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Visit www.materials-explorers.com/Teachers
to browse topics.
Each module is made up of a classroom activity designed to be
low cost and easy to implement, plus an extension activity to
highlight a broader application of the topic being discussed.
The student section of the website also contains an extra
resources database with background readings and general
interest.
Modules are all clearly marked with what you can expect:
•
•
•
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Learning outcomes covered by the module
Next Generation Science Standards fulfilled by each activity
Keywords to summarize each module’s content

Download the Free Teacher’s Guide
Materials Explorers™ activities support a range of STEM subjects
from biology to physics. The keywords for each activity clearly
indicate which classroom settings may be most appropriate for
a particular module.
Once you select a module that meets your teaching needs, you
can download the free Teacher’s Guide.
You can use the classroom activity, extension activity, or both –
Materials Explorers™ is designed to be completely customizable
to your needs.
Teacher’s Guides also contains answer keys and grading rubrics
to make covering each topic as easy as possible.
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If you’re like a lot of people today, you just
But have you ever thought about what it ta
Scaling walls, super strength, and X-ray vision aren’t just the stuff of comic books. your side? In this module you’ll learn abou
Additive manufacturing is transforming design and production across a variety of From hip implants to bone cement, medical devices can enhance patients’ health and
Ever wonder how music is made? In this chapter, you’ll learn about the connection In this chapter, you’ll explore the importance of materials to the superhero world and
How realistic is one of the most iconic fictional weapons of all time? This chapter
possible and explore the implications of u
From ancient literature to modern movies, hand forged metal weapons have long captured
industries and, with access to 3D printers becoming even more common, additive quality of life, but have you ever thought about the materials these devices are made
between waves and music by exploring how musical instruments produce sound. learn about researchers who are accomplishing superhuman feats using science.
explores some of the scientific concepts that relate to making a real life lightsaber and
and
manufacturing may also change the way consumers access custom items or bring of? In this chapter, you will learn about some of the important qualities that makethe imagination. View some of the blades created for the TMS Bladesmithing Competitionasks
You’ll also learn more about how musical instruments can be affected by the materials
whether it will ever be possible to replicate it.
In this module students will be able to:
design a blade of your own in this chapter that delves into the science behind bladesmithing.
their own ideas to life. Learn more about this revolutionary technology in this chapter.
biomedical materials safe and useful when placed in the body.
they are made from.
In this module students will be able to:
In this module students will be able to:
• Identify the materials used to create a sm
In this module students will be able to:
In this module students will be able to:
In this module students will be able to:
In this module students will be able to:
• Compare theoretical superpowers to real-world scientific applications that make them • Test the chemical and physical properties
possible
• Discuss the duality of light
smartphones
• Compare and contrast alloys and pure metals
• Describe the difference between subtractive processes, forming processes, and additive• Describe the properties of viscoelastic materials
• Explain how pitch and amplitude can be adjusted for string and wind instruments
• Use their knowledge of an element to synthesize their own superhero
• Explain how different colors of light are emitted by different elements
• Write an evidence-based conclusion iden
•
Identify
advantages
and
disadvantages
of
various
metals
when
used
in
bladesmithing
manufacturing
• Compare and contrast solids and liquids
• Construct a prototype of an instrument which can be adjusted for pitch and amplitude • Explain the arrangement of elements on the periodic table
• Define plasma
chemical properties
• Calculate the ultimate tensile strength of various metals and alloys
• Identify various forms of additive manufacturing
• Define biomedical materials and identify applications
• Research the role of materials science and engineering in simplifying modern life
• Develop a procedure for identifying unknown salts based on the color of light they emit • Demonstrate the prototype and discuss challenges encountered
• Explore the uses of rare earth metals and
Apply knowledge of specific strength to discuss applications in other fields
• Identify applications of additive manufacturing
• Classify and balance the reaction that occurs when magnesium is absorbed by the •body
• Explore how various materials are used in the manufacturing of musical instruments • Discuss the relationship between valence electrons and reactivity, and the importance of
• Explain the relationship between energy, wavelength, and frequency
• Illustrate a metallic bond and explain how
• Distinguish between casting, hot forging, and cold forging
• Create and evaluate a prototype
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Navigate to the Student section of the website where you’ll
find student handouts to accompany each Materials Explorers™
module.
These handouts are free of answer keys and are easy to distribute as a printout or as a digital download.
You can also direct your students to the website’s “Extra Resources” section where they can view a variety of background
readings or thought-provoking expansion topics.
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Request a Visit from a Volunteer Scientist
Meeting a real scientist or engineer makes it easier for students
to picture themselves in that role.
Navigate to the “Using the Program” section of
www.materials-explorers.org/Teachers to complete a brief
form requesting a classroom visit from a local scientist or engineer. If there’s a registered Materials Explorers™ ambassador in
your area, you’ll be contacted to arrange a visit.
All volunteers are members of The Minerals, Metals & Materials
Society: a professional association of materials scientists and
engineers from all over the globe. These dedicated individuals
work in industry, academia, and government laboratories and
can speak from personal experience about the way science and
engineering influences students’ everyday lives.
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t can’t imagine life without your smartphone.
akes to make the device that never leaves
ut the materials that make smartphones
using rare materials in such a common item.From bridges to automobile parts to helmets, the world is full of products designed
to safely transmit or support a force. Researchers developing products don’t select
materials by guessing–they study the conditions the product has to withstand and
carefully select a material that fits their needs.
martphone
In this module students will be able to:
s of some of the metals used to create

ntifying each metal based on the physical and •
•
d the challenges created by a reliance on them•
•
w the bonding arrangement affects physical

Download the Free Student Handout

Identify examples of structural failures in everyday life
Calculate stress and strain
Determine Young’s modulus
Tabulate and graph calculated results for stress and strain

Distinguish between chemical and physical properties through real-world examples of
each. Learn about chemical changes by watching corrosion at work then see how ship
From discussions of the weather to complex scientific applications, measurements failures in World War II led to improvements in how we test materials.
Throughout Materials Explorers™ you’ve seen the importance of materials selectionLearn about the scientific method by selecting the best materials for use in a
Having an understanding of a material’s melting and evaporation points is essential to
help define the world around us. Explore the importance of accurate measurements
in designing a product. You’ve also learned about the scientific method, a logical or commercial jet engine. Then, learn how rigorous testing helps ensure the safety and through a simulation of hail damage on car hoods. Then, go even further by learning In this module students will be able to:
many scientific applications; this chapter explores states of matter through a practical
systematic approach to problem solving. Now, you’ll be able to apply that knowledgeperformance of parts used in military fighter jets.
classroom activity and highlights the relationship between atomic structure and
what gives units of measurement any meaning at all.
• Identify both physical changes and chemical changes
to conceptualize and design your very own product.
physical properties by creating an alloy within the classroom.
• Recognize corrosion as an example of a chemical change and identify different examples
In this module students will be able to:
In this module students will be able to:
of corrosion
In this module students will be able to:
In this module students will be able to:
• Recognize the importance of understanding physical properties when working with a
• Identify the steps of the scientific method
• Select the appropriate device for measuring impact impressions
material
• Evaluate a solution to a complex, real-world problem that can be solved through materials
• Analyze data and create a graph to reveal trends in the data
• Collect data and generate a heating curve for water
• Apply significant figures to measurements
•
See
how
scientists
and
engineers
learn
from
failure
to
improve
their
understanding
of
a
applications
• Use data and graphs as evidence to draw conclusions about the relationship between two
• Explain how intermolecular forces affect states of matter
• Identify the limitations of measuring devices in relation to significant figures
material
• Analyze and evaluate different material properties
variables
• Observe the fusion and solidification points for a tin/bismuth alloy
• Discuss the importance of measurements using a specific example from industrial
• Explain what a coating is, provide examples of coatings used in industrial applications, • Experiment with alloys by recording the temperature of various combinations of tin and
• Develop a practical solution to a complex, real-world problem
• Compare composites to raw materials and explain the advantages of using composites in applications
and identify the physical and chemical properties of those coatings
• Present the solution through a poster presentation and optional prototype
various industries
bismuth

A PROGRAM THAT WORKS

www.materials-explorers.org

Materials Explorers™ is a collection of free STEM resources developed
as a collaborative effort among scientists, engineers, and educators and
tested across a variety of classroom settings.
Activities are designed to make STEM feel relevant to students by
connecting abstract concepts with real-world applications and pop
culture references.

CASE STUDY: SCIENCE OF THE SUPERHEROES
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I value the content I This activity captured
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My peers actively
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This activity helped This activity made me
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about careers in
science and
engineering
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