
While some children really do grow up 
to become the paleontologist or astronaut 
their four-year-old selves envisioned, most 
people’s interests transform as they are 

But, how can someone pursue a career 
in the minerals, metals, and materials 
professions if they never even knew these 
opportunities existed? Responding to 
this challenge is the driving force behind 
TMS’s new STEM (science, technology, 
engineering, mathematics) outreach 
initiative, Materials Explorers

In the words of André Phillion, 
Materials Explorers™ Committee 
chair, the program aims “to foster 
imagination and creativity among the 
youth in materials science and engineering 
(MSE), while simultaneously engaging 
TMS members as ambassadors for our 
discipline, spreading the word about the 
critical role played by MSE in the 21st 

Materials Explorers™ accomplishes 
this by explaining STEM concepts through 
the lens of real-world applications using 
engaging and intriguing popular culture 

program’s emphasis on bringing TMS 
members into the classroom to connect 
students with actual scientists or engineers 
who can serve as mentors and inspire a 
genuine interest in minerals, metals, and 
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Howard Kuhn, University of Pittsburgh, believes that TMS members 
have much to gain from volunteering with Materials Explorers™. Kuhn 
gave extensively of his time and knowledge in helping to pilot the Materials 
Explorers™ curriculum in Pittsburgh high schools and noted, “It was great 
feeling the enthusiasm these young students had for learning. Witnessing 
their knowledge and ambition to learn left a great impression on me that 
future technical progress and community wellness will be in good hands.” 

“I would jump at the opportunity to contribute to future events with 
student groups,” Kuhn added. “It’s a good feeling that you might have 
contributed to increasing awareness of materials and applications, 
positioning students for more informed decisions about their future.”

Join Kuhn and other TMS volunteers to help mentor the next 
generation of minerals, metals, and materials scientists. 

Visit www.materials-explorers.org/Volunteers and log in to your TMS or 
Material Advantage account to access guidelines, explore resources, and 
sign up using the “Join the Volunteer List" button. For questions or additional 
information, contact materials-explorers@tms.org.

Mentoring the Next Generation 
www.materials-explorers.org

TMS member 
Howard Kuhn 
shares his 
experience 
as a materials 
scientist with 
students at 
Aliquippa High 
School during 
the Materials 
Explorers™ 
pilot. 
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Now is the time to reach out to your local educators to spread the word 
about this exciting new teaching tool. All Materials Explorers™ resources 
are completely free and aligned with prevailing educational standards so 
that they can be easily integrated into lesson plans.

Materials Explorers™ is an outgrowth of TMS’s popular Comic-tanium™: The Super Materials of the Superheroes traveling exhibit 
project that concluded in 2015. In 2016, the TMS Public & Governmental Affairs Committee (PG&A) took up the challenge to build on 
the success and lessons learned from Comic-tanium™ by forming the Materials Explorers™ Committee, charged with developing 
a program that could be readily implemented by teachers in the classroom. The seed money for this effort was provided through a 
generous donation to the TMS Foundation by Jeffrey Wadsworth, retired president and chief executive officer of Battelle. 

As the first step towards developing a curriculum that would excite students, teachers, engineers, and scientists alike, the 
committee created a content plan following an exhaustive review and curation of TMS materials and resources that could be 
repurposed to engage students in STEM concepts in a relatable way. The content plan was approved by the PG&A in March 
2017 and work began on developing the curriculum, complete with supporting educational materials, through a collaborative 
process between the Materials Explorers™ Committee and STEM educators. 

Once the curriculum and supporting materials were ready, they were piloted with teachers and students in multiple high 
schools in western Pennsylvania, where the TMS headquarters is located. The data gathered from the pilots were used to refine 
the program’s materials before its launch and set the direction for future development.

What happened next? Read on for information about the program’s launch and the committee’s goals for the future of this this 
new opportunity for TMS members to make a difference in the next generation of their profession.

Materials Explorers™ 
has been made possible 
through the support of:

Jeffrey Wadsworth  
and Battelle

The TMS Foundation

The ARCONIC Foundation 

Share Materials Explorers™ 
With Your Local Educators 

A Brief History of Materials Explorers™ 

A Special 
Thanks

ASKING TEACHERS WHAT 
THEY NEED AND WANT

The Materials Explorers™ Committee 
recognized early on that it wasn’t enough 
to create a program that won the approval 
of scientists and engineers—teachers also 

Materials Explorers™ was supportive of 
educational standards and teachers’ needs, 
TMS engaged a curriculum development 
expert with high school teaching experience 
to write the curriculum and develop the 
supporting activities under the committee’s 

convened a volunteer Educator Advisory 

around the United States who provided input 
on the curriculum and supporting materials 

Each aspect of Materials Explorers™ was 
designed around the insights gleaned from 

plan was developed to illustrate science 
and engineering concepts by connecting 

them with the world students already know 
through popular culture references, current 
events or technologies that students use every 

was designed to leverage the powerful role 
of mentorship by engaging TMS volunteers 

volunteers have the opportunity to assist 
with delivering curriculum content through 
classroom visits, career days, and events 

The input received from teachers also 
guided the plan for the delivery of the 
Materials Explorers
are all available online through an easy-to-
navigate website, with suggested experiments 
and activities able to be replicated using 

Materials 
Explorers™ resources are also offered free of 
charge to ensure that all teachers, regardless 
of their available funding, can implement the 
program to enrich the classroom experience 

care has been taken to align Materials 
Explorers™ with prevailing teaching 
standards so that educators can easily integrate 
it into their teaching plan, rather than as an 

Collaborating with educators on the 
development of Materials Explorers™ 
ensured, as one teacher put it, that the 
program “could be easily implemented in 
a classroom and would connect with ‘real 
world’ topics that the typical student would 
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A CURRICULUM THAT WORKS
A focus of the the pilot phase of 

Materials Explorers™ was to measure the 
effectiveness of the teaching approaches 

turned out, were overwhelmingly positive, 
as seen in a comparison of students who 
engaged with the program’s “Materials 

and a control group who experienced a 

in the Materials Explorers™ curriculum 
created an original superhero inspired 
by an element of the periodic table and 
received a classroom visit from a volunteer 

students reported an interest in researching 

While the students obviously had fun 
working on their superheroes, the most 
critical factor in the pilot results was 
traced to the classroom visit by the TMS 

members to engage with students? As 

“Often, students picture a scientist in a lab 
coat mixing chemicals or a civil engineer 

showcase to students the kinds of careers 
available in the world of materials science 
and engineering and to help students 
picture themselves in one of these diverse 

Data gathered during the 
pilot phase of Materials 
Explorers™ confirmed 
that the curriculum had 
a significant impact on 
student perceptions 
of STEM as a potential 
career path. The graph 
below compares 
feedback from students 
who participated in the 
“Materials Science of 
Superheroes” module 
of Materials Explorers™ 
to a control group of 
students who participated 
in a traditional chemistry 
teaching activity.

LOOKING AHEAD 
Materials Explorers

revealed during a series of events held 
concurrently with the TMS 2018 Annual 

(See “Unveiling Materials Explorers™ 

With the program’s launch successfully 
completed, the Materials Explorers™ 
Committee has turned its attention to 
expanding upon the long-range strategic 
plan to ensure that the program continues 
to grow as an impactful resource for 

priorities include recruiting TMS members 
to serve as  Materials Explorers™  
volunteers and to spread the word to 
educators that Materials Explorers™  is 
freely available to help them make science 
concepts come alive through connections 

For more information on how you can 
be part of Materials Explorers™, visit 
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Materials Explorers™ was officially launched in March 
concurrently with the 2018 TMS Annual Meeting and 
Exhibition (TMS2018) in Phoenix, Arizona. A public event 
was held at the Arizona Science Center on Saturday, 
March 10, with morning sessions focused on teacher 
training and the afternoon devoted to introducing young 
science center visitors to Materials Explorers™. Sunday, 
March 11 marked the start of a series of events at 
TMS2018 that included special sessions highlighting 
Materials Explorers™ volunteer activities to meeting 
attendees, as well as presentations to TMS leadership on 
the program’s progress and potential.  

Unveiling Materials Explorers™ 

Materials Explorers™ Committee member Yoosuf Picard 
(standing, right), Carnegie Mellon University, helped guide 
young learners during the  Materials Explorers™ public 
kickoff event at the Arizona Science Center in Phoenix.

The public launch of Materials Explorers™ at the Arizona Science Center encouraged students to 
explore the world of materials by concocting their own out of simple household products.

Additive Manufacturing
Students explore the 
principles behind additive 
manufacturing by building 
shapes from sugar, layer by 
layer. They then learn how 
additive technologies are 
changing the way high-tech 
components are designed 
and produced. 

Biomedical Materials
An exercise in creating a 
polymer invites students 
to explore the properties 
of viscoelastic materials 
before learning about some 
of the innovative biomedical 
materials being used today.  

Bladesmithing
Students must compare 
and contrast alloys and 
pure metals to select the 
best material for making 
a dragon-slaying weapon. 
Students also learn how 
teams from the TMS 
Bladesmithing Competition 
produced their blades. 

Light Energy behind 
Lightsabers
In a sci-fi twist on a classic 
chemistry experiment, 
students learn to identify 
elements by the color of 
their flames and explore the 
feasibility of developing a 
real lightsaber. 

Thanks to the support of the ARCONIC Foundation, Materials Explorers™ will be debuting a new module at 
TMS2019, March 10–14, 2019, in San Antonio, Texas. Tentatively titled “The Materials That Move Us,” students 
will engage in a series of activities that illustrate the role that materials play in all forms of transportation.

Materials Explorers™ modules cover a wide range of topics to inspire 
a student’s interest in the world of minerals, metals, and materials.

WHAT’S INSIDE 
MATERIALS EXPLORERS™

And, Coming 
in Early 2019. . .
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Teachers from the Phoenix area were invited to 
learn about the Materials Explorers™ curriculum 
as part of a special in-service training day 
held at the Arizona Science Center. They were 
also able to provide suggestions for the future 
direction of the program.  

Local teachers display their platinum-inspired superhero 
developed as part of their training on the Materials Explorers™  
“Materials Science of Superheroes” module. Teachers were asked 
to select an element of the periodic table and create superheroes 
whose strengths and weakness were derived from the physical 
and chemical properties of their namesake elements.  

Rebecca Connelly, Materials Explorers™ curriculum 
developer, was on site at TMS2018 to showcase the 
curriculum to attendees and to answer their questions about 
volunteering with the program in their local communities.  

As chair of the Materials Explorers™ Committee, André 
Phillion of McMaster University presented an overview 
of the program to a variety of leadership groups at 
TMS2018, including an event for delegates representing 
a number of international materials societies. 

Materials Science of 
Superheroes
In this module, students 
explore how scientists and 
engineers use technology 
as their “superpowers” and 
design their own superhero 
inspired by the periodic 
table. 

Science of Sound
By building their own 
instrument using household 
materials, students learn 
the principles behind sound 
and explore how the choice 
of material can affect the 
notes produced by an 
instrument. 

Smartphones
Students learn about the 
materials used to create 
smartphones and research 
the challenges posed by 
their reliance on such a vast 
range of critical materials.

Structural Materials
Testing the strength of a 
wire allows students to 
explore the concepts of 
stress and strain. Then, 
they discover how steel 
armatures are used to 
support ancient dinosaur 
fossils.

Go to www.materials-explorers.org to learn more.
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