules
Curriculum in your own classroom!

» Sign up for this 15 hour PD course at
MIT this fall.
¢ We have places for only 20 teachers.

Register soon.

A . = Teachers teaching DNA and WHY is NASA sponsoring LEGO DNA sets and
D NA/ R NA K |tS PYOCEN Smhestin Spring XU teacher professional development?
o o When is the PD offered?
Protel N Klts + Sat. October 16™ 10:00AM—4:00PM This workshop will be brought to you by MIT, a partner in the
« Sat. October 30" 8:30 AM — 3:30PM NASA grant “Massachusetts Summer of Innovation.” Besides
A tR N A KItS « Teach with the LEGO sets in your offering science summer camps for students, this funding supports
teacher PD programs.

classroom spring semester 2011

« Tuesday May 17 4:00PM-7:00PM f i ) ) ) v
This course will include basic concepts in protein synthesis with an

3 i C I assroom S u p po rt: Where? additional emphasis on DNA damage and repair. Radiation

¢ MIT Museum, 265 Massachusetts exposure during space travel is of concern to NASA scientists

P rOVI d ed by B P S ’ M S ) Ave., Cambridge, MA (MIT Campus) because of the DNA damage it can cause.
So come to the workshops! Gain insight into the DNA-damage

S usanne G | | I an d by M I T IO p(;zvti:w KRR SN OF D gy connection for cancer as well as the biological challenges inherent

in space travel. Find new ways to engage and excite your students

5 http://www.mylearningplan.com in science! NASA is counting on your students to come through
Kathy Vandiver for class the STEM pipefine .
rO O m I m p | e m e ntatl O n . "Dynamic LEGO models help students learn cellular processes while they complete the steps to building a protein.

Their hands do all the work, while their minds are constantly making decisions about what happens next. It's a
very active form of learning." Dr. Kathy Vandiver, Outreach Director at MIT and LEGO Life Science inventor




Teacher professional development

A mysterious, life-controlling substance
lies behind these curtains.

Do you dare to look?

October 2010



Teacher professional development

A mysterious, life-controlling substance
lies behind these curtains.

Do you dare to look?
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Using the DNA Code

MIT Museum Oct 2011



Prototyping the Museum EXxhibit
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Prototyping the Museum EXxhibit

A mysterious, life-controlling
substance lies behind these curtains!

Do you dare to look?

| Channel proteins
in The :
cell membrane

a chane |

iew of the
o cell
Sl membrane

na \A Messages|

—

ioh ’ <' ""i‘i"‘”b L openin e
I » ,,RNA & Protein - i
‘pNOA Auidgl : . @2

)

'-%




rototyping the Museum Exhibit
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Prototyping the Museum EXxhibit

Dec 2006




Prototyping the Museum EXxhibit

s CGEHSY*

MIT Center for Environmental Health Sciences

CEHS Pilot Project 2006 Grant Awarded to Schedule for One Year Pilot Project 20P607
the Community Outreach & Education Core 1) JarApril 06: planning & exhibit construction

(COEC) $25,000 2) MayJune: formative evaluations

The MIT Museum and the CEHS Community classes use prototypes

Outreach and Education Program are 3) July Aug: rework & create final exhibits
collaborating in the development of the first 4) Sept Nov: exhibit opens with summative

of the Museum's Learning Labhe purpose evaluations

of this gallerybased experience is to bring 5) Dec 2006: exhibit development completed
middle and high school classes to the _
museum to help them understand the ARTHUR VINING DAVIS Foundatigns
process of protein synthesis in the cell Phase One Award 2062011

through the use of manipulatives. Phase Two Award 2012013




Prototyping the Museum EXxhibit

Museum Exhibit and Programs were designed
to meet the following Learning Goals.

Concepts about DNA Structure

1. DNA is a polymer made from subunits called nucleotides.

2. Nucleotides can pair with one another. One side of the double strand determines
the other. Because of this base pairing, DNA can be copied easily. (AT) (CG)

3. DNA separates easily into two strands. They rejoin easily too. ,

4. 5b! NBLI A OlQ2syaa S\ANBI U MA@ASSEY AY' | Y Y SN 0 h Yy S
other side is the original and it is used as the template.)

5. DNA forms very long molecules!




Prototyping the Museum EXxhibit

ACell processes are more difficult to teach than cell
structures which are static.
AMore teaching about protein molecules is needed!

Concepts about DNA Function

1. DNA contains a nucleotide code that is copied into the mRNA.

2. Nucleotides can be read in groups of 3. Each group codes for a particular ami
acid.

3. tRNA molecules carry only specific amino acids. In this way, tRNA molecules
translate the DNA code.

On the ribosome, the amino acids are joined into a chain.

The order of the amino acids in the protein chain is determined by the order |of
the nucleotides in the DNA.

6. The completed amino acid chain will fold into a shape. It is this shape that gives
the protein its function

V)
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Prototyping the Museum EXxhibit
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Concepts about DNA Damage & Repair

DNA can become damaged. Breaks can occur. Extraneous molecules can be ¢

attached to the DNA.

Some molecules from cigarette smoke, for example, cause harm because they
adhere to DNA and then the DNA code can not be read properly.

DNA has repair molecules that routinely run up and down the length of the molg
fixing breaks and ripping out the mismatched base pairs.

If a cell cannot repair its DNA, the cell will shut itself down, choosing to die
peacefully in a process called apoptosis. ) 5 o
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Prototyping the Museum EXxhibit

Full Day Fieldtrips
Boston Public
Schools

MIT Museum
9:00-11:30
LEGO & computef

Broad Institute
11:30:2:00
Lunch & wet lab

Feb 2008 Combining Fieldtrips: MIT Museum and Broad Institute



Creating LEGO School Sets

Design & Assemble & Deliver LEGO molecules!

People Making a Difference®
Non - profit corporation , directed by Lori Tsuruda, MIT alum
Jan 2011 - March 2011 more than 1000 man hours of effort!

TASK description: (22 classroom sdi@ for BPS )
Arder 440,000 LEGO pieces (~ half million LEGO compongnts!)
AEstimate work hours to build the DNA, Protein and tRNA kits
A140 hours per classroom set
ACreate theNSTRUCTIONS FOR BUILBINGGO molecules
AOrganize and recruit volunteers
Adost LEGO building events at different sites, on and off campus
ACorporate volunteer events during the work day
AVIT 150" celebration community volunteeringBush Room
Arrack LEGO production of individual molecules (e.g. Nucleotidps)
AReassociate all LEGO molecules into the correct classroom s1ets
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Creating LEGO School Sets

MIT Grad Students very important! Needed for upper level biochemistry tasks |



