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The STEM Education program at Hempstead Union Free School District will build proficiency in STEM literacy for all
A / B A students in grades K-B. The program will align with the district's IB Themes to increase students proficiency in 21st
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on an element within each 1B theme that students will use to problem solve, de'u'elnp a product or service, and grapple
with real-world phenomena.
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| AM Creative Project

Using the supplies you have at home, design and build some kind of 3D object that represents you/your
personality. You really have the sky as your limit here in terms of what you could make, but here are somerules

to guide you:

® Youmust use at least 3different kinds of materials (paper, glue, and pencil is okay, but it is preferred if
you stretched yourself and did 3 very different materials. Thisisn't art class, but youcanuseart if that is
part of who you are).

® |tshouldn't take very long to make.

® Should be no bigger than what you are able to carry comfortably in your arms. You don't need to design
the Death Star or even a life-size model of anything. Keep it simple.

® |t does not have to be artistic, just creative. It needs to represent you or your personality.

® |t could be a statue of yourself that you make out of a toilet paper roll, pipe cleaners, and Play-doh! Or,
you could make an origami flower and put it into a cardboard garden box you make to demonstrate your
love for origami and plants. You could make a Q-tip dinosaur skeleton fighting a pipe cleaner superhero
riding a paper rocket (to tell us of your love of dinosaurs, superheroes, and science). Whatever it is, this is

supposed to be a symbol of you and your creativity. Have fun with this!

Lesson: Hempstead STEM Curriculum Writing - Session (1)




B What was your "engineered design"?
21Cent_d.

ake a picture of your design and upload It here.

Collaborate Board

What was your "engineered design"?
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Video

Design Thinking: A Problem Solving Framework
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edu Design Thinking: A Problem Solving Framework o ~»
Watch later  Share

'

Watch on  IEB YouTube

5 Educational Foundation

https://www.edutopia.org/video/design-thinking-problem-solving-framework

Framework

Students learn to empathize with others around the globe while
solving real-world problems.

September 19, 2018
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INQUIRY-BASED LEARNING

Bringing Inquiry-Based Learning Into Your

Class

A four-step approach to using a powerful model that iIncreases student
agency In learning.

By Trevor MacKenzie

December 1, 2016

https://www.edutopia.org/article/bringing-i |an|ry based- Iearnlng -into-your-class-trevor-mackenzie
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This website stores cookies on your computer. These cookies are used to improve your website experience and provide more personalized services to you, both on this website and
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Why We Need Design Thinking
in Our Schoojs

LEADERSHIP PROFESSIOMAL LEARMNIMNG

https://www.ascd.org/blogs/why-we-need-design-thinking-in-our-schools
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Video

8-Year-Old CEO Is Already WILDLY Successful! 22l | T&N Bow Ties
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University of Portland

Pilot Scholars

Education F.iu:ult}' Publications and Prj School of Education

Fall 2013

Co-Learning: Clinical
Experiences

Hillary Merk
University of Portland, merk@up.edu

Jacqueline Waggoner
University of Portland, waggoner(@up.edu

James Carroll

https://core.ac.uk/download/pdf/232742234.pdf
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Center for Teaching Innovation

TEACHING TEACHING LEARNING GRANTS & WORKSHOPS

PROGRAMS AWARDS & EVENTS

SPOTLIGHT RESOURCES TECHNOLOGIES

Home Teaching Resources Active & collaborative learning

Teaching Resources

Collaborative I.earnin

Active & collaborative learning

Active learnin
8 Engaging Students 5

Collaborative learning

How to create and manage groups

Collaborative learning can occur peer-to-peer or
How to evaluate group work

or peer instruction, is a type of collaborative learnin

Discussions
working in pairs or small groups to discuss concepts or
problems. Similar to the idea that two or three heads are better than one,
educational researchers have found that through peer instruction, students Engaging students >

tearh parh nther hw addrescing misnmderstandinoes and clarifving

https://teaching.cornell.edu/teaching-resources/active-collaborative-learning/collaborative-learning

Inclusion, accessibility, &

Why use collaborative learning? e s

Research shows that educational experiences that are active, social, contextual,
TAresources >

engaging, and student-owned lead to deeper learning. The benefits of
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K-2.Engineering Design

K-Z.Engineering Design
Students who demonstrate understanding can:
K-2-ETS51-1. Ask questions, make observations, and gather information about a situation people want to change to define a
simple problem that can be solved through the development of a new or Improved object or toal.

K-2-ETS51-2. Develop a simple sketch, drawing, or physical model to illustrate how the shape of an object helps it function
as needed to solve a given problem.

K-2-ET51-3. Analyze data from tests of two objects designed to solve the same problem to compare the strengths and

wieaknesses of how each ptrfﬂn‘l'l.'li.
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3-5.Engineering Design

3-5.Engineering Design
Students who demonstrate understanding can:

3-5-ET51-1. Define a simple design problem reflecting a need or a want that includes specified criteria for success and
constralnts on materials, time, or cost.

3=-5-ET51-1. Generate and compare multiple possible solutions to a problem based on how well each is likely to meet the
criteria and constraints of the problem.

3-5-ET51-3. Plan and carry out fair tests in which varlables are controlled and fallure points are considered to ldentify

aspects of a model or prototype that can be improved.
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MS.Engineering Design

M i ]
Students who demonstrate understanding can:
M5-ETS1-1. Define the eritéria and constraints of a design problem with sufficient precision to ensure a successful selution,
taking into account relevant scientific principles and potential impacts on people and the natural environment
that may limit possible solutions.

MS-ETS1-2. Ewvaluate competing design solutions using a systematic process bo determine how well they meat the criteria
and constraints of the problem.

MS5-ET51-3. Analyze data from tests to determine simllarities and differences among several design solutions to ldentify

the best characteristics of each that can be combined into a new solution to better meet the criteria for
SUCCESS,

MS-ETS51-4. Dewvelop a model to generate data for iterative testing and modification of a proposed object, tool, or process
such that an optimal design can be achieved.
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Get Curious

Are you curious? What kind of assignment would we have you do to be curious? Will it be hard? Will it be easy?
How long will it take? Why do | need a rubber band? Get the idea?:) The purpose of this activity is to get you
feeling more curious and to start asking lots of questions. Creativity comes from curiosity.

You will need:

arubber band

pencil/pen,

your notebook.

Sit at atable and place the rubber band on top of the table. Write, at the top of your piece of paper:"What are
all theways | can use a rubber band?”

Then, below that, list as many ideas as you can in the form of "what if" questions. For example:What if | used it
as aslingshot?

What if | used it to transport objects? (Then you could follow up with: What objects could | use?)

...and soon.

When you have at least 25 questions, go and experiment with 2 or 3 of them.
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Problem Spotting

This is going to be an assignment that requires you to really observe the world around you. You will need to be
as mobile as you can around your home or classroom and you may even need to go around the school or your
neighborhood (with your parents’ permission and/or help) to find some opportunities for innovation. What
vou observe for this activity will be the foundation for your innovative product, system, or service that you
work on for the rest of the class and use in your capstone project. So, you'll want to really do well in this
activity.

You need to make a list of pain points (another name for thisis "buglisting”) and/or a list of compensatory
behaviors that you observe. You should try to list as many as you can (go for quantity!). You should get at least
20 observations with 2 or 3you are interested in creating an innovative solution for. Feel free to ask your
friends, teachers, or family members for help in identifying things that "bug” them or ways in which they
compensate for failures in technology or products. Put all your observations in your notebook. You will need

this as part of your Capstone project.
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What "bugs" you?

List your ideas here.
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What "bugs" you?

Lesson: Hempstead STEM Curriculum Writing - Session (1)




Question Storming

You've heard of brainstorming. It's when a group of people spend all their time thinking of ideas or solutions.
This is Question Storming. You're not looking for answers (not yet). Just questions.

The assignment? Take the 2 or 3 top observations you made in your Bug List, then take your notebook and
write down as many questions as you can for each one.

Try and get at least 40 questions per observation. Remember the rules of creativity and have fun with this!
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Generate your questions here:
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Generate your questions here:
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My Network

You have become an expert, in many ways, in studying these 2 or 3 observations. You have had experiences
with them to help you learn more about the problems at hand. You then spent some time thinking up as many
questions as you could to help you see what you know and what you don't. Now, it's time to put those
questions to work.

In your last activity, "Question Storming,” you may have found that you like one more than the other. You

should feel pretty good about 1 or 2 of these opportunities for innovation. Pick the one you are most likely to

work on for therest of the class.
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Problem Statement

This is an activity that may take you a while or even a few minutes. Just because it is simple, does not mean that

it is easy. Do not take this lightly, as it may send you down a less innovative path. 5o, feel free to bounce ideas off

of other people and get their help and feedback.
What you need to do is take your #1 problem and find its essence (What is this problem really all about?). Then,
create a problem statement that highlights the essence. Problem statements are only one sentence. If you

ramble, you will realize that you have not found the essence. This will be a creative exercise, for sure! Have fun!
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Write your "problem statement” here:
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Write your "problem statement" here:
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Turn It Into A Question

This assignment is pretty simple and may be even too easy, but it may take a few minutes to get it just right.
This may seem like a trite writing assignment, but innovation research shows that this is adramaticdifference
between success and failure. So do a good job and it will serve youwell inthe end.:)

Here's what you do:

Take your Problem Statement and write out "What are all the ways we can...” or "How might we..." tostart it
off.

Change all of the negative statements about the problem and reframe them into positive statements. You may

need some help and feedback on this from people around you and that is totally acceptable.

And end it with a question mark!
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Turn It In A Question

Write your final inquiry question here:
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Turn It In A Question
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Storyboarding

it's time to make your innovation areality! Using your #1 problem come up with three solutions to solve this
problem. Brainstorm with your friends and family. Then take those threeideas and create a storyboard for the
best solution to your problem. It may take you 10 story boxes or it may take you 25--it doesn't matter. Just as

long as you are able to show step-by-step through the following main story points:

® How the user comes in contact with your innovation
® Howthe user actually uses the innovation

® \What happens immediately after the user experiences the innovation

Somehow, through all of that, you need to highlight the original problem. This is a very comic-book style
approach to helping you understand how your idea will be implemented in society. Be sure to ask others for

feedback.
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Make your storyboard here:
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Rapid Prototypes

[t's time to start your own maker space and get creating some rapid prototypes. This will be the most fun

you've had the whole class for sure.:)

You need to build a rapid prototype for each of your top solution idea. Then get some feedback from family
and freinds on your prototype. Based on the suggestions you get, make some adjustments to your prototype.

If that solution no longer seems to solve your problem, then go back and choose one of the other two solutions

you came up with. Create astoryboard for that solution and make a prototype.

Repeat this process above as many times as you need to get areally good solution with a really good

prototype.

Once you have a prototype that is going in the right direction, get even more feedback to make adjustments to

your final prototype as needed.
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Final Prototype

Take a picture of your final prototype and upload it here.
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Final Prototype
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Demonstrate

This assignment is pretty easy. It may not take any adjustment on your part, but take some time to consider it

nonetheless.

You need to look at your final prototype and make surethat it is in a condition so that someone canuseit--like a
stage prop--and understand how it works. This doesn't mean that your prototype has to work perfectly or that
it has to actually function as the real thing. It just needs to be able to communicate to someone how it works

and its overall use.

Get feedback from your volunteer(s). If the prototypeis a success. Then you are ready to pitch thisideaas a

viable solution to your problem!
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The Pitch

Create a pitch that has all the components of SUCCESS (Simple, Unexpected, Concrete, Credible, Emotional,
Stories, and more Stories). This can be easy if you use the Storyboard (where you told the story of your
process) to help you with your story of how you went through the process for your pitch. Addina

demonstration where you show off your final prototype.
When you deliver your pitch, it should be no longer than 5 minutes. That's a good, long pitch for you to tell a

good story of how you went through the process and allow some good time for people to handle and use your

prototype.

After you have created your pitch, you need to deliver your pitch to 5 different people. These can be family

and/or friends or people in your neighborhood.
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As a group, develop a "pitch."
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As a group, develop a "pitch."
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Capstone STEM Project

The capstone project is a 100-point project that will demonstrate your work throughout this

STEM module of this class and give you an opportunity to practice your presentational skills. If you have
kept great notes of your process and have done your work, this should be a relatively easy capstone project.
This final project is broken into two parts, each worth 50 points: a portfolio and a presentation.

We will discuss each of these here. You will need to create a portfolio that showcases all your work
throughout the class.

This includes all your assignments and lesson activities. If you have been diligent about using a

notebook in this course, this should be relatively easy for you to complete. Simply take your

notebook and either take photos of each page or, we highly recommend, that you scan each page

of your noteboolk.

What do you do with the pictures? Place them in chronological order into a Word

Document or Google Docs.

What does the portfolio include? (Cover Page, Table of Contents, Introduction, Page for Assignment, Final

One-Page Summary describing what you learned). Use the Portfolio Rubricto guide you!
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Capstone Project Portfolio Rubric*

Section

10 Points

T Points

5 Points

|_ = ey —— =

Total

Cover Page

Cover Page is creative
(onginality, thought, and
time) and has a title and
student’s full name.

Cowver Page is creative
{ornginality, thought, and time)
and has a title and student’s full
name. Table of Contents is mostly

Cover Page is lacking creativity
(originality, thought, and time)
and incomplete. Table of
Contents is mostly complete,

Cover Page shows no creativity
and 1s incomplete. Table of
Contents is incomplete and
poorly orgamized. Design 15

clear and writing is readable.

readable,

One Page
Summary

Times New Roman, 12 pt.
font, double spaced, with 1™
margins. Includes each part
from the instructions sheet in
careful detail. No typos or
grammatical errors.

Times New Ro
double spaced, wit
Includes most of the in
requested. Some ermors or ypos:

re fuzzy
to read.

am! lable of Table of Contents is complete, organized, but with but not very well organized. lacking color and there are
Contents complete, well-organized some typos or errors. Some color. | There are typos and errors. errors and/or typos throughout.
and without typos or errors. Little color.
Well-designed with color,
Times New Roman, 12 pt. Times New Roman, 12 pt. font, Incorrect typeface and font size | Incorrect typeface, font size,
font, double spaced, with 1" | double spaced, with 1™ margins. and/or spacing and margins. spacing, and/or margins.
Half Page margins. Includes why they | Includes most of the infi 2 some of the Includes little or none of the
B participated in the class and | requested. Some e guested. Some information requested. Many
SEOUE K the knowledge or skills they errors and typos, making it
hoped to gain. No typos or confusing to read.
grammatical errors.
All assignments listed in the | Most assign sted in the Most assignments are missing.
Sample Table of Contents sample(s) . Title 15 Title is missing from pages. No
are present. Title is at the top | the top of a ges. Page | page numbers. Design is poor
Assignments of each page. Page numbers. | numbers. and documentation 1s
: | Well-designed and documente Diesign is | haphazard. Images are poor
documented. Images are clear and w 100 15 and writing is unreadable.

¢ and font size
and margins.
ome of the

ormation requested. Some
CITOrS OF typos.

Incorrect typeface, font size,
spacing, and/or margins.
Includes little or none of the
information requested. Many
errors and typos, making it
confusing to read.

 (popE S S e |

s/t nearpod commeared

Final Total:

Standard format—
everything looks like it

15(0)

Good design in the beginning, but
attention to detail fades towards

Design is good, but consistency
15 lacking. Readability and

Design is poor or lacking.

Inconsistent colors/look/feel.

ucation/new/Webpage/ 1006882320/ iconoriginal pdPAWSAccessKeyld=AKIASLQSO4AXIHKVNE C& Expires=21474836476Signature=sBtUlpazaeRIQYINOZMUVA3Z0%3D

*It should be noted that if nuthing 15 submitted and nnih:ing 15 {:umpl::l:: that you will recerve zero F{Tjnlbi, even thl.:-ugh the cnteria for 0 F{IiI'IIH 15 not

listed.
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The Presentation

You have spent a considerable amount of time working on innovating a solution to a problem that you
have observed “out in the wild." You have gone through the process and developed rapid

prototypes and a solid pitch to help people learn about your final prototype and solution to your #1 problem.
We want to see your pitch.

You will do that by video recording yourself delivering your pitch.

Here are therules:

1. Pitch/video must be no more than 5 minutes long.

2. You should look professional in dress and appearance.

3. Then share and show.

Be sure to emonstrate, and describe:

a. Your problem

b. Your process

c. And your final prototype

Hint: Use the Presentation Rubric to guide you!
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Capstone Project Presentation Rubric*

Section 10 Points

7 Points 5 Points

-

3 Points Total

Student looks professional in
dress and appearance. They
look into the camera when
speaking. Background is free
of distractions. Video is 5

Professionalism | .
minutes or less.

Student looks somewhat
professional in dress and
appearance. They do not look
much into the camera when
speaking. Background may
have some distractions and
does not highlight the speaker.
Video is good on time or is
several seconds over.

Student looks professional in dress
and appearance. They look mostly
into the camera when speaking.
Background i1s mostly free of
distractions--there are some. Video
15 good on time or even a bit over.

Student does not look
professional in dress and
appearance. They do not
fook into the camera when
speaking and do not speak
clearly. Background has
distractions. Video is
either too short and
incomplete or well over
the time limit,

Student clearly addresses the
problem they observed,

experienced and networked.
They clearly state their

problem statement.

Your Problem

Student states. but it 15 unclear as to how the

Student clearly states their
problem question. They speak
clearly about their process of

Your Process exploring ideas and solutions.

The student glosses over

confusing as to t observed, experienced, | and does not describe their

observed, e tworked their observations, experiences,

networke eir problem and/or networking. They

statemen idden or unsaid. | do not state thewr problem
statement.

Proble estion may or Problem guestion 1s not

speak xd—if so, itis | stated. They speak of their

1deas :
hapha:

peak of their
a way that

process, but it is entirely
unclear of what they did to

derstanding of | explore.
ially did,
Student clearly demonstrates | Student onstrates 2 or 3 Student poorly
P their 3 different, but prototypes, . but the viewer is demonstrates available
comparable prototypes. The somewhat cor fused as to how they prototypes and viewer does
Prototypes solutions are understandable. | each solve the pro solve the problem stated. | not know how they solve
the problem stated.
The presentation 15 conveyed | The presentation 15 mostly The presentation 15 somewhat The presentation is not
entirely in the form of a story | conveyed in the form of a story that | conveyed in the form of a really conveyed in a story
with a beginning, middle, and | is mostly emotionally engaging. It story, but pleces are missing. at all. There is no
SUCCESS end that is emotionally is simple, but rambles on a bit. Emotional enpagement is emotional engagement.

hts:/ctnearpod.com/meareducation/new/ Webpage, 1008880386/ conorignalpaPAWSAccessKeyld=AKIASLQSOUAXIHKVINECKExpires=21474836476 S anature=UVe i6EH43 OSMFRfib TZ6yE%SD

Final Total: /50

*It should be noted that if nuthing 15 submitted and nnih:ing 15 {:umpl::l:: that you will recerve zero F{Tjnlbi, even thl.:-ugh the cnteria for 0 F{IiI'IIH 15 not

listed.

Lesson: Hempstead STEM Curriculum Writing - Session (1)

39/40

L nearpod



https://cf.nearpod.com/neareducation/new/Webpage/1008880386/iconoriginal.pdf?AWSAccessKeyId=AKIA5LQSO4AXIHKV2NEC&Expires=2147483647&Signature=UVeYj6EH4aj6SMFfkRfibJTZ6yE%3D
https://cf.nearpod.com/neareducation/new/Webpage/1008880386/iconoriginal.pdf?AWSAccessKeyId=AKIA5LQSO4AXIHKV2NEC&Expires=2147483647&Signature=UVeYj6EH4aj6SMFfkRfibJTZ6yE%3D
https://cf.nearpod.com/neareducation/new/Webpage/1008880386/iconoriginal.pdf?AWSAccessKeyId=AKIA5LQSO4AXIHKV2NEC&Expires=2147483647&Signature=UVeYj6EH4aj6SMFfkRfibJTZ6yE%3D

21Cent=d. What are our next steps?

Collaborate Board

What are our next steps?
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