URBAN INNOVATORS:
FACILITATOR TRAINING

1

AGENDA
 Introduction (10 min)
 Program overview
 Facilitator guide

 Investigation walkthrough (5 min each)
 Overview (materials, actions, objectives)

 Possible student stumbling points

 General questions and discussion (5 min)
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PROGRAM OVERVIEW: GENERAL APPROACH
 Introduce young learners to various

STEM topics
 Give young learners practice with tools

and processes common to science and
engineering
 Introduce young learners to a variety of

STEM professionals & entrepreneurs
(including you!)

STEM is NOT about knowing the “RIGHT” answer but about
being BRAVE enough to ASK questions.
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PROGRAM OVERVIEW: RESOURCES

Hands-On

Student

Facilitator

Materials

Notebook

Guide
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YOUR FACILITATOR GUIDE – GETTING STARTED
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YOUR FACILITATOR GUIDE – LESSON GUIDANCE LAYOUT
 At the top of the section, you can

find a quick summary of necessary
materials, prep work, vocabulary,
and target outcomes.
 Facilitator notes, outlining things to

keep in mind and areas of focus, are
in rust.
 Throughout the lesson
•

Black: general instruction

•

Rust: preparation information or
facilitator actions

•

Purple: scripting

•

Green: headings

•

Blue: emphasis
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YOUR FACILITATOR GUIDE – ADDITIONAL RESOURCES
Extra Content

Additional Background Information

Glossary
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QUESTIONS?
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SCHEDULE

• Do
• Learn
• Do

• Invent
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DAY 1: WASTE NOT, WANT NOT
Materials
Bag 1
•

Student notebooks, 9 x 12 bags,
pens, and labels

Bag 2
•

House template (1 each)

•

Glue dots (1 roll each)

•

Construction paper (2 + 2 pieces
each)

Needed But Not Provided
•

Scissors (1 pair for each student)
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DAY 1: WASTE NOT, WANT NOT
Actions
•

Using the template and two pieces of construction paper, students should
cut out all the house pieces and assemble their house.

•

After assembling their house, students cut chain pieces out of the
remaining construction paper and see how long of a chain they can make.

Learning Objectives
•

Welcome everyone, help students become comfortable, set behavior
expectations, and generate a basic foundation of shared STEM and
sustainability-connected experiences.

•

We can choose to use existing resources more efficiently. When we do that,
we often end up with more rather than less.

Possible Challenges
•

Not understanding to cut the house pieces out first

•

Actually assembling the house

•

Getting the glue dots off the roll without having them stick to their fingers

•

Not using the chain “link” template
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DAY 2: SEPARATION STRATEGIES
Materials
Student bags (notebook, pen)
Separation Strategies: Tools
•

Balloon, craft stick, magnet,
screen, plastic

Separation Strategies: Objects
•

Washer, sand, paper clip, plastic
chip, paper, feather

Needed But Not Provided
No extra supplies needed but consider
prepping individual objects bags during
Day 1.

Tools

Objects
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DAY 2: SEPARATION STRATEGIES
Materials

Actions

Student bags (notebook, pen)

•

Students have about 10 minutes to see if they can separate all the
materials into individual piles. The only rule is that they CANNOT use their
hands directly to move the objects. They MUST use the tools.

•

Today’s session also includes the first Invent section. The Invent section
begins with an entrepreneur story and ends with students coming up with
their own ideas related to a specific innovation prompt.

Separation Strategies: Tools
•

Balloon, craft stick, magnet,
screen, plastic

Separation Strategies: Objects
•

Washer, sand, paper clip, plastic
chip, paper, feather

Learning Objectives
•

Physical and chemical properties (e.g., natural vs. synthetic or wood vs.
metal) are critical for efficient and effective recycling.

•

Understanding similarities—and differences—in physical and chemical
properties of materials can lead to incredible innovations that will help our
communities and the environment.

Needed But Not Provided

Possible Challenges

No extra supplies needed but consider
prepping individual objects bags during
Day 1.

•

Using the tools properly – especially for younger students.

•

Making the connection between the challenge and recycling

•

Having the confidence to explore their ideas during the Invent section
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DAYS 3 & 4: WATER WASHERS
Materials
Student bags (notebook, pen)
Each student receives
•

Filter holder, three clear cups to start
(one for dirty water, two for filtered
water), and a spoon

Filter Materials
•

Sand, activated carbon, filter cups, filter
pads

Needed But Not Provided
•

Water: Approximately 1 gal per 10
students. Tap water is acceptable.

•

Water contaminants: Common
contaminants include dirt, leaves, small
pieces of paper, and small pieces of
plastic.

•

Paper towels
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DAYS 3 & 4: WATER WASHERS
Materials

Actions

Student bags (notebook, pen)

•

Each student receives
•

Filter holder, three clear cups to start
(one for dirty water, two for filtered
water), and a spoon

Filter Materials
•

Sand, activated carbon, filter cups, filter
pads

Needed But Not Provided
•

Water: Approximately 1 gal per 10
students. Tap water is acceptable.

•

Water contaminants: Common
contaminants include dirt, leaves, small
pieces of paper, and small pieces of
plastic.

•

Paper towels

Students will construct their own multilevel filter during this
investigation and evaluate how well it removes various contaminants.

Learning Objectives
•
•

Water quality (i.e., what is in the water) can significantly impact the
living organisms who use that water. Not all water is drinking water.
Some types of water contamination are more challenging to remove
than others.

Possible Challenges
•

Messy

•

Encouraging design (planning) and reflection versus just testing
different combinations of filter materials
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DAY 5: MULTICOLOR MYSTERY
Materials
Student bags (notebook, pen)
Each student receives
•

Create bag: 8 – 10 colored beads, 8 –
10 colorless beads, ~ 1ft of string, key
ring;

•

Set of light-blocking materials: Dark
fabric, white fabric, foil, wax paper.

For facilitators:

•

2 regular LED flashlights

•

2 UV-LED flashlights

Needed But Not Provided
•
•

1 pair of scissors to cut string
Consider prepping Create bags during
Water Washers
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DAY 5: MULTICOLOR MYSTERY
Materials

Actions

Student bags (notebook, pen)

•

Each student receives
•

Create bag: 8 – 10 colored beads, 8 –
10 colorless beads, ~ 1ft of string, key
ring;

•

Set of light-blocking materials: Dark 2
regular LED flashlights

•

2 UV-LED flashlights

Needed But Not Provided
•
•

1 pair of scissors to cut string
Consider prepping Create bags during
Water Washers

Students will design a small “creation” for this investigation using UVsensitive and regular beads. Students then investigate the impact of
different types of light on the beads and which type of materials can
prevent that change.

Learning Objectives
•
•
•

There are different types of light.
Light interacts differently with different things.
We can use light, specifically sunlight, for energy in several ways
(advanced).

Possible Challenges
•

Start with no light-blocking materials – some beads change color others
glow in the dark

•

Sunlight is great if available – flashlights are an alternative but take
longer to observe change

•

Foil pieces are very thin
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DAY 6: TOO MANY CHORES!
Materials

Actions

Student bags (notebook, pen)

In this challenge students must figure out a way to get a list of chores done as fast as
possible so that they have more time to play with their friends.

Scratch paper

•

Maps of two real neighborhoods are provided.

•

Students can calculate time to do their chores walking, taking the bus, or driving

•

A group-wide challenge is an option to see who can figure out the fastest way to do things.

Learning Objective

Needed But Not Provided
• Rulers
• Chart paper/whiteboard
(optional)

•

Having what you need close to your home can greatly impact your time to do other
things. Different neighborhoods can have drastically different resources.

•

This will help students start thinking about what things make a good neighborhood and
what types of things they might consider for their Sustainability Innovation Challenge.

Possible Challenges
•

This challenge is a bit more cerebral, so students may need a bit of hands-on support.

•

Students are encouraged to work in small groups discussing ideas or helping one
another out.

•

A number of different levels are suggested to support students with different math
skills.
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DAYS 7 & 8: NEIGHBORHOOD DESIGN
Materials
Student bags (notebook, pen)
Large Map
Scratch paper

Needed But Not Provided
Nothing
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DAYS 7 & 8: NEIGHBORHOOD DESIGN
Materials

Actions

Student bags (notebook, pen)

•

For the next two days, they’ll have the opportunity to design their own
perfect neighborhood.

•

Designing an entire neighborhood can be a challenge and it can get
overwhelming quickly. Before diving into the big design activity, there is a
smaller practice activity to familiarize students with the concepts of building
and tracking homes, people, food supplies, and community resources

Large Map
Scratch paper

Learning Objective
•

What do you think a community needs?

•

How can you, and STEM, be involved in providing for those needs?

Needed But Not Provided

Possible Challenges

Nothing

While many students get really into the concept of designing their own
neighborhood, some can find the math and record keeping a bit draining.
Depending on your group, you can limit this challenge to only Day 7 and spend
three days on the Sustainable Innovation Challenge
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DAYS 9 & 10: SUSTAINABILITY INNOVATION CHALLENGE
Materials
Student bags (notebook, pen)
Large poster

Scratch paper
Prototyping started pack (optional)

Needed But Not Provided
•

Scissors (only if building prototypes)
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DAYS 9 & 10: SUSTAINABILITY INNOVATION CHALLENGE
Materials

Actions

Student bags (notebook, pen)

Over the last two sessions of the program students ideas take center stage.
Students will be able to pick from a variety of challenge questions and work
alone or in groups of 2 or 3 to design their own innovation.

Large poster

Scratch paper
Prototyping started pack (optional)

Needed But Not Provided
•

Scissors (only if building prototypes)

Learning Objective
•

Students get a chance to see themselves as inventors and change makers.

•

Students become more familiar with the engineering design process and
work on developing their collaboration skills.

Possible Challenges
•

Keeping on track with time

•

Selecting the ideas they want to move forward with for their design
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