





Quicksand

STEM?D Topics: Science and Math
Target Population: Students, ages 8-14

ACTIVITY DESCRIPTION

In this Ignite STEM?D activity, students will apply their science
knowledge and use critical thinking and problem-solving skills to
explore how chemical energy is converted into electricity.

ESTIMATED TIME
This activity is intended to be done at a career fair,
ﬁ science fair, exhibit, or other type of “booth” event. It
typically takes 5 to 10 minutes to complete

STUDENT DISCOVERIES

Students will:

* Apply their knowledge of science to solve a problem.

* Build important STEM?D skills, such as critical thinking.

* Have fun experiencing STEM?D.

* Be inspired to participate in other types of STEM?D experiences.

GETTING READY
Materials
* Pre-Activity Checklist
e Tell My Story Form, optional
e Student Handout: Quicksand Recipe
* Clear container or mixing bowl (4 cup/32 oz. capacity, minimum)
e Hand wipes or paper towels (for cleanup)
* Plastic gloves, optional
* Tablecloths (humber required depends on tables being used)
* Quicksand materials, 1 set of the following items per
demonstration:
e 1% cups (10 0z.) cornstarch
* 1 cup (8 oz.) water
e Spoon
e STEM?ZD brochures, flyers, or other informational materials,
optional

STEM?D Skills

Communication
Creative Thinking
Critical Thinking
Drawing Conclusions

Problem Solving



Estimated Materials Cost:

Activity leaders can expect to incur less than $25.00 (excluding
optional items) in materials costs for preparing 4-5 displays to
demonstrate this activity multiple times with large groups of students.

Activity Leader Preparation
Read Spark WiSTEM?2D. This is essential reading for all
volunteers interested in working with youth. It defines the STEM?D

principles and philosophy and provides research-based strategies
and tips for engaging and interacting with students. Download at
www.STEM2D.org.

See the STEM?D Student Activities Overview for additional

information.

Review the Pre-Activity Checklist (at the end of this document)
for details and specific steps for planning, preparing, and
implementing this activity.

» Set up the “Quicksand” learning activity. See the Materials section
for required materials and the Pre-Activity Checklist for additional

instructions.

STEP-BY-STEP INSTRUCTIONS:
Quicksand
1. Welcome & Introductions (1 minute)
* Welcome the students as they arrive at the table/booth.
* Introduce yourself by saying your name, title, and your
organization/company.
* Explain that your career is one of many STEM?D careers.
Indicate:
* STEM?D refers to: Science, Technology, Engineering,
Math, Manufacturing, and Design.
e Individuals with an interest or degree in these areas are in
demand.
* The STEM?D sector is expected to experience high growth
over the next ten years.
* Ask the other volunteers and students to introduce

themselves.


http://www.STEM2D.org

Learning Activity: Exploring Non-Newtonian Fluids

(2—4 minutes)

Explain that you are going to make a suspension: the state in
which the particles of a substance are disbursed but not totally
dissolved.

Start the demonstration:

o Step 1: Pour 1 cup (8 oz.) water into the clear mixing bowl.

o Step 2: Add the cornstarch in small portions (up to
1%2 cups/10 o0z.) and mix with a spoon or fingers.

o Step 3: Keep stirring (applying force) until the mixture
thickens and reaches critical concentration. At this point,
the mixture will behave in a more solid-like fashion.

Initiate a discussion. Pose open-ended questions that

encourage students to share their ideas and science

knowledge to explain what is occurring:

o Why is the mixture becoming firmer the more it is touched?
The harder | stir?

Do not point out that the mixture is a non-Newtonian fluid.

Ask students to predict (quess):

o What do you think will happen when | stop applying force?
Limit it?

Slow and gradually stop stirring and let the mixture rest. As the

mixture rests, it will recover its liquid-like properties.

Ask:

o Why is the mixture changing from solid to liquid?

o What will happen if | stir or apply force to the mixture
again?

Have one of the students stir the mixture.

To test the student responses, ask:

o What are some everyday examples of fluids like this? (see
the next page for some examples)

o Do you know the name of this type of fluid?

o What are Newtonian fluids?

If students are struggling to find an explanation for this

phenomenon, offer some brief background information:

o The mixture created in this experiment is a non-

Newtonian fluid.

KEY WORDS
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e STEM?D
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* Viscosity

TIPS FOR WORKING

WITH STUDENTS

* Check frequently for
understanding by asking
open-ended, topic-
specific, or process
questions.

* Ask students to talk
about what they already
know.

* Encourage students to
ask questions to gain
deeper understanding



TIPS ABOUT STEM?D

CAREERS

Share with students that there

are many different kinds of

careers related to STEM?D.

Some STEM?D careers related

to this activity are:

Astrophysicist

Biologist

Biomedical Engineer
Chemist

Chemical Engineer
Fluid Dynamics Analyst /
Researcher
Geophysicist
Mechanical Engineer

Physicis

A non-Newtonian fluid (also known as a shear thickening
fluid) is one that changes its behavior when under stress or
strain; it’s viscosity changes (increases) with applied force
(the use of strength or energy).

Viscosity is the physical property of a fluid that determines
the internal resistance of the fluid to flow.

A non-Newtonian fluid does not follow Newton’s law of
viscosity and is able to switch between a solid and liquid
state. This behavior is not observed in pure materials but
can occur in suspensions (particles of the substance are
disbursed but not totally dissolved).

A Newtonian fluid is a fluid in which the viscosity remains
constant, no matter the amount of force. Water is an “ideal”
Newtonian liquid.

Other non-Newtonian fluids include: blood, ketchup,
yogurt, gravy, mud, pudding, honey, peanut butter, and
toothpaste.

3. Student Reflection (2 Minutes)

Wrap up the activity by asking any of the following

reflection questions:

O

Can you think of any real-world applications for this
experiment?

How do you think this might be relevant for someone in a
STEM?D profession?

What kind of careers do you think people with an interest/
degree in this area would have?

Consider providing some real-life examples or sharing a few

Johnson & Johnson job titles and careers that might align with

this activity. For example:

O

Research on non-Newtonian or shear thickening fluids
could affect the way we make bullet-resistant body armor,
cement, concussion-preventing helmets, and spacesuits.
These fluids are useful because of their ability to absorb
the energy of a high velocity projectile impact but remain
soft and are flexible when struck at low velocities.

Thank the students for joining and encourage them to continue

exploring STEM?2D subjects and careers.



Key Words

Force: the use of strength or energy that causes a physical action or
movement.

Newtonian Fluid: a fluid in which the viscosity remains constant, no
matter the amount of force applied.

Non-Newtonian Fluid: a fluid that does not follow Newton’s law of
viscosity; a fluid in which the viscosity changes with applied force.
STEM?D: Science, Technology, Engineering, Math, Manufacturing,
and Design.

Suspension: the state in which the particles of a substance are
disbursed but are not totally dissolved in a fluid; the state of being
dispersed in a fluid.

Viscosity: the physical property of a fluid that determines the internal
resistance of the fluid to flow; the state of being thick, sticky, and
semifluid in consistency, due to internal friction. Viscosity is dependent

on force (stirring or mixing) and temperature.

Resources and References
Activity concepts and real-life connections adapted from:

Peters, Sara. “What Are Newtonian and Non-Newtonian Fluids?”
Crane’s Fluid Connection Blog, 22 Oct. 2015.
https://blog.craneengineering.net/what-are-newtonian-and-non-

newtonian-fluids

“Suspension.” Biology Online, 25 Oct. 2010.
www.biology-online.org/dictionary/viscosity

“What is Fluid Mechanics?” Penn State Mechanical Engineering
Department. https://www.mne.psu.edu/cimbala/learning/fluid/

introductory/what is fluid mechanics.htm



https://blog.craneengineering.net/what-are-newtonian-and-non-newtonian-fluids
https://blog.craneengineering.net/what-are-newtonian-and-non-newtonian-fluids
http://www.biology-online.org/dictionary/viscosity
https://www.mne.psu.edu/cimbala/learning/fluid/introductory/what_is_fluid_mechanics.htm
https://www.mne.psu.edu/cimbala/learning/fluid/introductory/what_is_fluid_mechanics.htm

PRE-ACTIVITY CHECKLIST

Quicksand
The following checklist helps activity leaders plan and prepare to conduct the
Quicksand activity with students.

DID YOU...

O

Read Spark WiSTEM?2D? This is essential reading for all volunteers interested in working with
youth. It defines the STEM?D principles and philosophy and provides research-based strategies

and tips for engaging and interacting with students. Download at www.STEMZ2D.org.

Visit the event venue and/or finalize the logistics with the organizer? Ask:
What is the date, time, and location of the event?

How will the room be arranged? Do | have access to a table? How big is it?

How many students do you expect? How will the students be organized/participate in the

event? For example, are students free to visit any booth of interest for an unspecified amount
of time or will groups of students rotate to specific stations for timed activities? Knowing
this will help you decide how many displays to create as well as the appropriate
materials to purchase.

Recruit additional volunteers, if needed?

Prepare for the activity:

O Read the entire activity text prior to implementation?

O Customize the activity, if desired, to reflect your background and experiences, as well as the
cultural norms and language of the students in your community?
Complete the Tell My Story Form, which will prepare you to talk about your educational and
career path with the students?

Obtain the required materials? See the Materials and Estimated Materials Costs sections.

Practice your presentation, including the hands-on, minds-on activity? Be sure to:

O Do the activity? Make sure you can explain the concepts to students, if needed, and that you
know the correct answers.

Set up the site appropriately for the activity? Did you:

O Line table(s) with the tablecloth to contain spills and ease cleanup?

O Make sure the table(s) and materials are arranged to quickly accommodate each new
demonstration?

Bring a camera, if desired, to take photographs?

Obtain and collect permission slips and photo release forms for conducting the activity if

applicable?

Have fun!



http://www.STEM2D.org




Tell My Story Form

This form will help activity leaders and other volunteers prepare to talk about
their STEM?D interests, education, and career path in a relevant and personal way.

ABOUT YOU

Name:

Job Title:

Company:

When/Why did you become interested in STEM?2D?

What do you hope young people will get out of this activity?

FUN FACT:

Share a little about your background. Ideas:
Share a memory from childhood when you first had your “spark” or “interest” in STEM.
Detail your journey, highlighting what you have tried, what you learned, steps to success, etc.
Failures or set backs are also great to talk about—difficulties, and/or challenges, and how you
overcame them.

EDUCATION AND CAREER PATH

What classes/courses did you take in secondary school and in college that helped or interested you
most?

How did you know you wanted to pursue a STEM?D career?

What was your postsecondary path, including the institution you attended and your degree? If you
switched disciplines, make sure you explain why.

What your current position entails. Be sure to include how you use STEM?D during a typical work day.




This activity was written by Johnson & Johnson’s Bridge to Employment (BTE)
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