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Our Partners

About M-STEM

OUR PARTNERS

ABOUT M-STEM
M-STEM is a national educators workshop bringing together educators and industry representatives for two inspiring days of networking and
strategies from the best in the materials community.
At M-STEM you’ll discover valuable new resources to help you harness Earth • Energy • Environment and Materials in your classroom. Educator
presenters share strategies they are using in the classroom to improve learning outcomes. Keynotes by prominent education and industry
representatives challenge all of us to re-imagine how we can support breakthroughs in learning together.
This year you’ll find projects, programs and initiatives that:
•
•
•
•
•

Provide unique hands-on learning experiences
Accelerate learning with new models, tools and techniques
Address the individual’s critical needs in the classroom
Form strategies to engage future technicians
Inspire educators with professional development opportunities

M-STEM is all about supporting your success as an educator and helping you strengthen your support network through our speakers, presenters
and exhibitors.
We invite you to join us in all these activities and discussions and hope you enjoy M-STEM 2019 and the Colorado School of Mines, Golden, CO.
Visit materialsinstem.org

About the cover image
Our images this year were inspired by the rich geology and mineral history at Mines. The crystalline shape for the mountains and throughout the
program are meant to bring that to mind and to inspire you to think about materials, the building blocks that make materials, where they come from
and their place in our future.
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Message from the President of Edmonds Community College

A message from the President of

EDMONDS COMMUNITY COLLEGE
The U.S. Bureau of Labor Statistics estimates growth in STEM jobs
will surpass nine million from 2012 to 2022. With a high concentration
of potential employers, the Puget Sound area offers STEM graduates
opportunities with companies such as aerospace giant Boeing, Microsoft,
Amazon, Expedia, Zillow, and many others.
As educators in the Puget Sound area, we see the direct link between
employers who are global leaders in technology and innovation and the
necessity of educating and training a workforce skilled in STEM disciplines.
Through partnerships with government, industry, nonprofits, and philanthropy,
we can work together to provide employers with tomorrow’s leaders in
technology. We are making continuous investments in training our students
for workforce demands with dedicated STEM education hubs, including our
future 70,000-square-foot STEM and Nursing Building, opening in 2020, and
The Facility, an on-campus makerspace.
Edmonds Community College is focused on STEM education with flagship
programs such as the Mathematics, Engineering, Science Achievement
(MESA) program, Relationships in Science Education (RISE), the National
Resource Center for Materials Science Education (MatEdU) and Technician
Education in Additive Manufacturing & Materials (TEAMM). Engineering and
chemistry faculty have created a capstone project for their students called
“STEM Mash.” Edmonds CC students explain STEM concepts to K-8 students and their parents in interactive, engaging
STEM activities. These programs utilize innovative practices to recruit, retain, and grow a diverse population of STEM
students. Active community outreach and on-campus activities expose K-12 students and parents to STEM programs and
career opportunities.
M-STEM’s theme, Earth, Energy, Environment and Materials, reminds us of the amazing opportunity for materials science
to be at the forefront of environmental and industrial materials development. I look forward to an engaging workshop that
inspires new opportunities and ideas for expanding STEM education.
Sincerely,

Dr. Amit B. Singh
President, Edmonds Community College
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Message from the President of Colorado School of Mines

A message from the President of

COLORADO SCHOOL OF MINES
I am pleased to welcome the workshop organizers and all of the attendees
to Colorado School of Mines and the 2019 M-STEM Workshop: A Golden
Opportunity is Coming: Earth-Energy-Environment-Materials. MINES is
honored to have been selected to host this annual workshop and grateful
to have you here. After all, each of us has a shared passion for STEM,
Materials and most of all, student achievement.
The program that awaits you during this year’s workshop provides the
kind of training, insights and ideas that all of us require—and desire. I see
exciting sessions on bringing water contamination and filtration, copper
mining and environmental recovery to the classroom in fun and engaging
ways. On the docket are lessons on hydroprinting and assessing (and
explaining) beam stress-strain curves, as well as helping our students
build the non-technical skills that are in great demand in the marketplace.
You’ll even hear from my colleagues about a star turn in Adam Savage’s
new Savage Builds show and our lab dedicated to the art and science of
glass blowing.
This lineup is a nice reminder of the challenges that confront us as STEM educators, as well as the opportunities
those challenges present—for each of us and our students. We do have a Golden opportunity in front of us, and good
company for the climb ahead. With friends and colleagues like you, the future truly is bright. Welcome to Mines. And to
Golden. I am proud to have you here and to join you in your work.

Paul C. Johnson, PhD
President and Professor
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Schedule At-A-Glance

Schedule

AT-A-GLANCE
Day 1 – Monday, November 4, 2019
8:00 – 5:00 pm
8:15 – 8:30 am
8:30 – 9:00 am
9:00 – 10:15 am
10:15 – 10:30 am
10:30 – 11:45 am
11:45 – 12:45 pm
12:45 – 1:45 pm
1:45 – 3:00 pm
3:00 – 3:15 pm
3:15 – 4:45 pm
4:45 – 5:00 pm
5:00 – 7:00 pm

Registration Open
Continental Breakfast
Welcome – Announcements
CONCURRENT SESSIONS (75 minutes)
Break/Visit Exhibits
CONCURRENT SESSION (75 minutes)
Luncheon/Keynote Address/Networking
Student Poster Session/Networking/Desserts/Beverages
CONCURRENT SESSIONS (75 minutes)
Break/Visit Exhibits and Posters
CONCURRENT SESSIONS (90 minutes)
Day One Evaluations (remain in 3:15 session location)
Reception and Prize Drawing

Our primary location on Monday is the Green Center

Day 2 – Tuesday, November 5, 2019
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8:30 – 8:45 am

Continental Breakfast, Welcome and Introduction to the Day Ahead
Divide into groups: Critical Materials | Science of Stuff | Nanoscience
in the Classroom | Pewter Gravity Casting in the Mines Foundry

8:45 – 12:00 pm
12:00 – 12:45 pm
12:45 – 4:00 pm
4:00 – 4:15 pm

INTENSIVES
Luncheon and Networking
INTENSIVES
Day Two Evaluations and Wrap-up

Agenda

AGENDA

MONDAY
November 4, 2019
8:00 am – 5:00 pm

Registration Open
Green Center

8:15 am – 8:30 am

Continental Breakfast
Friedhoff Hall ST132
Welcome – Announcements

8:30 am – 9:00 am

Mel Cossette, EdCC, Principal Investigator, MatEdU
Paul Johnson, President of Colorado School of Mines
Stefanie Tompkins, Vice President of Research and Technology Transfer of Colorado School of Mines
Friedhoff Hall ST132

9:00 am – 10:15 am
Session 1 (75 min)

Corrosion of Metals...more fun
than rocket science!
Ann Avary and Craig Johnson
Friedhoff Hall 2

10:15 am – 10:30 am

10:30 am – 11:45 am
Session 2 (75 min)

Integration of Workplace
Competencies
Jean Frank
Metals Hall, Room 180

Helping Girls Choose STEM
Careers
Marilyn Barger
Friedhoff Hall 3

Break - exhibit and vendors in foyer
A Journey Through Critical
Materials
Danielle Ladd and
Mandi Hutchinson
Friedhoff Hall 3

Making Superheroes Come to Life
Craig Brice
Metals Hall, Room 180

Copper Mining and
Environmental Recovery
Briana Richardson and
Scott Spohler
Friedhoff Hall 2

11:45 am – 12:45 pm

Luncheon
Keynote Address
“Meet Climate Change Challenges with Clean Energy Innovations”
Iver Anderson, AMES Laboratory
Friedhoff Hall ST132

12:45 pm – 1:45 pm

Student Poster Session and Networking, Desserts/Beverages
Coors TEK Building – Foyer

1:45 pm – 3:00 pm
Session 3 (75 min)

Designing Foods with Sugar
Craig Johnson
Metals Hall, Room 180

Session 4 (90 min)

Nano’s Role in Water Treatment
& Filtration
Kyle Forgette
Friedhoff Hall 3

Break - exhibit and vendors in foyer

3:00 pm – 3:15 pm
3:15 pm – 4:45 pm

Materials Classroom Labs
CSMMAC (4 activities)
Friedhoff Hall 2

Bridges and Stress-strain Curves
Briana Richardson and
Scott Spohler
Metals Hall, Room 180

Glassblowing
Nicholas Rollman
Hill Hall, Room 124

Hydroprinting
Kim Grady and Billie Copley
Friedhoff Hall 3

Our primary location on Monday is the Green Center
Note: Guitar Building Summit will be taking place all day from 9am-3:45pm in Petroleum Hall 160
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AGENDA (CONTINUED)
4:45 pm – 5:00 pm

Day One Evaluations (remain in 3:15 session)

5:00 pm – 7:00 pm

Reception and Prize Drawing
Mines Museum

TUESDAY

November 5, 2019
8:30 am – 8:45 am

Continental Breakfast, Welcome and Introduction to the Day Ahead
Friedhoff Hall ST132
Group Assignments: Critical Materials | The Science of Stuff | Nanoscience in the Classroom | Pewter
Gravity Casting in the Mines Foundry

8:45 am – 12:00 pm

Intensives
Green Center
Luncheon
Keynote Address

12:00 pm – 12:45 pm

“Iron Man, Materials in the Making”
Craig Brice, Director, Advanced Manufacturing Program
Friedhoff Hall ST132

12:45 pm – 4:00 pm

Intensives
Green Center

4:00 pm – 4:15 pm

Day Two Evaluations and Wrap-up
Friedhoff Hall ST132

Note: Nanoscience in the Classroom will be taking place all day from 8:45am – 4:00pm
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Day Two - Intensives

INTENSIVES
Tuesday, November 5
Intensives are a unique way to accomplish a new skill through a more comprehensive training format. Intensives
promise a lot of interactivity and hands-on activities. These labs are designed to be replicable in classrooms.

INTENSIVES
Critical Materials
Cellphones, wind turbines, electric motors, hard drives, light bulbs, and solar panels. What do all of these things have in common? They all
contain components that are made of critical materials; a set of materials that have been identified as having significant supply risks with no easy
substitutes.
Take a journey with us as we explore raw materials and the process of finding and turning ores into usable forms. We will then look at the
application and engineering of critical materials in everyday products and make sense of the numbers designating their critical state and the
current recycling efforts.
This will be an active intensive in which you will participate in group level games, lab activities, and data analysis.  
Danielle Ladd, Mark Leatherman, Steve Smith

The Science of Stuff
This intensive focuses on gaps in traditional chemistry education – the solid state of matter, solid state phase changes, and metals, just to start.  
Solid matter – metals, ceramics, polymers, and composites – and each groups’ properties will be discussed. How those properties are dictated
by atomic structure is where chemistry and materials science intersect. Engineering and physics come into play in the way that those properties
are used in building and design.  
Teaching about solids gives countless opportunities to employ NGSS cross-cutting concepts and/or to engage students with iterative problemsolving. Labs for each category of material will be done and participants will leave having ideas of how to fit these ideas into their curriculum.
Briana Richardson and Scott Spohler

Nanoscience in the Classroom
Nano-Link, the Regional Center for Nano Education with the National Science Foundation, provides educators like you with nanoscience content
that can be easily integrated into traditional classes. Nano-Link believes that educators, armed with fun activities and good background
knowledge, can ignite interest and excitement in students – not only for nanoscience but for STEM and science careers as well.
Nano-Link has developed a series of Nano-Infusion Program modules. Infusing these concepts into existing curriculum through easy to deliver
experiments has proven to be very effective in teaching nanotechnologies. Topic areas include CrossLink Polymers, Superhydrophobicity, Surface
Area to Volume and Thin Films.
This workshop will teach you about nanotechnology and it’s fundamental concepts. You will leave the workshop with new knowledge, ideas, and
the confidence to bring this emerging technology content to your students.
Kyle Forgette and Kim Grady

Pewter Gravity Casting in the Mines Foundry
Casting is a common manufacturing process where molten metal is poured or injected into a mold to form a shape when the metal freezes. The
activity will start with a tour of the Mines foundry and a short lecture on casting techniques. Students will then have the opportunity to pour a
low-temperature molten metal into a silicone mold to produce a souvenir of their time at Mines.
Jeffrey King
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MatEdU is committed to
advancing materials
technology education nationally
As the National Resource Center for
Materials Technology Education,
we provide:

- professional development opportunities that
bring educators, industry, and community
together
- resources that support research, curriculum
development, classroom instruction and careerpathways
materialseducation.org | MatEdU@edcc.edu | 425.640.1145
This work is part of a larger project funded by the
Advanced Technological Education Program of the
National Science Foundation
DUE #1400619

The STEM Guitar Project
The National Science Foundation STEM Guitar Project provides innovative professional development to faculty instructing from middle school to college; we focus our
efforts at the high school and community college levels.
Faculty will take part in an intense five day guitar design/
build project. Each faculty member will build his/her own
custom electric guitar and will engage in student centered learning activities that relate the guitar design to
specific math, science and engineering topics that are
linked to national / state standards.

Photos courtesy of James Schuelke

Summer 2020 Upcoming training Institutes
Acoustic Guitar Institutes
CNC/ Electric Institutes
San Diego CA
Pacific Time Zone TBD
Dayton, OH
Kankakee, IL
Eastern Time Zone TBD
Attendance applications begin Mid-December
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Session Descriptions

SESSION DESCRIPTIONS

Monday, November 4, 2019
8:00 am – 5:00 pm

Registration and Exhibits Open – Green Center

8:15 am – 8:30 am

Continental Breakfast – Friedhoff Hall ST132

8:30 am – 9:00 am

Welcome and Announcements – Friedhoff Hall ST132

9:00 am – 10:15 am

Corrosion of Metals…more fun than rocket science! – Friedhoff Hall 2
Metals corrode in all industries, including: energy, maritime, aerospace, construction, automotive, infrastructure and utilities.
The cost of corrosion to industry is $300 billion dollars annually in the United States alone. Industry and government
both need qualified technicians and engineers at all levels with the technical skills to work in this challenging field. Come
and learn about the science of corrosion, it’s fun! Learn how metals corrosion occurs, and how it can be identified and
controlled. Attendees will also receive information about the Corrosion Technical Skills Mapping project, l (led by MatEdU
and currently underway) participate in an interactive lab exercise; and receive a curriculum module with relevant vocabulary
to take back to the classroom. Ann Avary, Director, Center of Excellence for Marine Manufacturing & Technology, Skagit
Valley College, Anacortes, WA; and Craig Johnson, Professor, Central Washington University, Ellensburg, WA

9:00 am – 10:15 am

Integration of Workplace Competencies – Metals Hall, Room 180
Problem solving, communications, time management and critical thinking are as important to employers as technical skills.
These are “character traits and interpersonal skills that characterize a person’s relationships with other people,” and are
highly valued in the workplace. This session will share some solid tips and trends along with ideas to incorporate these into
other classroom activities. Jean Frank, Associate Professor, Thomas Nelson Community College, Hampton, VA

9:00 am – 10:15 am

Helping Girls Choose STEM Careers – Friedhoff Hall 3
Women continue to have very low representation in the manufacturing workforce, yet manufacturing careers offer great
opportunities for women. Manufacturing continues to offer wages higher than most other sectors of the economy
with strong benefits packages. Over the years, FLATE has worked with educators across Florida and across the
nation identifying successful strategies that work. There are many resources, options and opportunities to address this
issue. Ultimately, consistent Implementation of any strategy is key. In this session, FLATE will share successful strategies
for recruiting and retaining girls into these non-traditional career pathways for women. Marilyn Barger, Executive Director,
FLATE, Tampa, FL

10:30 am – 11:45 am A Journey Through Critical Materials – Friedhoff Hall 3
Take a trip with us through the world of critical materials. Participants will work through a toolkit that is packed with demos,
samples and visual aids that introduce the topic of critical materials and their use in our everyday technologies. Participants
will have an opportunity to win take home-demos to be used immediately in their classrooms. Danielle Ladd, Faculty, Early
College of Arvada, Arvada, CO; Mandi Hutchinson, Outreach Consultant, Colorado School of Mines, Golden, CO
10:30 am – 11:45 am Making Superheroes Come to Life – Metals Hall, Room 180
Students at the Colorado School of Mines have built the closest thing to a real-life ‘Iron Man’ suit. In cooperation with
Marvel and Adam Savage, the professor and students 3D printed an Iron Man suit that rivals any – it’s all about the
materials! Craig Brice, Faculty, Colorado School of Mines, Golden, CO
10:30 am – 11:45 am Copper Mining and Environmental Recovery – Friedhoff Hall 2
A simple lab set up provides multiple opportunities for talking about copper mining and the environment. Participants will
set up their own copper vein, as well as observe some that have been pre-made. This will be contrasted with the amount
of energy needed to extract copper from malachite. As well as geology and environmental science, the chemistry of the
reactions will be discussed.  Recovering the pure copper will provide chances to talk about environmental impacts and
concerns. The Berkeley Pit (Butte, Montana) will be one reference point. The timeline and impact of mining in Colorado
will also be discussed. Briana Richardson, Faculty, Washington High School, Washington Court House, OH; and Scott
Spohler, Faculty, Global Impact STEM Academy, Springfield, OH
11:45 am – 12:45 pm Luncheon Keynote Address – Friedhoff Hall ST132
Meet Climate Change Challenges with Clean Energy Innovations
Iver Anderson, Program Director and Adjunct Professor,
Division of Materials Science & Engineering, Ames Laboratory, Ames, IA
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12:45 pm – 1:45 pm

Student Poster Session – Coors Tek Center, Foyer

1:45 pm – 3:00 pm

Designing Foods with Sugar – Metals Hall, Room 180
This activity is an introduction to processing a material to display certain properties depending on treatment. Sugar is a
basic food item and wonderfully suited to exemplify this task. It is possible to ‘process’ sugar to meet the requirements
of that chef’s imagination. Sugar can be processed to exhibit a wide variety of properties from syrups to hard candy. In
this session participants use sugar to make a variety of liquids (syrups), and then hard solids (candy) by suitable material
processing (e.g. cooking!). Craig Johnson, Professor, Central Washington University, Ellensburg, WA

1:45 pm – 3:00 pm

Materials Classroom Labs – Friedhoff Hall 2
The CSMMAC students will demonstrate several of the labs that easily incorporate materials science into learning activities.
These material systems and concepts are used in applications that the teachers/students may already use. Prince Rupert’s
Drops, Melting Aluminum Wire and Heat Transfer: Metal vs. Ceramic are the planned activities, each showcasing the way
materials may change when different properties are introduced. Student Chapter, CSMMAC, Colorado School of Mines,
Golden, CO

1:45 pm – 3:00 pm

Nano’s Role in Water Treatment & Filtration – Friedhoff Hall 3
In this two-part session participants will be introduced to a card game that makes it possible to select a water treatment
problem, determine which contaminants are present in their water, and use described nanotechnologies and their
knowledge of intramolecular forces to identify the most effective water treatment system. The second part of this session
will involve the illustration of relationships and interactions between clean water, micro- and nano-contaminants found in
local water sources, and mechanical water treatment mechanisms. Participants will evaluate competing design solutions
to produce drinkable water based on empirical evidence and/or logical arguments regarding constraints, including cost and
safety, while considering social and environmental impacts. You will leave the session with resources and materials that
will help your students discover the role of nanotechnology in water treatment. Kyle Forgette, Faculty, Dakota Technical
College, Rosemount, MN

3:15 pm – 4:45 pm

Bridges & Stress-Strain Curves – Metals Hall, Room 180
A hands-on beam lab produces graphs critical to understanding beam properties for engineering. With focus on making,
interpreting, and teaching the graphs in a classroom. Participants will take part in a simple beam lab using weights to
determine the deflection of the beam material. Groups will have different beams and varying results will help support
understanding of the graphs created.   
The results will then be graphed as a stress-strain curve and shared between participants. Stress is the amount loaded
onto the beam. Strain is the amount of deformation that occurs. The resulting curve and slope (Young’s Modulus) give
information about the stiffness and elasticity of the material. Different beam results will clearly demonstrate the meaning
of Young’s Modulus and interpretation of stress-strain curves. Challenges of stress-strain curve understanding will be
discussed and clarified. Real world uses and applications of stress-strain curves in engineering will be shared and help
to illustrate the importance of this type of graph. Briana Richardson, Faculty, Washington High School, Washington Court
House, OH; and Scott Spohler, Faculty, Global Impact STEM Academy, Springfield, OH

3:15 pm – 4:45 pm

Glassblowing – Hill Hall, Room 124
Glass is one of the most-used materials in the world, from container glass such as beer bottles and window glass to
the fiber optics that carry the backbone of the internet and the tiny components that make up wireless communication
devices. Glass itself is another class of materials, like metals and ceramics and polymers, that’s ubiquitous. Participants
will be brought to the hot glass shop where trained glassblowers will demonstrate the methods of creating a simple glass
piece. Throughout the demonstration, scientific principles will be discussed to give context to the operations done by the
glassblowers. There will also be a discussion about how to perform similar experiments without specialized equipment by
melting sugar (such as jolly ranchers). Nick Rollman, Graduate Student, Colorado School of Mines, Golden, CO

3:15 pm – 4:45 pm

Hydroprinting – Friedhoff Hall 3
Also known as immersion printing, hydroprinting is a method of applying printed designs to three-dimensional objects. The
hydroprinting process can be used on metal, plastic, glass, hard woods, and various other substrate materials. Participants
apply the process to a 3D object, then observe and discuss the forces in play with water and adhesives. Kim Grady,
Principal and Founder, BehaveHeuristics, Apache Junction, AZ; and Billie Copley, Nano-Link Program Manager, Dakota
County Technical College, Rosemount, MN

4:45 pm – 5:00 pm

Day One Evaluations – (remain in 3:15 session location)

5:00 pm – 7:00 pm

Reception and Prize Drawing – Mines Museum
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Our Exhibitors

OUR EXHIBITORS
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Colorado School of Mines is proud to be
the home to centers at the apex of
frontiers in Science, Technology,
Engineering, and Math
ADVANCED STEEL PROCESSING AND PRODUCTS RESEARCH CENTER
ADVANCED WATER TECHNOLOGY CENTER ALLIANCE FOR THE DEVELOPMENT OF ADDITIVE PROCESSING TECHNOLOGIES BIOMATERIALS
CENTER FOR ADVANCED NON-FERROUS STRUCTURAL ALLOYS
CENTER FOR ENVIRONMENTAL RISK ASSESSMENT CENTER FOR RESOURCE RECOVERY AND RECYCLING CENTER FOR WELDING, JOINING AND COATINGS RESEARCH COLORADO FUEL CELL CENTER COLORADO CENTER FOR ADVANCED CERAMICS COLORADO INSTITUTE
FOR ENERGY, MATERIALS AND COMPUTATIONAL SCIENCE ENERGETIC
(EXPLOSIVES) MATERIALS INTERNATIONAL CENTER FOR MULTISCALE
CHARACTERIZATION KROLL INSTITUTE FOR EXTRACTIVE METALLURGY MANUFACTURING AND MATERIALS JOINING INNOVATION CENTER
NEXUS NSF ENGINEERING RESEARCH CENTER FOR RE-INVENTING
OUR NATION'S URBAN WATER INFRASTRUCTURE NUCLEAR SCIENCE
AND ENGINEERING CENTER RENEWABLE ENERGY MATERIALS RESEARCH SCIENCE AND ENGINEERING CENTER
13
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Speaker Bios

SPEAKER BIOS
Anderson, Iver

Avary, Ann

Barger, Marilyn

Program Director and Adjunct Professor,
Division of Materials Science & Engineering, Ames Laboratory, Ames, IA
Dr. Anderson started at Ames Laboratory as a Senior Metallurgist, Division of Materials
Sciences and Engineering in 1994. He is currently the Program Director for the
Metallurgy and Ceramics Program. One of his noted research projects was Novel
Materials Preparation & Processing Methodologies. He holds a Ph.D. in Metallurgical
Engineering, University of Wisconsin-Madison.

Director, Center of Excellence for Marine Manufacturing & Technology, Skagit Valley
College, Anacortes, WA
Ms. Avary works directly with the marine industries of Washington state and national
partners to embed standards-based technologies, processes and best practices in
the classroom and lab. Since 2006 she has led six research projects focused on the
marine industries workforce and has sponsored the development of skill standards
for composite technicians. She has taken a leadership role in the introduction of
innovative curriculum for technician education and applied research for two-year
students. She also serves as Chair of the Marine League of Schools, a national
consortium of marine technology education providers. Ann holds a B.A. in Economics,
and is currently working on a “project” boat, named Bucket.
Executive Director and Principal Investigator, FLATE, Tampa, FL
Florida Advanced Technological Education (FLATE) is a National Science Foundation
Regional Center of Excellence located at Hillsborough Community College in Tampa
Florida. Dr. Barger has over twenty years developing, writing and deploying STEM
curriculum for all levels in our education system. She is a licensed Professional
Engineer in Florida, holds a licensed patent and has authored a number of peerreviewed journal articles. Marilyn has undergraduate degrees in Chemistry and Civil
Engineering and a Ph.D. in Environmental Engineering.

Brice, Craig

Professor of Practice in Mechanical Engineering at Colorado School of Mines, Golden, CO
Prof. Brice is currently the director of the newly established Advanced Manufacturing
Program that will focus on undergraduate and graduate education in additive
manufacturing. He is also involved in additive manufacturing research with the Alliance
for the Development of Additive Processing Technologies (ADAPT) Lab at Mines and
serves as the industry relations director for the ADAPT consortium. Prof. Brice has a
B.S. in Metallurgical Engineering from Missouri University of Science & Technology, an
M.S. in Materials Science and Engineering from Ohio State University, and a Ph.D. in
Mechanical Engineering from the University of Canterbury.

Copley, Billie

Project Manager, Nano-Link, Dakota County Technical College, Rosemount, MN
Ms. Copley has worked for the Center for Nanotechnology Education (Nano-link)
as a project manager since 2011 with her primary responsibilities to manage the
distribution of nanoscience experiment materials to educators for use in their
classrooms. She is also the nanoscience lab manager at Dakota County Technical
College responsible for maintaining the lab and equipment along with training new
students and faculty on the operation and use of the nanoscience equipment. Billie
graduated from Dakota County Technical College in 2012 with an A.A.S. Degree as a
Nanoscience Technician and recently earned her B.A. in Project Management.
15

CSMMAC

Colorado School of Mines Materials Advantage Chapter
The organization’s mission is to promote among its members a self-sought increasing
knowledge of metallurgy, ceramics, materials science, all branches of engineering, and
to instill a professional pride in their chosen life work. CSMMAC is a materials science
professional society who provides networking opportunities for students via weekly
meetings and conference opportunities. Additionally, they do outreach with younger
students to interest them in STEM and materials science. Materials Advantage™
provides their membership with access to the materials science and engineering
professional’s most preeminent societies: ACerS – The American Ceramic Society, AIST
– Association for Iron & Steel Technology, ASM International, The Materials Information
Society, and TMS – The Minerals, Metals and Materials Society. The Mines Chapter
regularly reaches out to local schools to present materials content.

Forgette, Kyle

Faculty, Biology & Nanoscience, Dakota County Technical College, Rosemount, MN
Mr. Forgette has taught biology for eight years at Dakota County Technical College
(DCTC) in Rosemount, MN, and nanobiotechnology, among other nanoscience courses,
for four years in DCTC’s nanoscience program. He became involved with materials
while teaching and managing nanoscience labs and developing educational modules
for Nano-Link, a national nanotechnology education center based out of DCTC.
Kyle holds a B.S. in Biology with an environmental science emphasis, Winona State
University, and an M.S. in Biological Sciences, Michigan Technological University.

Frank, Jean

Grady, Kim

Assistant Professor of Industrial Technology, Thomas Nelson Community College,
Hampton, VA
Ms. Frank has 25 years of experience in aviation and nuclear power generation
industries. As faculty at Thomas Nelson Community College, she teaches composites
and is developing a series of modules for the National Science Foundation’s Innovative
Model to Augment Technician Education with Competencies (IMATEC) project.
She holds a Master in Science in Applied Science and Technology, Federal Aviation
Administration Airframe and Powerplant credential, Certified SpaceTEC Examiner and
holds multiple Siemens certifications.
Principal of BehaveHeuristics, Apache Junction, AZ
BehaveHeuristics is a consulting firm located in Arizona. Ms. Grady’s background
is in teaching curriculum development, learning theory and learning technologies.
Her combination of experience with fortune 500 technology companies and higher
education learning organizations has provided her with unique insights into the future
of education and established her as an expert on the convergence of learning and
technology. She has written and managed federal and regional grants for the National
Science Foundation’s Advanced Technological Education Program centers and projects.
She shares her insight and experience through speaking, writing and mentoring clients
in the area of learning system design. Kim holds a B.S. in Education and M.Ed. in
Instructional Technology & Computers from Arizona State University.

Hutchinson, Mandi
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Consultant, Colorado School of Mines, Golden, CO
Mandi Hutchinson is an education and outreach consultant, a double entrepreneur,
and a metalsmith. She is a geologist, with an M.S. from Mines, where she researched
rare earth element deposits; and a B.S. from Georgia State University, where she
focused in mineralogy and assisted Professor Dr. Pamela Burnley with mineral physics
experiments. She has worked with the Critical Materials Institute (CMI) and the
Colorado School of Mines (Mines) for the past five years building a critical materials
museum exhibit at the Mines Museum, developing teaching toolkits for CMI, and
assisting in school group events at Mines.

Johnson, Craig

Faculty, Central Washington University; Foundry FEF Key Professor, Ellensburg, WA
Dr. Johnson uses his P.E. in Materials Engineering to consult in failure analysis, weld
inspections and material characterization along with his students in the Mechanical
Engineering Technology Program. His work with the CWU green sand foundry,
composites facilities and characterization labs allows research in solidification, joining/
interfaces and systems performance. His prior secondary education experience
supports continued education research as noted in ASEE and MatEdU.

King, Jeffrey

Associate Professor, Department of Metallurgical and Materials Engineering; Director,
Nuclear Science and Engineering Center; Manager, Hot Shop and Foundry, Colorado
School of Mines, Golden, CO
Dr. King started as a research assistant in the Institute for Space and Nuclear Power
Studies at the University of New Mexico. He was an assistant professor at the Missouri
University of Science and Technology from 2006 until 2009, when he moved to the
Colorado School of Mines to help establish the Nuclear Science and Engineering
Program. Dr. King is currently the Director of the Mines Nuclear Science and
Engineering Center and the manager of the Mines Hot Shop, which includes hands-on
foundry, forging, and glass activities for students, faculty, and staff at Mines. Dr. King
completed his Ph.D. in Nuclear Engineering from the University of New Mexico in 2006.

Ladd, Daniel

Faculty, Early College of Arvada, Arvada, CO
Dr. Ladd began her career as a research scientist in the R&D division of a small start-up
company but her love for teaching, chemistry, and materials science led her to become
a secondary science teacher for the past five years. Dr. Ladd is passionately focused on
bringing her research and industry experience into the classroom, making chemistry
and physics accessible to all learners by teaching core content through application and
exploratory learning. She was an NSF-REU Teacher Fellow researcher at the Colorado
School of Mines and has worked for the past three years with the Critical Materials
Institute developing an educational toolkit, exhibit, and workshop. Danielle holds
a Ph.D. in Chemistry from Arizona State University, and an M.A. in Culturally and
Linguistically Diverse Education from University of Colorado Denver.

Leatherman, Mark

Faculty, Arapahoe Community College and Red Rocks Community College, Denver, CO
Mr. Leatherman began his career serving as an exploration geologist for Duluth Metals
in Minnesota and for Newmont Gold in Colorado. After starting a side job as a geology
instructor, his passion to spread his love of science grew immensely and he moved to
teaching full-time four years ago. His teaching philosophy includes application-based
models that make geology and chemistry approachable to everybody regardless of
background. He was a teacher researcher with the Critical Materials Institute, at
the Colorado School of Mines in 2018 assisting graduate students in Metallurgical
Engineering with rare earth element extraction from recycled consumer electronics.
Mark holds a B.S. in geology from Central Michigan University and an M.S. in geology
(specialization in geochemistry) from the University of Missouri-Columbia.

Richardson, Briana

Faculty, Washington High School, Washington Court House, OH
Ms. Richardson has taught science for eight years. Briana is teaching a yearlong materials
science class at her current high school and for several years has worked with ASM
International to introduce teachers to materials science through ASM’s free professional
development summer camps. In addition, she has presented at the National Science
Teachers Association (NSTA) regional and national conferences as well as state science
conferences. Before teaching, she was a pastor and has a Master of Theology from Trinity
Lutheran Seminary, Columbus, OH. Briana has undergraduate degrees in Biology and
Chemistry from Thiel College, Greenville, PA, education classes from Muskingum University,
Muskingum, OH and has learned materials science through ASM and Ohio State University.
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Rollman, Nicholas

Graduate Student, Colorado School of Mines, Golden, CO
Mr. Rollman is a graduate student in the Colorado Center for Advanced Ceramics at
the Colorado School of Mines. In addition to pursuing a Ph.D. in Materials Science,
he also leads a team of undergraduates who teach other students the fundamentals
of glassblowing. Professor, Geoff Brennecka, and Ph.D. student, Jake Ivy, added
glassblowing capabilities to the Mines Hot Shop in 2017 based in part on a grant from
the Materials Research Society (MRS) Foundation. The glass shop is entirely managed
and operated by Mines students. Nicholas obtained his B.S. in Metallurgical and
Materials Engineering from Mines in May, 2019.

Singer, Tom

Professor, Mechanical Engineering Technology, Sinclair Community College, Dayton, OH
Mr. Singer focuses his instruction in the area of design and manufacturing of products
in the MET program curriculum. He also manages the CollabNFAB FAB lab at Sinclair
that produces 1000+ guitar kits a year for the STEM Guitar Project. He is a Project
Lead the Way affiliate professor for IED, NISOD Teaching Excellence award winner and
ETAC-ABET Commissioner. Tom has taught both at the high school and collegiate levels.
http://www.guitarbuilding.org

Smith, Steve

Faculty, Animas High School, Durango, CO
Mr. Smith has thirteen years of experience teaching high school science. For the past
eight years he has taught chemistry and astronomy in a project-based model where
he designs thematic semester-long curricula that culminate in students creating and
exhibiting projects to an authentic audience. The summer of 2016 Steve completed
a National Science Foundation funded Research Experience for Teachers at Colorado
School of Mines in the Fuel Cell Center and in cooperation with the Critical Materials
Institute. Steve earned his B.S. in Physics from Iowa State University and his M.S. in
Astronomy from Swinburne University of Technology.

Spohler, Scott

Faculty, Global Impact STEM Academy, Springfield, OH
Mr. Spohler has 26 years of teaching experience in physics, chemistry, physical science,
engineering and a host of other science classes. He has made presentations at the
Science Educators Council of Ohio Conference and the National Science Teachers
Association (NSTA) regional and national events. For the last six years, he has been
involved with ASM International and working with other teachers at free professional
development camps across the United States helping to bring materials science into
more classrooms. Scott received his Bachelor of Natural Science from Adrian College,
Adrian, MI, and completed his Master of Curriculum and Instruction from Ohio
Dominican University, Columbus, OH.
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Campus Map

CAMPUS MAP

Participants may park in any metered parking lot labeled General Parking or Commuter
Parking. Meters take cash or credit cards.

For more information:
https://www.mines.edu/parking/?CMSPAGE=Parking
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“Welcome to
Materials in Science,
Technology, Engineering and Math
Workshop - 2019”

EARTH • ENERGY • ENVIRONMENT • MATERIALS
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