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Stats and Trends
•

2020 reported 5.7 million openings in STEM fields; 4.4 million require a bachelor’s degree STEM graduates are slowly increasing - mostly in computer or math related professions.

•

STEM jobs are predicted to grow about 28% by 2024 – outpacing STEM graduates in the
US.

•

Where are many of the STEM graduates? Entering fields that encourage diverse ways of
thinking and thought— including interdisciplinary fields that incorporate the arts.

•

Women fill close to half of all jobs in the U.S., yet hold less than 25% of STEM-related jobs.

•

43% of U.S. school-age children today are of African American, Latino, or Native American
descent, yet less than 15% of minorities hold an engineering bachelor degree.

•

We need to ensure the content our youth experience engages and represents the wide
variety of STEM fields and opportunities.

•

Importantly we need to ensure that the field represents the wide variety of people,
perspectives, and viewpoints and they are the future problem solvers in our world

Why STEAM Education now?
●
●
●
●
●

21st Century Skills per industry leaders - “we want a different type of worker” - one that can think about
problems across disciplines
disappearance of factory level jobs and efficiency of skilled labor
rise of computational thinking (technology is everywhere, computational thinking no longer means computer
science)
We exist in what is being called a KNOWLEDGE ECONOMY
STEAM is about teaching kids a process, drawing on their interests, and creating learners who can “function in a
highly technological world drawing upon multiple knowledge types” (Vasquez, Sneider, & Comer, 2013).

Job outlook 2008-2020
48% increase in computational skills

•

Skills per Employers
creativity

• critical thinking
• collaboration
• visualization
• innovation

●
●
●
●
●
●
●
●

Mobile app development
Analyzing LARGE data sets
Usability, design and architecture of internet spaces
Movie industry - digital signal processing, editing
Games and entertainment programming
Government – internet data/security
Web page design Software, hardware engineer
Healthcare – technical

The Horizon Report 2018

• Blended learning – increased online (this could be Google
Classroom or your Schoology)

• STEAM education
• Collaborative learning, students as creators
• Maker Spaces, BYOD, 3-D Printing
• 3-5 years out: Wearable Technologies

What is STEAM?

• STEAM educational practices draw on each of

the disciplines, while appealing to a broader
base of students who explore and make
connections between art, music, mathematics,
science, and engineering and technology.

• Adding the “A” means.....

STEAM foregrounds the PROBLEM, not the discipline.
It typically involves problem solving, but is not necessarily focused on a
specific challenge.
STEAM teaching extends beyond aesthetics and includes the liberal
arts; it attends to the humanitarian part of problem solving.
STEAM teaching increases motivation, engagement, and effective
disciplinary learning in STEM areas.
Studies of STEAM-based curricula demonstrate a higher percentage of
students interested in pursuing careers supporting the fields of math
and science.

Effective STEAM teaching assumes (1) we know what kids
are interested in and how they learn, (2) we can connect
that learning to real-world, authentic contexts so that they
care, and (3) problem-based and technology enabled
learning will help prepare them for the future

Example STEAM
Scenarios

Early Elementary School

Last summer, the Philadelphia Zoo noticed that the Rhinos are susceptible to sunburn. Since it
is almost summertime and the hot weather is starting in Philadelphia, the Philadelphia Zoo
wants to create a new shelter for the Southern White Rhinoceros. The Rhinos are about 5-6
feet tall. The Zookeepers do not want the Rhinos to get sunburned; to avoid this, the
zookeepers want to create a shaded shelter for their habitat where they can escape from the
sun. This is where YOU come in! The zoo wants YOU to create a shelter that will keep the
Rhinos out of the sun so they can keep cool in the summertime. You and your team will come
up with a plan to create a shelter for this loving Rhino. Can you help create a structure that
will give the Rhinos shade when it gets hots in Philadelphia? Think about different ways that
we protect ourselves from the sun. You will brainstorm and construct a structure for the
Rhinos that will be presented to the zookeepers

Driving questions: What type of shelter would help the Rhinos not get

Upper Elementary School
Wild animals constantly roam in search of food, territory, and mates. But oftentimes,
animals are separated from these resources by roads or highways that pose a
dangerous, and usually fatal, threat to the animals trying to cross. Wildlife crossing is a
common hazard for drivers as well that can result in vehicle damage, serious collision
injury and death.
Here in Pennsylvania, more deer-vehicle collisions occur each year than in any other
state in the U.S. Pennsylvania’s Department of Transportation (PennDOT), thinks a
possible solution to this problem could be “wildlife crossings”—innovative bridges and
overpasses that are designed for animal use only.
In groups, you will work as researchers, engineers, landscape designers, architects, and
ecologists to design and create a 3D prototype model of a wildlife crossing that will
allow for the safe passage of white tailed deer. You will research the best designs and
strategies to encourage deer to use your wildlife crossing, including landscape elements
and ecology factors such as habitats and behavior, and use that information to construct
your 3D model and present it to your classmates.
Driving Question: Why are so many animals injured by vehicles? Is there a way for animals and human
to co-exist?

Middle School
Diego went to his favorite rock concert . It was a blast! Literally! In fact, the next day he noticed ringing in his
ears. He went to the doctor and his doctor confirmed that he had damaged his ears due to the loud noises.
Diego had no idea this was possible. As a result, he wants to be sure other kids know of the risks of loud noises.
Luckily, there are so many options for ear protection, but Diego found it is difficult to understand which ones will
truly protect your ears. He has reached out to his 6th grade class to help him figure out the best way to protect
your ears in a variety of settings. Being the creative geniuses that you are, you are totally up for the task! You
and your group will figure out which setting you want to design ear protection for, and will design an innovative
way that protects your ears while looking cool! This way, the solutions you design need to be appealing to teens
don’t cost too much and can be used in a variety of spaces. Then you will present it to a team of experts who will
review the plans.

Driving Question:
What can we do to help students better understand sound? How can we come up with ways to lessen the
negative impact that sound has on us?

While environmentalists contend with the problem of debris polluting our
oceans, NASA and others are looking to solve the problem of pollution in
Earth’s orbit. Though it may seem far away, this “space junk” is
accumulating at an increasing speed, and the more it amasses, the more
likely it will be to endanger the satellites we use and depend on for
everything from our televisions and cell phones to navigation, safety
monitoring, and weather prediction. It also has the potential to interfere
with space travel, making it dangerous for astronauts to launch into space,
and in January 2020, two large pieces of debris came remarkably close to
colliding over Pittsburgh. Scientists have conceived of approaches to
cleaning up this debris, but more junk just keeps accumulating. They have
learned new ways to better detect and track the debris, but it may be up to
the next generation of researchers to lend fresh eyes to solving the
problem of the pollution itself and how it is managed. Students will
research the problem, investigate possible solutions, and make
recommendations on the best approach for solving the problem of
pollution in space as well as how it might best be communicated globally.
The earth needs some help from its intergalactic crusaders to prevent a
catastrophe of epic proportions. The countdown begins. 3... 2... 1...
Liftoff!

Middle School

High School
Although prevalent since before 400 B.C. in Eastern cultures, mindfulness has recently been infusing into
the Western world. Those who practice mindfulness focus on the present moment while calmly and intentionally
acknowledging their feelings, thoughts, and bodily sensations. Research has shown that mindfulness can reduce
stress, anxiety, and depression. Similarly, Mac, Dennis, and Jeremiah learned at the conclusion of The Run series
focusing on being present in the moment and treating those infected with the plague with patience and
understanding while allowing the victims to focus on who they truly are was the cure. The boys in the short story
series were practicing mindfulness strategies. However, unlike pharmaceutical cures, mindfulness is difficult
to quantify and prove the methods work. As a group, you must find a way to quantify the usefulness of
mindfulness and convey your results to the Western world, which remains largely unsure of the validity of
the practice.
Driving Questions:
· What is mindfulness?
· How have Eastern religions influenced and formed the practice of mindfulness?
· What are benefits of mindfulness?
· How can the benefits mindfulness be quantified?

High School
There are people that have suffered debilitating injuries and diseases that make it difficult to complete
simple tasks. A lot of these people are amputees. This means they have had a part of their body
removed, like their hand or part of their arm, due to injury or disease. Did you know that there are
nearly 2 million American amputees today and that number is predicted to double by the year 2050?
Imagine what it would be like to not have a hand. This would make everyday tasks extremely
challenging like opening doors, eating, carrying large objects, and more. Many amputees use
prosthetics to help
with these tasks. A prosthetic is an artificial part designed to replace a missing body part. Prosthetics
can be cosmetic or functional or both. There are prosthetics for hands, arms, legs and more.
Havenlabs is a not-for-profit company out of New York that works to create prosthetics for amputees.
Havenlabs has created a utility band that can have a variety of attachments added to it to assist in
holding everyday objects and have opened the design to allow others to assist in the designing of
attachments. Your task is to research the different everyday tasks that an amputee might struggle to
accomplish. You will work in teams to design, test, and market an attachment for the utility band to
assist in accomplishing your chosen task.

Hook: https://safeyoutube.net/w/9m6O

What STEAM is NOT
• all day, every day
• the same in each classroom/grade level
• ‘art’ as an add-on (e.g. draw an ecosystem);
instead problems are conceptualized with the art
or humanities in mind (e.g. create migration reliefs
based on self-migration and sea-turtle migration
using expression of knowledge and feelings)

Questions??
Contact: Cassie Quigley, cquigley@pitt.edu

STEAM Education Opportunities for Pitt
● STEAM courses; for certification
(endorsement possibility),
micro-credentials or part of the
online M.Ed in teaching and
learning
● 3 or 4 course sequence, fully
online, asynchronous with
feedback on an LMS that
supports collaborative learning
situation

