
WELCOME	PACKET	

COVID-19 procedures are in place, as well as an awesome curriculum and staff that are 
extremely excited to see the campers. 

We are all living in the unknown. We constantly monitor the decisions and recommendations 
from the Governor's office and the Center for Disease Control (CDC) 

When school is out, camp is in at Dorothy Jeanius STEAM Camp Of Chicago. In addition to offering the most 
extensive list of STEAM curriculum, we partner with the coolest kid-friendly venues so kids can enjoy 
physical activities and play during the day. We are Inspiring the Next Generation of Engineers, Makers and 
Creators. In our camps students design, build, test and improve upon their projects while building the 
teamwork and collaboration skills needed to succeed in the 21st century . Kids are naturally curious about 
how things work and our programs give them an outlet to explore science, technology, engineering and 
math in a hands-on way. 

In order to maximize the time and experience there will be some activities that require time outside of 
camp.  There will be presentations from guest speakers as well as film reviews and discussion.  TAKING 
NOTES IS IMPORTANT as it will PAY OFF IN THE END. Enclosed are the following: 

• CAMP	POLICY	RULES	AND	REGULATIONS	
• STEM terms that may be used throughout the camp and we want the students to be familiar with 

them in advance.  	
• MEDIA CLEARANCE SHEET	
• EMERGENCY CONTACT FORM	
• FIELD TRIP FORM	
• RESOURCE AND RESEARCH SHEETS (ALSO MAY BE SENT HOME DAILY) 	

  



CAMP POLICY 
1. Campers must be at camp from 4pm.m. to 7p..m. every day. 

2. Campers are expected to be respectful and courteous to all campers, staff, as well as others 

at the DJSC. 

3. Absolutely no physical or verbal altercations with fellow campers or staff. Fighting, the use 

of offensive language or any other inappropriate behavior will not be tolerated, and the 

camper’s parent	will	be	notified	immediately. 

4. Bullying of any kind will not be tolerated. This includes any intentional written, verbal, or 

physical act intended to harm another camper. 

5. Shorts must be an appropriate length. (Demonstrated on orientation day) 

6. All campers must sign out with a counselor before leaving. 

7. If teens are signing themselves out and need to leave early, a parent must notify a 

counselor ahead of time in writing. Teens will not be permitted to sign themselves out before 

2p.m. They must also confirm when they make it to the destination safely.  

8. Cell phones, I-Pods, I-Pads, or other electronic devices are not allowed during camp hours, 

but cell phones may be used during bus rides and field trips. Camp DJSC is not responsible for 

lost or stolen electronics. 

9. Camp DJSC shirts must be worn on all field trips. Money may be brought on field trips. 

10. Camp DJSC is not responsible for any lost or stolen items. 

  



RELEASE	FORMS	FOR	CAMPS	
Dorothy Jeanius STEAM CAMP  requires that parents read and submit the Media 
Release and Liability Release statements below. 

CAMP	RELEASE	FORMS	-	MEDIA	&	LIABILITY	

• Media Release* 

Dorothy Jeanius STEAM Camp Media Release Form, I, ______________________________ Parent/Legal Guardian of (-

______________________________) hereby authorize Dorothy Jeanius STEAM Camp and those acting pursuant to its authority, or 

with its permission, to interview and/or to have photographs, audio, or audiovisual recordings made of the above-named 

child (“Media Images”). I further grant permission to , its agents and assigns, to use the above-named child’s name, voice, 

photo, video, interview, performance and likeness for promotion of Dorothy Jeanius STEAM Camp, programs, and events for 

all forms, media and manners, including, but not limited to footage, videos, audio recording, promotional pieces, 

documentaries, DVDs, documentaries, news releases, photographs, website, internet mediums, marketing, advertising, 

trade, promotion, and exhibition for an indefinite period of time. I give unrestricted permission for images, videos, and 

recordings of the child to be used in print, video, digital, and internet media in whole or in part. I agree that these images 

and/or voice recordings may be used for a variety of purposes and that these images may be used without further notifying 

me Dorothy Jeanius STEAM Camp shall own all rights, title, and interest in and to the Media Images, to be used an disposed 

of at the discretion of Dorothy Jeanius STEAM Camp. I acknowledge that neither the child nor I will be compensated for the 

use of these Media Images. In consideration for attendance at camp, campers hereby grant Dorothy Jeanius STEAM Camp a 

nonexclusive, perpetual, irrevocable, royalty-free, fully paid-up, worldwide license to copy, sell and distribute in any manner 

any songs created by campers while attending Dorothy Jeanius STEAM Camp (the “Songs”) and to incorporate the Songs, in 

whole or in part, into derivative works for sale and distribution without limitation. Campers retain and all other rights in the 

Songs. I acknowledge that I have legal authority to approve this form on behalf of the minor named below. 

o I agree.  

o I decline.  
 
 
 



• Liability Acceptance Form* 

In consideration of the acceptance of my child, into the Dorothy Jeanius STEAM Camp summer session this year, I hereby 

acknowledge and ASSUME THE RISKS BOTH KNOWN AND UNKNOWN related to my child’s participation in this activity and, 

to the fullest extent permitted by the law, WAIVE, RELEASE, AND DISCHARGE Dorothy Jeanius STEAM Camp AND Dorothy 

Jeanius STEAM Camp FROM ANY AND ALL CLAIMS FOR DAMAGES FOR DEATH, PERSONAL INJURY, PERMANENT 

DISABILITY OR PROPERTY DAMAGE, that I may have or my child may have, or that may subsequently accrue to or my child, 

as a result of my above-named child’s participation in this year’s Dorothy Jeanius STEAM Camp summer session, whether or 

not resulting from negligence or misconduct of Dorothy Jeanius STEAM Camp, Dorothy Jeanius STEAM Camp, and their 

agents, employees, volunteers, sponsors, affiliates, and Board Members. I further understand and agree that this GENERAL 

RELEASE AND WAIVER OF LIABILTY applies to the fullest extent permitted by the law to WAIVE, RELEASE, AND 

DISCHARGE Dorothy Jeanius STEAM Camp AND Dorothy Jeanius STEAM Camp FROM ANY AND ALL CLAIMS FOR DAMAGES 

FOR DEATH, PERSONAL INJURY, PERMANENT DISABILTY, OR PROPERTY DAMAGE that may arise from any transportation 

provided to or for my child during this year’s summer session of Dorothy Jeanius STEAM Camp by any agent, employee, 

volunteer, affiliate or Board Member of Dorothy Jeanius STEAM Camp and Dorothy Jeanius STEAM Camp. I acknowledge and 

ASSUME THE RISKS BOTH KNOWN AND UNKNOWN related to the provision of such transportation. 

o I agree.  

o I decline. DJSC reserves the right to refuse attendance to any camper for whom it has not 
received an acceptance of the liability waiver.  

• Parent/Guardian Name* 

First Last  

• Phone* 

 
• Parent/Guardian Email* 

 
• Camper's Name* 

First Last  
 
  



STEM VOCABULARY 
 

1.  Hypothesis  
• Definition: a proposed explanation made on the basis of limited evidence as a starting point for 

further investigation. 
• Example: “What is your hypothesis for what will happen after we put the ball at the top of the 

ramp?”  
2. Theory  
• Definition: a supposition or a system of ideas intended to explain something, especially one 

based on general principles independent of the thing to be explained 
• Example: “You think the ball will go up the ramp when we let go of it? That’s an interesting 

theory. Why do you think that?” 
3. Elevation:  
• Definition: the height to which something is rises 
• Example: “What do you think will happen if we change the elevation? What will happen to the 

ball if you lift the ramp higher or lower it’s elevation?” 
4. Speed  
• Definition: the rate at which someone or something is able to move or operate 
• Example: “How do you think the ramp’s elevation will affect the ball’s speed?” 
5. Experiment  
• Definition: a scientific procedure undertaken to make a discovery, test a hypothesis, or 

demonstrate a known fact. 
• Example: “Now that we’ve created our hypothesis, what experiment can we create to test it?” 
6. Pattern  
• Definition: a repeated decorative design. 
• Example: “I see that in your ramp system, there is one long, then one short, one long, and 

another short. What size ramp is next in this pattern?” 
7. Balance  
• Definition: a condition in which different elements are equally proportioned  
• Example: “It looks like the teeter totter is off balance. Which side do you think needs more 

weight to in order to make both sides equal?” 
 
 



8. Friction  
• Definition: the resistance that one surface or object encounters when moving over another. 
• Example: “What do you think would happen if we moved our ramp system to the smooth, 

wooden floor that has less friction than the carpet?” 
9. Predict  
• Definition: say or estimate that (a specified thing) will happen in the future or will be a 

consequence of something. 
• Example: “If I use the heavy ball instead of the light one, what do you predict will happen 

differently?” 
10. Observation  
• Definition: the action or process of observing something or someone carefully or in order to 

gain information 
• Example: “Tommy is going to test his hypothesis. Sara, why don’t you and I make 

observations, so we can take notes and drawings of what happens!” 
11. Force  
• Definition: any interaction that, when unopposed, changes motion of an object 
• Example: “When you applied more force to the ball by pushing it, I noticed it went faster.” 
12. Data  
• Definition:  facts and statistics collected together for reference or analysis 
• Example: “Let’s collect some data so we can compare how far the ball travels on different 

ramp systems.”   
13. Design  
• Definition: purpose, planning, or intention that exists or is thought to exist behind an action, 

fact, or material object. 
• Example: “Let’s try something new. Before making a ramp system, we’ll make a design on 

paper, then follow it as we build.” 
14. Cause  
• Definition: something that gives rise to an action, phenomenon, or condition. 
• Example: “The ball fell off here – what do you think was the cause for that?” 
15. Effect  
• Definition: a change that is a result or consequence of an action or other cause. 
• Example: “I noticed  when you moved this ramp, a little gap formed between it and the next 

one. I wonder what the effect will be on the ball when we try again?” 



LOOK	MA	I	MADE	IT

	
	

	 	



BELOW	ARE	A	LIST	OF	INVENTORS	THAT	IMPACT	EVEN	OUR	EVERY	DAY	LIVES	TODAY.	HERE	IS	A	LIST,	YES	
WE	KNOW	THERE	ARE	MANY	MORE,	BUT	A	STARTER	LIST	OF	INVENTORS.	PLEASE	PREPARE	FOR	LOOK	
MA	I	MADE	IT	INVENTORS	DAY	BY	CONTRIBUTING	A	BLACK	AMERICAN	INVENTOR	(NOT	LISTED	HERE)	

SUBMIT	AS	SOON	AS	POSSIBLE.	IF	YOURS	IS	SELECETED	ALREADY	YOU	MUST	CHOOSE	ANOTHER.		

A patent is a government grant to an inventor for an invention. George Washington signed the 
first patent law on April 10, 1790. The law gave patent holders the sole right to make and sell their 
invention for 14 years. It prevents other people from copying their invention and making money 
off it during that time. The Patent Act encourages progress in science by allowing patent holders 
the right to make a living from their own creativity.  
 
To receive a patent, an invention must be new and contribute something useful. A patent can't be 
granted to something that has already been invented, but a patent can be granted to improve an 
already existing invention. Patents can be granted to machines, products, devices, and 
processes. Chemical compounds, food, drugs, and the processes to make these things can also be 
patented.  
 
Before the Civil War (1861–1865), slavery was legal in the United States. Enslaved people were 
considered property and couldn't apply for patents. This didn't stop them from creating new 
inventions. Onesimus, a Massachusetts man enslaved by Puritan leader Cotton Mather, is credited 
with making a remedy for smallpox that was introduced in 1721. Papan's treatment of skin and 
sexually transmitted diseases (STDs) was so effective the Virginia state legislature freed him from 
slavery so that he could practice medicine.  
 
The following three men are notable African American inventors of the 18th century. All three 
men were born free; they were not enslaved persons. There were many more African Americans, 
men and women, enslaved and free, who designed, manufactured, and sold inventions. Most of 
their stories have been lost to history. 
 
Benjamin Banneker 
 
Benjamin Banneker (1731–1806) was a self-taught mathematician and surveyor. When he was 21, 
Banneker was shown a pocket watch. He was so fascinated by the watch that its owner lent it to 
Banneker. He spent time studying pocket watches before deciding to build his own timepiece. A 
year later, Banneker invented a clock out of wood that struck a gong on the hour and kept time to 
the second. Banneker's wooden clock kept time for more than 40 years.  
	
In	1792,	Banneker	completed	the	first	Banneker's	Almanac.	Almanacs	were	important	books	in	the	18th	
century	because	they	told	exactly	when	the	sun	came	up	in	the	morning	and	set	at	night.	Almanacs	also	
listed	tide	tables,	dates	of	lunar	and	solar	eclipses,	holidays,	and	phases	of	the	moon.	Banneker's	
Almanac	was	commonly	used	by	farmers	and	other	residents	of	Pennsylvania,	Delaware,	Maryland,	and	
Virginia	during	the	18th	and	19th	centuries.		
	
Banneker	gave	a	first	edition	of	his	almanac	to	Thomas	Jefferson.	He	called	on	Jefferson	to	give	black	
men	and	women	equal	rights,	and	to	fight	against	prejudice	that	was	"so	prevalent	in	the	world	against	
those	of	my	complexion	.	.	.	a	race	of	beings,	who	have	long	labored	under	the	abuse	and	censure	of	the	



world."	Jefferson	replied	to	Banneker,	writing,	"nature	has	given	to	our	black	brethren	talents	equal	to	
those	of	other	colors	of	man."	Slavery	was	abolished	59	years	after	Banneker's	death.	
	
James	Forten	
	
James	Forten	(1766–1842)	was	born	in	Philadelphia,	Pennsylvania,	and	lived	there	most	of	his	life.	He	
served	in	the	U.S.	Navy	during	the	Revolutionary	War.	Captured	and	imprisoned	by	the	British,	Forten	
was	offered	his	freedom	if	he	agreed	to	live	in	England.	Forten	replied,	"I	am	here	a	prisoner	for	the	
liberties	of	my	country.	I	never,	never	shall	prove	a	traitor	to	her	interests!"		
	
After	the	war,	Forten	was	apprenticed	to	a	sailmaker.	He	quickly	learned	the	trade	and	developed	a	
patent	for	a	device	to	handle	ship	sails,	which	made	him	a	wealthy	man.	Forten	used	his	money	
to	advocate	for	women’s	rights	and	the	abolition	of	slavery.	
	
George	Peake	
	
George	Peake	(1722–1827)	also	fought	in	the	Revolutionary	War.	He	was	the	first	African	American	to	
be	part	of	the	settlement	that	eventually	became	Cleveland,	Ohio.	At	this	time,	Ohio	was	a	largely	
unsettled	frontier	in	the	western	part	of	the	United	States.	
	
Peake	invented	a	hand	mill	for	grinding	corn.	His	hand	mill	was	made	of	two	round	
stones	approximately	48	centimeters	(19	inches)	wide.	Peake's	invention	was	easier	to	use	than	the	
traditional	mortar	and	pestle,	and	ground	the	corn	more	smoothly.	Although	Peake	didn't	patent	his	
invention,	he	received	credit	for	it	in	the	November	8,	1858,	issue	of	the	newspaper	Cleveland	Leader.	
Girls	and	women	are	given	increasing	opportunities	to	invent	using	code,	3D	printing,	and	crowdsourced	
information.	In	2013,	seven-year-old	Zora	Ball	became	the	youngest	person	to	create	a	mobile	game	
app.	20-year-old	Maddy	Maxey	works	at	the	intersection	of	fashion	and	technology,	and	she's	creating	
responsive	clothing	that	will	help	keep	people	warm.	

	
Creative	young	women	like	Zora	and	Maddy	are	preceded	by	an	older	group	of	inventive	women,	and	
for	Black	History	Month,	we're	highlighting	African-American	female	inventors	who	change	the	way	we	
live	today.	Learn	about	their	accomplishments.	

Madame	C.J.	Walker	

CIRCA	1914:	Madam	C.J.	Walker	(Sarah	Breedlove)	the	first	female	self	made	millionaire	in	the	world	
poses	for	a	portrait	circa	1914.	

Madame	C.J.	Walker	invented	hair	care	products	for	African	American	women	and	traveled	the	country	
promoting	her	brand.	Through	calculated	marketing,	Walker	became	one	of	America’s	first	self-made	
female	millionaires.	



Dr.	Patricia	Bath	

attends	the	Tribeca	Disruptive	Innovation	Awards	during	the	2012	Tribeca	Film	Festival	at	the	NYU	
Paulson	Auditorium	on	April	27,	2012	in	New	York	City.	

Dr.	Patricia	Bath	invented	the	Laserphaco	Probe,	a	tool	that	corrects	cataracts	during	eye	surgery.	
Cateracts	are	an	eye	condition	that	can	lead	to	blindness,	and	Bath’s	tool	provided	a	less	invasive,	safer	
method	of	removing	them.	When	she	patented	the	laser	in	1988,	Bath	became	the	first	black	female	
doctor	to	secure	a	medical	patent.	

	
Marie	Van	Brittan	Brown	

Marie	Van	Brittan	Brown	invented	the	first	closed-circuit	TV	security	system	in	1966.	Marie	Van	Brittan	
Brown	felt	uneasy	in	her	neighborhood	and	the	police	were	unreliable.	So,	she	took	matters	in	her	own	
hands	and	patented	the	modern	home	security	system.	Over	50	years	later,	the	technology	is	installed	
in	millions	of	homes	and	offices	worldwide.	

Brown	was	a	43-year-old	African	American	nurse	who	worked	long,	late	hours	before	returning	home	
to	Jamaica,	Queens	in	New	York	City.	Her	husband,	Albert	Brown,	an	electronics	technician,	was	away	
many	nights.	Crime	in	their	neighborhood	was	high,	and	police	were	often	slow	to	respond	to	
emergency	calls.	

Brown	needed	a	way	to	feel	safer	in	her	apartment.	Specifically,	she	wanted	a	way	to	see	and	hear	
who	was	at	the	door	—	from	any	room	in	the	house.In	1966,	Brown	designed	a	closed-circuit	security	
system	that	monitored	visitors	via	camera	and	projected	their	images	onto	a	television	monitor.	Not	
only	that,	a	panic	button	contacted	the	police	immediately.	Brown	envisioned	a	series	of	three	to	four	
peepholes	at	various	heights;	a	camera	would	slide	over	these	peepholes	to	assess	the	outside	area.	A	
radio-controlled	wireless	system	would	transfer	the	image	to	a	monitor,	or	set	of	monitors,	positioned	
anywhere	in	the	residence.	At	the	monitor,	a	resident	could	not	only	see	who	was	at	the	door,	she	
could	also	talk	with	that	person	via	a	set	of	two-way	microphones.	A	remote	control	option	allowed	
her	to	lock	or	unlock	the	door	from	a	safe,	or	more	convenient	distance.	
Miriam	Benjamin	

Miriam	Benjamin	was	the	second	black	woman	to	receive	a	patent	in	1888,	for	an	invention	she	named	
the	Gong	and	Signal	Chair	for	Hotels.	Hotel	customers	could	push	a	button	on	their	chair,	illuminating	a	
light	to	let	the	wait	staff	know	they	wanted	service.	The	Gong	and	Signal	was	eventually	adapted	for	use	
in	the	US	House	of	Representatives	as	well	as	airplanes	-	when	you	signal	flight	attendants	that	you	need	
something,	you're	using	the	Gong	and	Signal!	

	



Sarah	Boone	

Sarah	Boone	improved	the	ironing	board,	making	it	better	suited	for	ironing	the	sleeves	and	bodies	of	
women’s	clothes.	

	

Sarah	Goode	became	the	first	black	woman	to	receive	a	patent	after	she	invented	the	Folding	Cabinet	
Bed	(a	predecessor	of	the	sofa	bed).	Image	via	BET	

Sarah	Goode	became	the	first	black	woman	to	receive	a	patent	after	she	invented	the	Folding	Cabinet	
Bed	(a	predecessor	of	the	sofa	bed).	When	it	folded	up,	the	Cabinet	Bed	became	a	desk	with	
compartments	for	stationery.	

Alice	Ball	

Alice	Ball	was	a	chemist	who	developed	an	injectable	oil	extract	that	was	the	most	effective	treatment	
of	leprosy	until	the	1940s.	More	about	Alice.	

	

Janet	Emerson	Bashen	

Janet	Emerson	Bashen	patented	a	software	program	that	assists	with	web-based	equal	employment	
opportunities.	She	also	founded	a	human	resource	consulting	firm	that	focuses	on	equal	employment	
opportunity	compliance.	

	 	



5	Steps	for	Turning	Your	Invention	Idea	Into	a	
Product		
Got	a	great	idea	for	an	invention	but	not	sure	what	to	do	with	it?	Follow	these	steps	to	turn	your	idea	
into	a	marketable	product.		

Step 1: Document It 

Simply having an "idea" is worthless — you need to have proof of when you came up with the 
invention ideas. Write down everything you can think of that relates to your invention, from what 
it is and how it works to how you'll make and market it. This is the first step to patenting your idea 
and keeping it from being stolen. You've probably heard about the "poor man's patent" — writing 
your idea down and mailing it to yourself in a sealed envelope so you have dated proof of your 
invention's conception. This is unreliable and unlikely to hold up in court. 

Write your idea down in an inventor's journal and have it signed by a witness. This journal will 
become your bible throughout the patent process. An inventor's journal can by any bound 
notebook whose pages are numbered consecutively and can't be removed or reinserted. You can 
find specially designed inventor's journals at bookstores such as Nolo Press or the Book Factory, 
or you can save money and purchase a generic notebook. Just make sure it meets the 
requirements above. 

Step	2:	Research	It	

You will need to research your idea from a legal and business standpoint. Before you file a patent 
there are two main steps you should take. 

Complete an initial patent search. 

Just because you haven't seen your invention doesn't mean it doesn't already exist. Before you 
hire a patent attorney or agent, complete a rudimentary search for free at www.uspto.gov to make 
sure no one else has patented your idea. You should also complete a non-patent "prior art" search. 
If you find any sort of artwork or design related to your idea, you cannot patent it — regardless of 
whether a prior patent has been filed. 

Research your market. 

Sure, your brother thinks your idea for a new lawn sprinkler is a great idea, but that doesn't mean 
your neighbor would buy one. More than 95 percent of all patents never make money for the 
inventor. Before you invest too much time and money into patenting your invention, do some 
preliminary research of your target market. Is this something people will actually buy? Once you 
know there's a market, make sure your product can be manufactured and distributed at a low 
enough cost so that your retail price is reasonable. You can determine these costs by comparing 



those of similar products currently on the market. This will also help you size up your competition 
— which you will have, no matter how unique you think your invention is. 

Step	3:	Make	a	Prototype	

A prototype is a model of your invention that puts into practice all of the things you have written 
in your inventor's journal. This will demonstrate the design of your invention when you present it 
to potential lenders and licensees. Do not file a patent before you have made a prototype. You will 
almost always discover a flaw in your original design or think of a new feature you would like to 
add. If you patent your idea before you work out these kinks, it will be too late to include them in 
the patent and you will risk losing the patent rights of the new design to someone else. 

Here are some general rules to keep in mind when prototyping your invention: 

1. Begin with a drawing. Before you begin the prototyping phase, sketch out all of your ideas into 
your inventor's journal. 

2. Create a concept mockup out of any material that will allow you to create a 3-D model of your 
design. 

3. Once you're satisfied with the mockup, create a full-working model of your idea. There are 
many books and kits that can help you create prototypes. If your invention is something that will 
cost a lot of money or is unreasonable to prototype, like an oil refinery process or a new 
pharmaceutical drug, consider using a computer-animated virtual prototype. 

Step	4:	File	a	Patent	

Now that you have all of the kinks worked out of your design, it's finally time to file a patent. There 
are two main patents you will have to choose from: a utility patent (for new processes or 
machines) or a design patent (for manufacturing new, non-obvious ornamental designs). You can 
write the patent and fill out the application yourself, but do not file it yourself until you have had a 
skilled patent professional look it over first. If the invention is really valuable, someone will 
infringe on it. If you do not have a strong patent written by a patent attorney or agent, you will be 
pulling your hair out later when a competitor finds a loophole that allows them to copy your idea. 
It's best to get legal help now to avoid any legal problems in the future. 

Follow these steps to help you choose the best patent professional. 

1. Do your homework. Have your inventor's journal, prototype and notes with you. This will save 
them time and you money. This will also help persuade them to work with you. 

2. Make sure they are registered with the U.S. Patent and Trademark Office. 

3. Ask them what their technical background is. If your invention is electronic, find a patent 
professional who is also an electrical engineer. 



4. Discuss fees. Keep your focus on smaller patent firms. They are less expensive and will work 
more closely with you. Agree to the estimated total cost before hiring your patent professional. 

Step 5: Market Your Invention 

Now it's time to figure out how you're going to bring your product to market. 

Start with a business plan. How will you make money? Where will you manufacture the product? 
How will you sell it? Now is a good time to decide if you will manufacture and sell the product 
yourself, or license it for sale through another company. When you license your product you will 
probably only receive two percent to five percent in royalty fees. This often scares away inventors 
who feel they deserve more. But consider the upside: you will not have the financial burden 
associated with maintaining a business. This could end up making you more money in the long 
run. 

It's also important to remember that from the time you conceive your idea to when you see your 
product on the shelf can be a very long process. Most inventions take years to come to fruition. 
Have patience and follow due diligence in your steps to patenting your invention and your years of 
hard work will finally pay off. 

  



 
THIS	IS	YOUR	BRAIN	ON	DRUGS	

Introducing	the	Human	Brain 
The human brain is the most complex organ in the body. This three-pound mass of gray and white 
matter sits at the center of all human activity—you need it to drive a car, to enjoy a meal, to 
breathe, to create an artistic masterpiece, and to enjoy everyday activities. The brain regulates 
your body's basic functions, enables you to interpret and respond to everything you experience, 
and shapes your behavior. In short, your	brain	is	you—everything you think and feel, and who you 
are. 

How	does	the	brain	work? 
The brain is often likened to an incredibly complex and intricate computer. Instead of electrical 
circuits on the silicon chips that control our electronic devices, the brain consists of billions of 
cells, called neurons,	which are organized into circuits and networks. Each neuron acts as a switch 
controlling the flow of information. If a neuron receives enough signals from other neurons 
connected to it, it "fires," sending its own signal on to other neurons in the circuit. 

The brain is made up of many parts with interconnected circuits that all work together as a team. 
Different brain circuits are responsible for coordinating and performing specific functions. 
Networks of neurons send signals back and forth to each other and among different parts of the 
brain, the spinal cord, and nerves in the rest of the body (the peripheral nervous system). 

To send a message, a neuron releases a neurotransmitter	into the gap (or synapse)	between it and 
the next cell. The neurotransmitter crosses the synapse and attaches to receptors on the receiving 
neuron, like a key into a lock. This causes changes in the receiving cell. Other molecules called 
transporters	recycle neurotransmitters (that is, bring them back into the neuron that released 
them), thereby limiting or shutting off the signal between neurons. 

How	do	drugs	work	in	the	brain? 
Drugs interfere with the way neurons send, receive, and process signals via neurotransmitters. 
Some drugs, such as marijuana and heroin, can activate neurons because their chemical structure 
mimics that of a natural neurotransmitter in the body. This allows the drugs to attach onto and 
activate the neurons. Although these drugs mimic the brain's own chemicals, they don't activate 
neurons in the same way as a natural neurotransmitter, and they lead to abnormal messages being 
sent through the network. 

Other drugs, such as amphetamine or cocaine, can cause the neurons to release abnormally large 
amounts of natural neurotransmitters or prevent the normal recycling of these brain chemicals by 
interfering with transporters. This too amplifies or disrupts the normal communication between 
neurons. 

What	parts	of	the	brain	are	affected	by	drug	use? 
Drugs can alter important brain areas that are necessary for life-sustaining functions and can 
drive the compulsive drug use that marks addiction. Brain areas affected by drug use include: 



§ The	basal	ganglia,	which play an important role in positive forms of motivation, including 
the pleasurable effects of healthy activities like eating, socializing, and sex, and are also 
involved in the formation of habits and routines. These areas form a key node of what is 
sometimes called the brain's "reward circuit." Drugs over-activate this circuit, producing 
the euphoria of the drug high; but with repeated exposure, the circuit adapts to the 
presence of the drug, diminishing its sensitivity and making it hard to feel pleasure from 
anything besides the drug. 

§ The	extended	amygdala	plays a role in stressful feelings like anxiety, irritability, and unease, 
which characterize withdrawal after the drug high fades and thus motivates the person to 
seek the drug again. This circuit becomes increasingly sensitive with increased drug use. 
Over time, a person with substance use disorder uses drugs to get temporary relief from 
this discomfort rather than to get high. 

§ The	prefrontal	cortex	powers the ability to think, plan, solve problems, make decisions, and 
exert self-control over impulses. This is also the last part of the brain to mature, making 
teens most vulnerable. Shifting balance between this circuit and the reward and stress 
circuits of the basal ganglia and extended amygdala make a person with a substance use 
disorder seek the drug compulsively with reduced impulse control. 

Drugs	that	can	cause	neurological	problems: 
§ Ayahuasca 
§ Cocaine 
§ DMT 
§ DXM 
§ GHB 
§ Heroin 
§ Inhalants 
§ Ketamine 
§ Khat 
§ Kratom 
§ LSD 
§ Marijuana 
§ MDMA 
§ Mescaline (Peyote) 
§ Methamphetamine 
§ PCP 
§ Prescription Opioids 
§ Prescription Sedatives 
§ Prescription Stimulants 
§ Psilocybin 
§ Rohypnol® 
§ Salvia 
§ Steroids (appearance- and performance-enhancing drugs) 
§ Synthetic Cannabinoids 
§ Synthetic Cathinones 
§ Tobacco, Nicotine, and Vaping 

 

 



Some drugs like opioids also affect other parts of the brain, such as the brain stem, which controls 
basic functions critical to life, such as heart rate, breathing, and sleeping explaining why overdoses 
Can cause depressed breathing and death. 

 

 

How	do	drugs	produce	pleasure? 
Pleasure or euphoria—the high from drugs—is still poorly understood, but probably involves 
surges of chemical signaling compounds including the body's natural opioids (endorphins) and 
other neurotransmitters in parts of the basal ganglia (the reward circuit). When some drugs are 
taken, they can cause surges of these neurotransmitters much greater than the smaller bursts 
naturally produced in association with healthy rewards like eating, music, creative pursuits, or 
social interaction. 

It was once thought that surges of the neurotransmitter dopamine	produced by drugs directly 
caused the euphoria, but scientists now think dopamine has more to do with getting us to repeat 
pleasurable activities (reinforcement) than with producing pleasure directly. 



How	does	dopamine	reinforce	drug	use? 
Our brains are wired to increase the odds that we will repeat pleasurable activities. The 
neurotransmitter dopamine is central to this. Whenever the reward circuit is activated by a 
healthy, 

pleasurable experience, a burst of dopamine signals that something important is happening that 
needs to be remembered. This dopamine signal causes changes in neural connectivity that make it 
easier to repeat the activity again and again without thinking about it, leading to the formation of 
habits. 

Just as drugs produce intense euphoria, they also produce much larger surges of dopamine, 
powerfully reinforcing the connection between consumption of the drug, the resulting pleasure, 
and all the external cues linked to the experience. Large surges of dopamine "teach" the brain to 
seek drugs at the expense of other, healthier goals and activities. 

 

	

Simple	activities	in	everyday	life	can	produce	small	bursts	of	neurotransmitters	in	the	brain	bringing	
pleasurable	feelings.	Drugs	can	hijack	that	process.	

Cues in a person’s daily routine or environment that have become linked with drug use because of 
changes to the reward circuit can trigger uncontrollable cravings whenever the person is exposed 
to these cues, even if the drug itself is not available. This learned "reflex" can last a long time, even 
in people who haven't used drugs in many years. For example, people who have been drug free for 
a decade can experience cravings when returning to an old neighborhood or house where they 
used drugs. Like riding a bike, the brain remembers. 

Why	are	drugs	more	addictive	than	natural	rewards? 
For the brain, the difference between normal rewards and drug rewards can be likened to the 
difference between someone whispering into your ear and someone shouting into a microphone. 
Just as we turn down the volume on a radio that is too loud, the brain of someone who misuses 
drugs adjusts by producing fewer neurotransmitters in the reward circuit, or by reducing the 
number of receptors that can receive signals. As a result, the person's ability to experience 
pleasure from naturally rewarding (i.e., reinforcing) activities is also reduced. 



This is why a person who misuses drugs eventually feels flat, without motivation, lifeless, and/or 
depressed, and is unable to enjoy things that were previously pleasurable. Now, the person needs 
to keep taking drugs to experience even a normal level of reward—which only makes the problem 
worse, like a vicious cycle. Also, the person will often need to take larger amounts of the drug to 
produce the familiar high—an effect known as tolerance. 

 

 
 

  



Summary  
Students act as structural engineers and learn about forces and load distributions as they follow the steps of the 
engineering design process to design and build small-scale bridges using wooden tongue depressors and glue. 
Teams brainstorm ideas that meet the size and material design constraints and create prototype bridges of the 
most promising solutions. They test their bridges to see how much weight they can hold until they break and then 
determine which have the highest strength-to-weight ratios. They examine the prototype failures to identify future 
improvements. This activity is part of a unit in which multiple activities are brought together for an all-day 
school/multi-school concluding “engineering field day” competition. 

Engineering Connection  
Structural engineering is one of the oldest engineering disciplines. Through this classic introduction to engineering activity, 
students gain an understanding of some of the challenges faced by engineers whose designs must protect public safety, such 
as bridges like the Golden Gate Bridge that thousands of people depend upon every day. Students experience the engineering 
design process to achieve effective designs, creating and testing prototype bridges to failure. They also experience the use of 
scale models in engineering to study how the forces and loads acting on bridges (or any structures) can result in damage. Also 
like real-world engineers, students analyze their bridge designs by calculating strength-to-weight ratios as a measure of 
structural efficiency. 

Learning Objectives  
After this activity, students should be able to: 

• Apply and explain the use of the engineering design process to design a bridge with given size limitations. 
• Calculate the strength-to-weight ratio of their final designs. 
• Explain how tension and compression forces act on a bridge support when a load is applied. 

Materials List  
Each group needs: 

• 100 wooden tongue depressors or craft sticks 
• Elmer's white school glue (NOT wood glue) 
• ruler 
• paper and pencil, to sketch and re-sketch bridge designs 
• Pre-Activity Quiz, one per student 
• Mission Possible Activity Worksheet, one per student 
• Post-Activity Quiz, one per student 
• computer with Internet connection, for research 
• safety glasses, one pair per student, to use during testing 

To share with the entire class: 

• (optional) 8 x 10-inch printouts of a few broken bridges from around the world, such as the four pictured in 
Broken Bridge Photos Visual Aid, slipped into a manila envelope, for the activity introduction 

• binder clips (clamp-style paper clips), used to clamp together bridges while drying 
• small hand saws 



• a way to test bridge strength, such as science lab hook masses or a hanging bucket with rocks, sand or other 
weights, with the bridge spanning a gap between two tables placed some distance apart; alternatively, use 
bridge-breaker equipment if available 

• scale 
• calculator 

• (optional) camera 

  



Pre-Req Knowledge  
A familiarity with the engineering design process and calculating ratios. 

Introduction/Motivation  
(Deliver the activity introduction as a mission assignment, similar to how it is done in the Mission Impossible television 
series and movies. Be ready to show class some photographs of collapsed bridges from around the world, such as the four 
provided in Broken Bridge Photos Visual Aid.) 

A collapsed bridge in Norfolk, NE. 
copyright 

Good morning, class. 

We have received several images from around the world showing bridge failure. (Show students the photos and pass them 
around the class.) Here's one in Madagascar, an island nation off Africa, another in Suriname, a republic in South America, 
one in Mississippi after a hurricane, and a collapsed metal bridge in Nebraska. While each bridge collapsed (engineers say 
"failed") for different reasons, the main cause always comes down to one thing. Share with your partners what you think may 
be the general cause for structural failure. (After a few minutes, ask students to share their ideas. Expect students to suggest 
causes such as: not strong enough, overloading or too much weight, worn-out, etc.) The main culprit is that the bridges are no 
longer able to support the weight placed on them. 

The city of [name of local city] requests that our team conduct a special mission to redesign and construct a bridge that will 
resist collapsing. We will use our understanding of the steps of the engineering design process to achieve the mission goals. 
The operation name is "Build a Bridge and Get over It." 

Your mission, which you must accept, is to design and construct a bridge for [the city name] that will have a high strength-to-
weight ratio. As always should any member of your IMF force be caught or killed, the secretary will disavow any knowledge 
of your actions. This tape will self-destruct in five seconds. Good luck class. 

Procedure  
Background 

Bridges come in a variety of shapes and sizes—they can be fixed or moveable; artistic, grandiose and challenging to build 
like the Golden Gate Bridge; or simple like a fallen log across a stream. While many bridge types and styles exist, to be 
successful, all must be able to support the loads that act on them. The five different types of possible loads that bridges must 
withstand are compression, tension, shear, bending and torsion. Refer to the Fairly Fundamental Facts about Forces and 
Structures lesson for a more detailed explanation of these forces. 

Bridge Support Structure Concepts: In order for a bridge to be able to withstand the typical loads acting on it, a strong 
support structure must be in place. Often, this comes in the form of a triangular latticework design called a truss. A truss 
improves a structure's overall rigidity and transfers the forces throughout the structure, making it more resistant to applied 
loads. A single load can be spread out throughout the entire lattice structure (and effectively to a greater area), making this 
type of support structure a good option for designing strong bridges. This simple triangular structure is commonly used in 
bridge design and comes in many variations. See an example simple truss in Figure 1. 



Figure 1. Load distribution applied to an example simple triangular 
truss structure. 
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Another shape that performs similarly to the triangles of the truss is the arch. The arch is a commonly used bridge design 
shape since it also enables loads to be dissipated throughout a wider area. See an example arch bridge in Figure 2: 

Figure 2. Load distribution applied to an example 
arch bridge structure. 
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Another commonly used bridge design element in is the use of girders to provide horizontal support to the flat top surface 
called the deck. Girders tend to be designed as either an open box-shape or an I-beam shape. These shapes require less beam 
building material than solid beams while still being able to withstand the compressive and tensile forces being applied. They 
are also very successful in resisting the torsional forces that bridges experience. 

Timing Note 

Plan on about six hours of total class time (360 minutes) to conduct the activity. This breaks down into about two hours of 
instruction and assessment, three hours of building and testing, and one hour for post-activity assessment. The bridge drying 
time is not included in this time estimate; putting the bridge together takes several class periods, while waiting for the glue to 
dry. 



Before the Activity 

• Gather materials and make copies of the Pre-Activity Quiz, Mission Possible Activity Worksheet 
and Post-Activity Quiz. 

• The main test for the activity is to see how much weight each team's bridge prototype can 
withstand before breaking. To do this, attach a cord around the bridge to enable weights to be 
added. For example, suspend hooked masses (like those used in science labs) beneath the bridge 
or hang a small bucket to fill with sand, rocks or other known weight amounts. Add mass 
incrementally, keeping track of the total weight until the bridge collapses and recording the final 
breaking weight for use in calculating the strength-to-weight ratio. Alternatively, if you have 
access to bridge-breaker equipment, use that to test bridge strength. If using this testing method, 
adjust (as necessary) the bridge size constraint to ensure correct placement of the bridge 
prototypes in the testing equipment. 

• If desired, prepare for the activity introduction by printing out the Broken Bridge Photos Visual 
Aid (four bridge photos) and slipping them into a manila envelope. Alternatively, search online 
to find an assortment of broken and collapsed bridge photos to show the class. 

With the Students 

Administer the pre-activity quiz as described in the Assessment section. 

Present the Introduction/Motivation content to the students. Divide the class into teams of three students each. Then proceed 
with the activity, following the steps of the engineering design process. 

Ask: Identify the needs and constraints (10 minutes). Constraints are what engineers call all the requirements and 
limitations imposed on the design project. 

1. Show students several images of different bridges and draw their attention to how they are 
supported, for example, the Golden Gate Bridge shown in Figure 3. While looking at various 
examples of bridge types and styles, point out the common use of triangles and arches. These 
shapes are very stable, which is a desirable attribute for bridges. 

2. The main area of interest for our purposes is the support structure for the roadway (the bridge 
deck). 

3. Ask students to identify the main basic shape they see along the side of the bridge deck (in 
Figure 3). (Answer: Expect students to say triangles.) The triangles provide a strong structural 
support to evenly distribute the load that bridges experience. That support is the main focus for 

our tongue depressor bridges.   Figure 3. A truss 
structure supports the roadway deck of the Golden Gate Bridge in San Francisco CA. 
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4. For the design challenge, the following size restrictions apply to your designs. The overall 
dimensions must be within these parameters (write them on the classroom board): 

Length range: 35-43 cm (14-17 inches) 

Width range: 10-15 cm (4-6 inches) 

Maximum depth: 10 cm (4 inches) 

Teacher note: This size limitation permits the opportunity for creativity designs while still keeping the number of tongue 
depressors to a manageable amount, usually ~100 per bridge. 

5. Another restriction is that the top of your bridge must be a flat roadway across its full width and 
length. No structure may extend above the roadway. You may include a ramp at each bridge end. 
Teacher note: This simplifies the overall design so the main focus is on the bridge support 
structure. This also gives some flexibility to accommodate whatever bridge testing method is 
used. 

6. The permitted materials are wooden tongue depressor sticks and white glue. The sticks may be 
cut to any length and arranged any way that your team agrees will contribute to the overall 
purpose to build a strong bridge. No coating of any type is permitted on the sticks. 

7. The overall goal of the project is to design and build a bridge that has the highest strength-to-
weight ratio. 

Research the problem (20 minutes) 

1. Direct teams to research online to examine real-life bridge examples for ideas. Alternatively, do 
this as a class to speed up this step. 

2. Keeping in mind the materials that are being used, direct the groups to each list two possible 
limitations they may face in their designs. For example, arches, I-beams and cables may be 
difficult to replicate with the given materials (flat wooden sticks). 

3. Sketch Figure 4 on the classroom board as you explain the tensile (pulling) and compressive 
(pushing) forces that are acting on the flat bridge. As a quick demonstration, bend one tongue 
depressor until it starts to break to show how the material is being pulled apart and fails at that 

point where the load is applied. Figure 4. 
Compressive and tensile forces on a beam when a load is applied.  
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Imagine: Develop possible solutions (20 minutes) 



1. Have each team member brainstorm and sketch a possible bridge design, transforming their ideas 
into possible practical solutions. 

2. Label the bridge sketches with estimated dimensions. 
3. For each sketch, also estimate how many tongue depressors are needed for that design. Some 

completed examples of student-created bridge designs are shown in Figures 5 and 6. 
Plan: Select a promising solution (10 minutes) 

Have teams each confer to discuss, compare and decide upon their preferred design. The most promising solution is the 
design that they think will be the strongest bridge while using the fewest sticks. This is an important design aspect since the 
objective is a bridge that can withstand the most weight while being the lightest—maximizing its strength-to-weight ratio. 

Figure 5. Example completed tongue depressor bridge 
designed by students.  
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Figure 6. A completed tongue depressor bridge showing the 
truss support.  
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Create: Build a prototype (40 minutes) 

1. Bridge construction takes several class periods, while waiting for the glue to dry. 
2. To minimize warping as they dry, use the binder clips to firmly clamp together the bridge 

components. 
3. Once bridges are completed, have teams re-sketch, measure and label their final prototypes since 

they may have made changes during the build phase. 
Test and evaluate prototype (30 minutes for testing; 20 minutes for the worksheet) 

1. This is the fun testing period! Hand out the worksheets and have students fill in the table to keep 
track of the measurements and testing results for each bridge. 

2. Before breaking, measure and record the bridge mass (in grams). 
3. Place the bridge prototype into the weight-loading setup—such as resting each bridge end on the 

edges of two tables placed a foot apart. Consistently position each bridge in exactly the same 
setup. 

4. Slowly add more weight until the bridge fails. Record the weight at which the bridge breaks, 
then, if necessary, convert the units from pounds to grams (1 pound = 454 grams). 



5. Teacher note: Work through the first bridge calculations as a class so students learn how to do 
them. Calculate the strength-to-weight ratio by dividing the breaking load measured in grams by 
the mass of the bridge also in grams. This ratio serves as one way to measure bridge 
performance; a high strength-to-weight ratio is preferred since it means the bridge can support a 
heavy load, but is itself composed of as little material as possible, which reduces the cost of 
materials and saves money. 

6. Have students calculate their teams' strength-to-weight ratio, recording it on the worksheet table 
and sharing it with the rest of the class. 

7. Have students analyze the test results, comparing all the design solutions and ranking all the 
strength-to-weight ratios in order of best performance. 

8. Ask teams with the top three bridges to informally present their bridge designs to the rest of the 
class, explaining their design approach. 

Improve: Redesign as needed (50 minutes, as part of the post-activity quiz) 

Administer the post-activity quiz, as described in the Assessment section. This requires groups to discuss and determine the 
main cause of failure of their bridge designs, as well as come up with three possible improvement ideas and revised design 
sketches. 

Vocabulary/Definitions  
compression: The squeezing or pushing (force) on a material, which tends to make it shorter.  
dead load: The weight of a structure by itself when fully constructed.  
ratio: A comparison of the size of one number to the size of another number.  
shear: The sliding of material that causes layers to move in opposite directions.  
tension: The stretching or pulling (force) on a material, which tends to make it longer.  
truss: A structural frame based on the rigidity of the triangle shape and composed of straight members. Functions as a beam 
to support structures such as bridges and roofs.  

Assessment  
Pre-Activity Assessment 

Pre-Quiz: Administer the Pre-Activity Quiz, which asks students to explain the strength of basic geometric shapes and 
perform some strength-to-weight ratio calculations. Review their answers to gauge their base level of understanding of these 
concepts. As necessary review the concept and calculation of ratios. 

Activity Embedded Assessment 

Worksheet: During the testing stage of the engineering design process, have students complete the Mission Possible Activity 
Worksheet. Doing this keeps all students engaged in the activity as they record the bridge measurements and corresponding 
breaking loads for all team bridges. Then they convert the breaking load units (if necessary) before calculating their teams' 
strength-to-weight ratios. They conclude by ranking all bridge prototypes by their ratios, making a comparison of all design 
solutions. Have the top three teams informally present their bridge designs to the class. Review students' worksheet tables and 
calculations to gauge their mastery of the concepts. 

Post-Activity Assessment 

Post-Quiz: Administer the Post-Activity Quiz, which asks students to explain the strength of basic geometric shapes, perform 
calculations related to strength-to-weight ratios, reflect on their use of the steps of the engineering design process, explain of 
the main cause of their bridge failures, and describe future bridge design improvement ideas, including a new sketch. 
Question 1 is the same as the pre-quiz. Review their answers to gauge their post-activity depth of comprehension of the 
activity concepts. 



Safety Issues  
Keep students at a fair distance when breaking the bridges to avoid flying parts. Require safety glasses for those applying the 
test weights or operating the bridge breaker equipment. 

Activity Scaling  
For lower grades, have students use Popsicle sticks to build the two shapes shown in pre-quiz question 1 to help them 
visualize what would happen with the application of force on those shapes. 

 

 

	


