PRAISE FOR THE SECOND EDITION OF
STEAM MAKERS BY JACIE MASLYK

In the new edition of STEAM Makers, Maslyk shows us how we can bring in
curiosity, creativity, problem-solving, self-directed learning, and a failure
mindset into our classrooms and schools while addressing curriculum
standards and literacy skills. The book provides everything you need to
get started or level up your existing STEAM practices. As a former teacher-
librarian, I also really appreciated the comprehensive ideas around
children’s books, which can be used to set the stage for projects, and also
how libraries can support teachers on their journey. STEAM Makers centers
student choice and voice with the educator as amplifier and facilitator and
lists ideas for community involvement, all of which are necessary in a world
where information can be accessed so easily. This book is a must-read!

—TJennifer Casa-Todd
Faculty Lecturer
Lakehead University, Ontario

The insightful brilliance of Jacie Maslyk returns in an inspiring, updated
edition of STEAM Makers. Just as STEAM evolves and sparks continuous
growth, Jacie expands her vision, serving as both mentor and motivator for
educators seeking innovative ways to ignite learning. Far beyond a how-to
manual, this book vibrantly pulses with actionable ideas and heartfelt
wisdom, encouraging a culture of creativity, collaboration, and curiosity. As
a principal and educator, I found myself continually inspired, nodding along
to Jacie’s passionate, crackling prose. Truly, this new edition is an essential
anthem for anyone eager to amplify innovation in the schoolhouse through
the powerful lens of STEAM.

—Sean Gaillard
Principal of Charles England Elementary School, NC

In the second edition of STEAM Makers, Dr. Jacie Maslyk uplifts the power of
creativity, innovation, and authentic learning experiences for each of our
students. This resource amplifies what’s possible when we foster curiosity,
student agency, and real-world problem-solving. Jacie’s work is a true
celebration of community-driven, transformative education—and a must-
have for educators who believe in empowering learners to lead the future.

—Sarah Thomas, PhD
Founder of EduMatch
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STEAM Makers is more than a book—it’s a blueprint for reimagining
learning. It empowers teachers, librarians, and school leaders to design
inclusive spaces where creativity thrives and student voice leads the
way. Whether you're launching a makerspace, designing hands-on PD, or
connecting curriculum to global goals, this guide offers practical tools and
powerful inspiration. It helps cultivate the kind of curiosity and innovation
today’s students need to become tomorrow’s changemakers!

—Jennifer Womble
Chair of Future of Education Technology Conference/District
Administration, FL

This is a great book for any educator looking to add more STEM to their
classroom. It’s filled with quick ideas and guiding principles, and the
included profiles of STEAM leaders are terrific examples of what to aspire
to as a STEAM Maker.

—Chris Woods
Teacher, DailySTEM
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To my Mom for inspiring me to write and always telling me
I could do anything I put my mind to.
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Preface

Depending on the decade in which you were born, you prob-
ably remember playing with Erector sets, Lincoln Logs,
LEGOs, or K’NEX. You may have had a Lite Brite, Easy Bake
Oven, or Shrinky Dinks. As a child, I remember building
forts in my backyard, sewing blankets for my dolls, and
growing vegetables in my grandfather’s garden. “Kids have
always made things—tree houses, skateboards, soapbox
cars, doll houses, forts, and igloos” (Martinez & Stager, 2013,
p. 29). This kind of learning is fun! These early childhood activ-
ities are a bridge connecting science, technology, engineering,
art, and math.

John Dewey, philosopher and education reformer, advocated
that students actively engage in authentic interdisciplinary
projects connected to the real world. The implementation of
STEAM and making embrace Dewey’s thinking. Elementary
schools across the country are exploring a variety of models
as they infuse STEAM and making into their programs. This
book will provide rich examples of the enthusiastic teaching
and learning that is going on in innovative school districts. It
is based on the idea that the maker movement combined with
STEAM education empowers students and helps to build skills
to create a more productive and sustainable global culture.
STEAM Makers connects disciplines, bridging learning styles
by naturally engaging young people as they apply learning in
creative ways.

STEAM Making continues to gain momentum across the
country, but it is especially thriving in my hometown of
Pittsburgh, where there is a unique vibrancy. In Pittsburgh,
formal and informal educators are working together to design
unique learning pathways for children and young adults.
Once a steel town known for blue-collar workers, Pittsburgh
is still a city with a hard-working mentality. Now a cultural
center embracing music and the arts, the city is home to the-
aters, museum, galleries, and makerspaces. Add the premier
institutions of higher education and major corporations and
Pittsburgh is poised to be a leading city of learning. Cathy Lewis
Long, executive director and president of The Sprout Fund, says
that Pittsburgh has a “secret sauce” (C. Lewis Long, personal
communication, March 2015) that makes the region a hot bed
for innovation.

xi
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Throughout my journey in writing the first edition of this book,
I had the opportunity to talk with educators at the leading edge
of creativity and innovation. At networking events and school
visits, I was able to learn about the tremendous efforts that
schools are making toward the future. As I prepared for the
second edition, I reached out to my vast network of amazing
educators. Through Zoom calls, conference meet-ups, and site
visits, each conversation led to more conversations at muse-
ums, libraries, and schools. Every chat with a maker, school
principal, or superintendent led me to another organization
or individual in the connected web of innovators. I learned so
much from amazing educators working in K-8 classrooms and
was completely inspired by the leadership from superinten-
dents, technology directors, librarians, and principals who are
supporting these practices in their schools. I was lifted up by
the forward-thinking museum educators, foundation leaders,
business owners, and those in higher education who are work-
ing to push this initiative to the forefront.

When I began my book journey back in 2013, I met with
Gregg Behr, executive director at The Grable Foundation, who
succinctly summed up our common goal: “We need to think
differently about educating young people. We need to light them
up on a learning pathway.” STEAM Making is a way to show
young people the possible learning pathway, while also allow-
ing them to create their own.

As we continue to “light up” our students on a pathway to the
future, perhaps we need to consider some new routes, expand-
ing opportunities for young people. Gregg Behr suggested
“a concierge in their life to direct them on whatever their path-
way is.” Perhaps you are the concierge to a young maker or a
group of students. Consider the ways that you might support
them on their STEAM Making journey.

xii STEAM Makers

Copyrighted Material, www.corwin.com. Not intended for distribution.
For promotional review or evaluation purposes only. Do not distribute, share, or upload to any large language model or data repository.



Acknowledgments

This book would not exist without the network of STEAM Maker
educators across the globe. I continue to appreciate the collabo-
rative spirit of passionate people who strive to provide creative
and engaging opportunities to students. The knowledge that the
education community shares continues to inspire me.

A special thanks to my family and friends for their ongoing
encouragement. To my sons, Caden and Tanner, thank you for
your patience and understanding as I travel for work and spend
time writing. I hope that you both find a career path that excites
you the way education has for me. Most of all I want to thank my
husband and teammate, Christian, for always supporting me
and my commitment to education.

PUBLISHER'S ACKNOWLEDGMENTS

Corwin gratefully acknowledges the contributions of the follow-
ing reviewers:

Dr. Patricia Allanson
Instructor

Deltona Middle School
Deltona, FL

Regina Brinker
Science Teacher
Granada High School
Livermore, CA

Randy Cook

Teacher

Tri County High School
Howard City, MI

Hope Edlin

Teacher

Bethel Elementary School
Simpsonville, SC

xiii

Copyrighted Material, www.corwin.com. Not intended for distribution.
For promotional review or evaluation purposes only. Do not distribute, share, or upload to any large language model or data repository.



Mandy Frantti
Teacher

Munising High School
Munising, MI

Catherine Hernandez
Trashy Treasures Teacher
Detroit Public Schools
Detroit, MI

Jane Hunn

Sixth-Grade Science Teacher
Tippecanoe Valley Middle School
Akron, IN

Nina Orellana

Title 1/MTSS Coordinator

Palm Bay Academy Charter School
Palm Bay, FL

Jason Thompson
Assistant Principal
Jefferson Elementary
Schenectady, NY

Barbara L. Townsend
Reading Specialist

West Side Elementary School
Elkhorn, WI

xiv STEAM Makers

Copyrighted Material, www.corwin.com. Not intended for distribution.
For promotional review or evaluation purposes only. Do not distribute, share, or upload to any large language model or data repository.



About the Author

Jacie Maslyk, EdD, has
served in public educa-
tion since 1997. During that
time, she has served in
many roles. As a classroom
teacher and reading special-
ist, she worked in both inner
city and suburban school
districts. She served as an
elementary school princi-
pal and director of elemen-
tary education for ten years,
with extensive experience
in curriculum, assessment,
and instruction. A success-
ful school leader, she was recognized as a National Distinguished
Principal finalist in Pennsylvania in 2013 and 2014. Dr. Maslyk
worked in district administration as an assistant superintendent
before movinginto her currentrole as an instructional coach and
education consultant, supporting schools through professional
learning and job-embedded coaching. She provides workshops
(onsite and virtual), model lessons, and curriculum support to
school districts and education organizations across the country.

In addition to STEAM Makers: Fostering Creativity and Innovation in
the Elementary Classroom, Dr. Maslyk has also published Connect to
Lead: Power Up Your Learning Network to Move Your School Forward,
Remaking Literacy: Innovative Instructional Strategies for Maker
Learning, Unlock Creativity: Opening a World of Imagination With Your
Students, and All In: Taking a Gamble in Education.

Connect with Jacie on Bluesky (@jaciemaslyk.bsky.social),
X (@DrJacieMaslyk), Instagram (@jaciemaslyk), or email her at
jaciemaslyk@gmail.com.

XV

Copyrighted Material, www.corwin.com. Not intended for distribution.
For promotional review or evaluation purposes only. Do not distribute, share, or upload to any large language model or data repository.



Copyrighted Material, www.corwin.com. Not intended for distribution.
For promotional review or evaluation purposes only. Do not distribute, share, or upload to any large language model or data repository.



Introduction

TEM, STEAM, and maker education have evolved in the

last decade. Once a topic that only some schools were tip-

toeing into, it is now a mainstay in most school curricula.
Embracing engineering, design, and problem solving, schools
have expanded STEAM Maker learning in meaningful, student-
centered ways. Through emerging technologies and attention to
future readiness, the second edition of this book offers readers
new lessons, new resources, and new examples from schools
and organizations who are leading with innovation.

Since the publication of the first edition of STEAM Makers:
Fostering Creativity and Innovation in the Elementary Classroom in
2016, interest in STEM, STEAM, and maker initiatives has contin-
ued to grow. Schools across the globe are embracing the integra-
tion of science, technology, engineering, art, and mathematics
(STEAM) and creating spaces for hands-on maker learning.
Students are excelling in areas like robotics, video game design,
and digital fabrication. They are excited to try new and inno-
vative ways to collaborate with peers and create new things.
Teachers and school leaders have embraced this forward-
focused instructional approach.

STEAM Maker thrives in learning spaces where students say

e [wonder how that works?
e What if we combined these two materials?
e CanlItrythat?

e What can we create together?

As we work to foster a STEM mindset in our students, we wel-
come these questions of curiosity and exploration. We invite
students to get messy, learn new things, and explore new
materials. Through their exploration, a mindset of discovery
and creativity will thrive!

This updated and upgraded new edition will provide fresh ideas
and new inspiration for educators. It will reinvigorate them to
continue pushing the creativity and critical thinking of their
students. Readers will gain insight into what is happening in
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schools across the globe and find practical activities to try in
their classrooms tomorrow.

Each chapter includes a new STEAM Maker story highlighting an
educator, school, district, or organization who exemplifies the
chapter topic. Some chapters include multiple stories to show-
case examples across the globe as well as the United States.

STEAM and making can happen in small ways and with min-
imal supplies. If you don’t have a lot of time with students or
the ability to engage students in larger scale, long-term proj-
ects, you might want to try STEAM Maker Starters. You will find
these activities throughout the book.

Through a lens of diversity, equity, and inclusion, this edition
amplifies examples that provide access to learning for all learn-
ers. The book highlights inclusive programs and those that
embrace individuals with disabilities. It showcases schools and
districts in which students of color excel through STEAM Maker
learning opportunities and learners from all backgrounds have
the chance to engage in meaningful, connected learning.

This upgraded second edition also embraces new technologies,
responds to relevant global issues, and resets the educational
trajectory toward the future of work. Here are some of the
threads you will notice throughout the book:

e Emerging Technologies

With the power of technology in the palm of our hands
(and our students’ as well), educators have worked to
skillfully incorporate digital tools into their classrooms.
Emerging technologies include powerful digital tools that
have transformed the ways that students communicate,
collaborate, and bring creative ideas to life. Immersive
technologies—virtual reality (VR), augmented reality (AR),
mixed realty (MR), and artificial intelligence (Al)—are
changing education. These emerging technologies provide
learners with opportunities to explore new tools and apply
them in the classroom. Digital fabrication labs, e-sports
programs, and coding courses are offered in elementary,
middle, and high schools across the globe.

e Diversity, Equity, and Inclusion

Makerspaces have always represented a place where all
learners can succeed. STEAM Maker learning provides
pathways for every student to access new ideas through
their strengths. STEM labs and makerspaces are places
where learners of all abilities, from any language or

2 STEAM Makers
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background, can enter into hands-on exploration of
interesting topics and new tools. This edition highlights
places and spaces where diverse learners are thriving
through STEAM, where outreach programs are ensuring
access to experiences in STEM and STEAM, and where
inclusive practices are aligning with hands-on learning.

e Global Impact

Students are engaging in STEAM learning and maker
education in their classrooms, libraries, and makerspaces.
They are participating in engineering challenges in
science classes and in afterschool programs. As students
have developed a growth mindset for perseverance and
flexible thinking, they have also begun to develop an
expanded worldview. No longer satisfied with learning
and working within the four walls of their classrooms,
students are now exploring ideas far beyond their schools.
Students engaging in the engineering design process and
design thinking practices are creating solutions to global
problems. They are utilizing the skills that they have
developed in STEAM and maker education to create for
social good.

e Environment and Sustainability

As many states revise their standards, a new emphasis

on the environment and sustainability is evident. In turn,
school districts are making changes to their curricula

to include projects on climate, clean water, and energy.
Schools are adopting programs to promote ideas like
hydroponics, conservation, and civic action. Many

schools are utilizing the United Nations Sustainable
Development Goals (SDGs) as a roadmap for teaching these
critical topics.

e Entrepreneurship

The ability to seek out problems and design new solutions
has also led students into entrepreneurship. Realizing

that their creative ideas have value, young people are
capitalizing on their STEAM Maker skills to propel
themselves into successful small businesses and long-term
careers. Our students are the innovators of the future,
creating new inventions and designing new processes to
improve life and work.

e Literacy

Clear connections between STEAM and literacy have been
established, ensuring that student learning in science,

Introduction 3
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technology, engineering, art, and math is grounded in
reading, writing, speaking, and listening. The alignment
between STEAM and literacy can be enhanced through
an integrated instructional approach. An updated list of
recently published children’s literature is included in this
edition (see Appendix G).

Throughout the last decade, the demand for scientists, engi-
neers, and designers has increased. The need for students to
be not just proficient readers and writers but also literate in
science, technology, engineering, art, and math is more evident
than ever. Schools, libraries, community groups, and institu-
tions of higher education have embraced this trend and infused
new opportunities into their programming. These types of pro-
grams have increased student skills in the four C’s: creativity,
collaboration, communication, and critical thinking. These are
future-facing dispositions that young people need to possess.

Subjects in school cannot be addressed in isolation. The integra-
tion of concepts is an important prerequisite for students going
to college and entering careers. Innovation is not exclusive to
scientists, programmers, and engineers; it requires input from
artists, designers, and creative problem solvers as well. Tapping
into innovation and creativity, STEM has shifted to STEAM, add-
ing the A for the arts.

Elementary students are naturally curious and often willing to
engage new ideas. Implementing STEAM and making is a nat-
ural fit for students at this age. These types of learning expe-
riences can be powerful learning opportunities for children.
STEAM and making are on a rising trajectory. Some schools
have redesigned spaces in their buildings; others revamped
their curriculum to include programming, robotics, and digital
media. Young learners need to engage in authentic tasks: brain-
storming, setting goals, gathering materials, sketching, ques-
tioning, constructing, and fixing things, which can happen in
and out of schools.

Chapter 1 provides a brief history of STEM and its trans-
formation into STEAM. The maker movement will be dis-
cussed as well as the mindset needed to engage in this type
of work. The connection between the two forms the integrated
model of learning called STEAM Making. With many schools
embracing this learning model, we move into the future with
wonder, considering the possibilities that STEAM and making
hold for students.

In Chapter 2 we see examples of how districts are thriv-
ing as they build STEAM and maker learning programs in

4 STEAM Makers
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their schools. New learning ecosystems are being created,
fostering learning in unique ways. With support from parents,
schools and communities come together around creativity
and innovation. With the rise of gaming and e-sports, we see
examples from schools that are making a difference.

Examples of growth and adaptability are shared in Chapter 3.
Responding to the changing times and the dynamic needs and
interests of students, educators have adapted their instruction
and found ways to pull students in. STEAM Making as an all-
inclusive practice is explored, with examples regarding
students with learning disabilities, speech and language
impairments, and those with autism. Adapting to new technol-
ogies, including Al, is also a feature of this chapter.

Creating connections between STEAM and making is explored
in Chapter 4. This chapter highlights teachers and librarians
who are designing connected learning experiences for students.
The chapter also explores projects that connect to community
and amplify global issues. The importance of literature connec-
tions are featured in this chapter, which includes book lists and
challenge ideas.

In Chapter 5, the concept of learning as an invitation is shared.
We invite students and teachers into STEAM and making by
creating learning spaces that welcome students in to discover
new materials and explore new ideas. This chapter shares sto-
ries of collaborative schools who are inviting all educators to the
table. We’ll also look at programs that quite literally put food
on the table. Inviting students to use their voices through pod-
casting and other student-centered projects is highlighted. This
chapter is full of activities that invite students to think, design,
and make in a variety of ways.

The importance of having partners in this work is shared in
Chapter 6, including different types of partners and the orga-
nizations that we can collaborate with. Examples of local,
regional, and global partnerships are provided along with
inspiring stories about schools that have connected with local
artists, corporations, and higher education as part of their
STEAM Maker journey.

Chapter 7 extends beyond those just starting their STEAM
Making journey to ways that programs are expanding and
evolving. Growing both people and programs is important. In
this chapter, we see ways that districts are continually build-
ing their programs in response to their students. The expan-
sion of STEAM and making in our classrooms, libraries,

Introduction 5
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and makerspaces isn’t stopping any time soon. It is an excit-
ing time to pursue new ideas using grants or established
partnerships.

If you haven’t found your place in what I call STEAM Making,
this book will provide insight into these instructional shifts. To
help readers find inspiration in the schools and organizations
that are transforming pathways for young people, links and
resource lists have been interspersed throughout the book. In
addition, my website (Wwww.STEAM-Makers.com) houses addi-
tional resources.

6 STEAM Makers
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CHAPTER 1

Wonder

As knowledge increases, wonder deepens.

—Charles Morgan

magine a school where students build the classroom

furniture, design outdoor landscapes, launch rockets, and

create inventions to improve everyday life. What if school
learning spaces were designed with comfortable corners for
collaboration and areas to foster informal learning? What if
students were given the opportunity to learn what they wanted
to, pursuing their own interests during the school day? What
if students could design video games and apps, host their own
podcast, or start their own business? We don’t need to wonder
about these scenarios any longer. These shifts in education have
taken place over the last ten years as innovative classrooms
have become spaces that transform teaching and learning.
Schools across the globe have embraced creativity and hands-on
learning, confirming the belief that learning should be active
with students constructing their own knowledge.

Knowledge, new technologies, and creative ideas are open-
ing opportunities for students like never before. From learning
spaces focused on e-sports to classrooms with hydroponic sys-
tems and makerspaces in schools, libraries, and communities,
schools have capitalized on this need for creativity and innova-
tion in education. Educators are utilizing resources in ways that
captivate learners and activate their curiosities in school.

Although the COVID-19 pandemic created many limitations
on hands-on learning and collaboration, there is now a resur-
gence with creative opportunities in teaching and learning.
Though resistance to this approach may remain, STEAM Maker
learning can be observed across the globe. Despite the ongoing
push for rigorous content and standardized assessments, many
schools are forging ahead with efforts to include STEAM and
making into their practices.
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Educators have learned more about the value of STEAM
education in the last decade. As they have deepened their under-
standing of STEAM and making, it has driven their curiosity to
learn more, expanding their students’ opportunities for innova-
tion. STEAM Making is experimental and playful at times, but it
connects critical academic content, as well. As an instructional
practice, STEAM Making represents the belief in new possibilities.
These possibilities, presented to children, allow them to engage
in creating, designing, and pursuing learning that is interesting to
them and has value outside of the school walls.

HISTORY OF STEM

Many point to the Sputnik and the Space Race as the turning
point for science education in the United States. Others con-
nect the turning point to poor science and math scores in U.S.
schools, as highlighted by A Nation at Risk (U.S. National Com-
mission on Excellence in Education, 1983). Now driven by busi-
ness demands and advances in technology, STEM learning has
been a prominent buzzword in education.

In the early 2000s, The National Science Foundation (NSF)
coined the term STEM: learning based on the idea that science,
technology, engineering, and math are interrelated and should
be taught in an integrated way. Traditional teaching in these
subjects is often presented as a silo model, with each being
taught in isolation, which prevents students from seeing the
connections between the content learned in these subjects.

Responding to the need for instruction in STEM, schools began
designing programs and creating instructional plans for STEM
learning. Educational companies started creating STEM curric-
ula and offering resources to schools who were adopting this
practice. States looked at revising their standards to reflect
engineering and design practices and other tenets of STEM
education. Now there are specialized STEM schools at every
level preK through 12+ across the globe. Once thought to be an
educational fad, STEM is now a prominent component of most
school systems. The expansion of STEM, STEAM, and maker
learning will continue as long as educators continue to wonder
about new and exciting opportunities for their students.

WHAT ARE
THE JOBS OF THE FUTURE?

When I was an elementary student, I wondered what job I
might have in the future. I loved photography and dancing.
I alsoliked hands-on learning and helping people. In the 1980s,
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those interests might lead a young person to art school or a
career in nursing. The idea that professions in the 2000s would
include video game designers, drone pilots, or wind turbine
technicians would’ve seemed unimaginable. Today, young
people can explore jobs across hundreds of different fields,
including those connected to STEM. The jobs that our students
will hold in the future may not be invented yet, but we can help
to prepare them for the unknown by building critical skills and
dispositions that will help them no matter what career path
they pursue.

Integrated STEM learning has become a requirement to create
the kind of workforce needed in the United States and across the
globe. In 2014, STEM Education News (http://www.stemeduca
tionnews.com) reported, “By 2018 there will be 1.2 million job
openings in science, technology, engineering, and math (STEM)
fields. Due to a significant projected shortage of qualified appli-
cants, many of these will go unfilled. The job market is demand-
ing students increase their knowledge in STEM fields. In order
to prepare students for this future, STEM education is building
rapidly and transforming as it progresses.”

Today, the need for knowledge in STEM continues to grow.
The National Science Foundation (2024) reported that in 2021,
“24% of the U.S. workforce worked in STEM occupations,” rep-
resenting about 36.8 million workers. The U.S. Bureau of Labor
Statistics (2025) projects that by 2033, employment in STEM
jobs will increase another 10.4%, doubling the pace of growth
in all other occupation areas.

It is clear that STEM is not a trend that will soon fade away. It is
a powerful vehicle to prepare our students for the global chal-
lenges in their future. As we know in education, though, things
don’t remain the same for very long. Once the importance of
STEM was established, the idea began to transform.

ADDING THE A

As STEM began to take hold, schools and other educational
organizations began to put their own spin on it by adding the
A for the arts or incorporating an R for robotics or research or
religion. The integration of subjects allowed for more meaning-
ful connections for students, but also for teachers. Recogniz-
ing that creativity and design are powerful opportunities for
learners, schools have included other areas in STEM learning to
expand student knowledge while making connections to college
and career pathways.
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In The STEAM Journal, Henriksen (2014) writes, “STEAM must
become an essential paradigm for creative and artistically
infused teaching and learning in the sciences” (p. 1). I would
argue that STEAM is a meaningful spin-off, especially in the
elementary grades. The integration of arts into the STEM fields
takes learning to a whole new level. The arts help to develop
creativity, imagination, and collaboration (Sousa & Pilecki, 2018).
Adding these components to STEM learning enhances the exist-
ing opportunities for critical thinking, problem solving, and
communication. By allowing for creativity and critical thinking,
teaching and learning move away from convergent thinking to
divergent thinking. But beware: This is hard for teachers! Foster-
ing divergent thinking means that there is no longer one correct
answer to every problem. It means that we need to look beyond
the manual and the answer key and encourage kids to come up
with their own questions and answers.

Henriksen (2014) also suggests that arts-based teaching leads
to more motivated, engaged, and effective learning in STEM
subjects. Adding the A to STEM doesn’t mean just art. It is not
an add-on that is merely decorative (Beckman, 2010). The arts
should be an essential part of the process and could encom-
pass drawing, painting, sculpting, music, movement, and video,
just to name a few. In their book, Invent to Learn, Sylvia Libow
Martinez and Gary Stager (2013) state, “Combining the arts with
STEAM means that children can express themselves in even
more variations” (p. 55). The arts provide numerous creative
pathways to learning. In their book From STEM to STEAM, Sousa
and Pilecki (2018) share research-based reasons to integrate the
arts, including the alignment of STEM and the arts. Creativity,
problem solving, self-direction, and collaboration are all nec-
essary skills in both art and science. The infusion of the arts
into STEAM engages the young brain, helps to develop cogni-
tive growth, and improves long-term memory (Sousa & Pilecki,
2018). Favoring STEAM over STEM offers learners a variety of
ways to demonstrate their understanding through the arts. In
addition, integrating the arts as a part of teaching and learn-
ing promotes motivation, stimulates positive feelings, and
increases curiosity (Nutov, 2021) not only for students, but also
for teachers.

One of our goals should be to break down the barriers between
creative subjects like art and music and more traditional sub-
jects like science and math. This infusion of subjects will support
learning for those who are creative and logical-mathematical,
unlike the silo model that isolates these topics. Developing cre-
ativity by integrating the arts makes a huge impact on student
learning. The multisensory, hands-on activities that the arts can
bring to STEM lessons helps students to connect to the content.
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Learning becomes more personal when students include an
artistic component. An artistic representation of ideas and solu-
tions is a valuable way to make learning personal. Infusing the
arts may enable students to envision things in a different way.

LEFT BRAIN VERSUS RIGHT BRAIN

Are you left-brain or right-brain oriented? (If you aren’t sure,
here’s a free online test to try: https://testyourself.psychtests
.com/testid/3178.) How about your students? Left brainers pos-
sess strengths in sequential thinking and critical details. These
learners are logical, analytical, and driven by facts. For them,
traditional teaching in science, technology, engineering, and
math make sense. Those with inclinations toward the right
brain are more creative in nature. They don’t think in a linear
fashion. Some may be daydreamers, letting their imaginations
run wild. This group is visual and artistic. STEM learning works
just fine for left-brain learners, but it often excludes those that
are creative and artistic.

STEAM embraces the arts and provides opportunities for
both sides of the brain to engage. After all, shouldn’t a well-
rounded student develop both sides of the brain? Students can
develop strategies and define patterns (left brain), and repre-
sent ideas spatially through color and design (right brain) all
within a STEAM Making lesson. Developing both sides of the
brain means incorporating options for learners to access their
strengths within the classroom, but also encouraging learning
activities from their non-preferred side.

THE MAKER MOVEMENT

Whether it’s remodeling and flipping houses, selling homemade
goods on Etsy, or crafting items that were inspired by pins on
Pinterest, people are making. This do-it-yourself (DIY) era was
stronger than ever during the pandemic, as people were at home
for extended periods of time. We saw an upsurge in knitters,
gardeners, home cooks, game designers, and content creators, all
sharing what they made. The maker movement continues to sweep
across the nation in big cities, small communities, school systems,
and online. This return to DIY, hands-on creating has spurred its
own magazine, initiated makerspaces in libraries and community
centers, and altered the way schools are looking at learning.

In 2005, the maker movement began building momentum when
Dale Daugherty launched Make magazine (http:/makezine
.com). Twenty years later, the magazine is still going strong,

Chapter 1 « Wonder 11

Copyrighted Material, www.corwin.com. Not intended for distribution.
For promotional review or evaluation purposes only. Do not distribute, share, or upload to any large language model or data repository.



connecting people from a variety of disciplines and developing
a common ground for making. In 2006, the first Maker Faire©
was held in San Francisco. A venue for crafters, tinkerers, and
programmers, this event has continued each year, expanding
to more and more cities. In 2025, these festivals for all things
maker will take place in Mexico, Germany, Egypt, Belgium, and
hundreds of other cities across the globe.

MAKER EDUCATION INITIATIVE

The celebration of making continuing to grow as organizations,
foundations, and grassroots groups are popping up across the
globe. The Maker Education Initiative (MEI) (http:/makered
.org) is one that works to build confidence, foster creativity,
and spark interest in science, technology, engineering, math,
and the arts, while creating opportunities in making. Their mis-
sion is to provide resources to educators so that they are able to
facilitate meaningful making experiences (see Image 1.1). MEI
builds capacity within organizations so that young people can
engage in making in both formal and informal environments.
MEI seeks to equip communities so that kids and young adults
from any background have access to making opportunities.
The maker movement aligns with the need to increase STEAM
education, as making embraces a similar philosophy of gener-
ating new ideas, engaging in hands-on/minds-on work, collab-
orating, and the integration of different fields.

IMAGE 1.1 o STEAM Maker Learning in Action
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Once a developing initiative in pockets across the country,
STEAM and making are now integral in the daily work of
educators and those who work with children and young adults.
Elementary, middle, and high schools have created unique
spaces within their schools to develop STEAM learning.
Community libraries and community centers have welcomed
artists, designers, and programmers into their buildings to pro-
vide hands-on activities not previously experienced in these
spaces. Schools of higher education have designed STEM courses
and certification programs. Businesses and other organization
have expanded the concept even further, opening makerspace
storefronts, maker kit at-home subscriptions, and even maker-
themed children’s birthday parties. From painting and wood-
working to brick-building and slime-making, the hands-on
engagement of maker learning has infiltrated homes, schools,
and communities in ways that bring people together and foster
a sense of enthusiasm for creativity.

FIVE PILLARS OF STEAM
AND MAKER EDUCATION

STEAM and maker education represent an opportunity. It is the
opportunity for learners to find their place in school through
the integrated, hands-on learning that STEAM and Making
offer. This approach invites students to try new things and
pursue their interests, acknowledging that strengths and dif-
ferences are expected and accepted. STEAM Maker learning
spaces are open and flexible with options for learners to explore
in ways that work best for them. Here, student become experts
and leaders in ways that aren’t based on their grade point aver-
age or their address. It is more important than ever that we
ensure that our school spaces and educational programs are
created through a lens of diversity, equity, and inclusion so that
all students know they have a place in STEAM Maker learn-
ing. We must build experiences in which they can build knowl-
edge and gain skills that will benefit them in school and in life.
Giving students a voice in learning will help them as they navi-
gate career pathways, higher education choices, and beyond. It
all starts with the experiences that we offer them in their K-5
education.

1. Equity: All learners need access to innovation and the
opportunity to reach their full creative potential.

2. Diversity: Every learner can see themselves represented
in STEAM and Making and know that their strengths and
interests are valued.
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3. Inclusion: All learners are welcomed to engage in hands-on,
multisensory experiences.

4. Engagement: There are high levels of student interest and
interaction in thought-provoking, open-ended, collaborative
experiences.

5. Future Focused: Students are building the skills and
dispositions required for a successful future.

WHAT DOES MAKING
LOOK LIKE IN SCHOOLS?

STEAM Maker learning comes in many different forms. Making
can mean sewing, sawing, and sculpting or robots, rewiring, and
recycling. Making invokes creativity, design, and imagination. It
can be personal or collaborative. It is a learning pathway that
schools have incorporated in ways that allow students voice
and choice in their experiences. Some schools create amazing
learning spaces with grant money, while others may not have
a physical space at all. Some educators purchase online lessons
and others create their own. Some STEAM Maker learning is
heavy on the technology tools while others prefer low-tech
maker tools and materials.

In working with dozens of schools across the country, I've
observed engaged and curious learners in all of the above sit-
uations. I've supported schools to design and build brand new
makerspaces with robust budgets and I've guided teams as they
took an empty classroom and created a colorful space where
students thrived. I've also worked in community makerspaces
where visitors are welcome to drop in and use tools for creative
thinking in ways that speak to them.

Maker learning means giving learners the tools to try something
out and then giving them the encouragement to do it. Spaces
for making can look like a low-tech workshop or a high-tech
fabrication lab. Makerspaces can include hand tools, cardboard,
and craft supplies or laptops, robots, and 3-D printers. Some
may have areas for tinkering and others may focus on design.
Some spaces have zones designated for different materials and
different types of learning while others may be more open
concept. The type of space, the materials inside it, and the ideas
that students explore certainly vary from school to school or
makerspace to makerspace. The one thing that all spaces have
in common is the ability to stimulate curious minds and invite
learners in to create something amazing!
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FIND IT! (SPACE)

Making can happen just about anywhere, but lots of schools are
creating makerspaces or mobile making carts to facilitate these
practices. Wherever the space—a room, the hallway, or out-
side—it needs to be accessible to everyone. Schools embracing
STEAM and making have designed and redesigned classrooms
and libraries to serves as creative spaces for students to build,
code, design, color, and craft.

FILL IT! (MATERIALS)

STEAM Maker materials have evolved over the last decade.
Some makers embrace reusable materials and clean recyclables
like cardboard and duct tape. Others favor tech tools like laser
engravers, vinyl cutters, 3-D printers, and immersive devices.
With parent and community donations, smaller items can be
easily added, such as fabric scraps, buttons, needles, thread, old
magazines, cardboard, plastic containers, and simple hand tools
(hammer, screwdriver, etc.). With some funding, add sewing
machines, hot glue guns, soldering irons, batteries, and motors.

Educators often reach out and ask for a list of materials when
they’re getting started with a makerspace or STEM/STEAM pro-
gram. [ often hesitate to provide a list because I believe every space
should be unique. Because I've visited lots of spaces, I know each
is a bit different—different set-up, different areas of interest, dif-
ferent feeling. That’s what is great about a space that allows you to
connect, collaborate, and apply your creativity in different ways.

After the startup of STEAM Maker spaces that I worked on,
I learned one important thing: that the materials you put in
your space should be based on the needs and interests of your
students. The ideas and experiences should be co-created with
the students you serve.

Whether starting a new makerspace in your school or develop-
ing learning centers or stations for your classroom, having a basic
materials listis helpful (especially for those writing grants or vying
for budget items from school and district leaders). In collaboration
with colleague and STEM expert Chris Woods, we developed a list
with a wide variety of items that we know kids love and educa-
tors need (see Figure 1.1). It includes consumable items like glue
and markers, as well as donated recyclable items like cardboard
and plastic containers. The list also includes tools and tech items,
like Hummingbird robotics and Makedo. This list can be a starting
point for new STEAM Makers and a resource for anyone looking to
add more hands-on opportunities into their learning space.
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FIGURE 1.1 o Makerspaces A-Z

MAKERSPACES A-Z |/

A Alligator clips, Arduino, aprons, art
supplies, aluminum foil

avw

Bubble wrap, batteries, bamboo skewers
birdseed, beads, buttons, balloons

Cereal boxes, corks, Chibitronics, copper
tape, coffee f’illers, conductive thread,
cardboard cutting tools, cotton balls, crayons

Drying racks, dry erase boards, dirt, duct
tape, dowel rods, Dot and Dash robots

Electric cardboard cutter, envelopes, Expo
markers, extension cords, egg cartons

Fishing line, flashlights, folders, flexible
furniture, funnels, ﬁsh tanks, feathers

Gallon milk {995, glue sticks, glue, game
pieces, greeting cards, goggles, green screen

Hummingbird Robotics, hand drill, holiday
lights, hangers, hammers, hot glue guns

Iron, iPad, index cards, ice cube trays

Jars, Jenga, jewelry-making tools

Keva planks, knitting tools, K'Nex @

Legos, LEDs, label maker ﬁ

Model Magic, Mod Podze, measuring cups,
= ngts, markers, Makey-Makey, marbles,
akedo

Note cards, nails, newspaper, needles
(sewing), notebooks

Origami supplies, old/broken toys, Ozobots

YVO0OZ2S r Xe==I0OmMMOUMNAW®

Parchment paper, PVC pipe, paper cups . peg
board, plastic silverware, poster board ,
puzzle pieces, power strips, pipe cleaners

Q Q-tips, Qubits, quilting squares ¥@

2y

Rulers, rubber bands, recyclable materials,
robotics kits, Raspberry Pi, rolling pin

Soldering iron, spray adhesive, stencils,
staple gun, string, sponges, screwdrivers,
sandpaper, seeds, scissors, Strawbees

Tinkercad, terrariums, twist ties, toothpicks,
tape, three-hole punch, 3Dux connectors

Utility scissors, Unifix cubes, uncooked pasta

Vinyl cutter vacuum, vice, virtual reuligy
headsets, VEX robotics, vinegar, valentines

Workbench, wheels, watercolor paints,
wrench, wallpaper, wax paper, wood, Washi
tape, weaving supplies, writable surfaces
X-acto knife, old x-rays, xylographs

Yarn, yogurt cups

N<XS<Cc-HWwx

Ziploc bags, zip ties

@DrlJacieMaslyk @DailySTEM
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STAFF IT! (PEOPLE)

Providing access to making is important, but who is going to do
all that work? Over the course of the last ten years, educational
leaders have witnessed the imagination come alive in their
students when given the opportunity to engage in STEAM Maker
learning. They have observed the connections between learn-
ing in the makerspace and college and career opportunities for
young people. In response, many schools now fully staff their
learning spaces with creative and enthusiastic STEAM teachers
and maker librarians. Building expertise among teachers is key,
but this takes time. Providing professional development is one
way to start.

BUILD CURIOSITY AND WONDER

If STEAM and maker learning are going to thrive in any sys-
tem, then we need to build curiosity and wonder—both in our
students and our educators. Professional development for
teachers (and leaders) must include the same kinds of hands-on,
open-ended experiences that we want for our students. We need
to equip educators with the ideas, resources, and experiences
to make learning engaging for students. Designing meaningful
lessons for our students can only happen when we have expe-
rienced those same feelings of wonderment, frustration, and
success evoked by engineering challenges, experiments, and
design activities. Here are some goals to consider when plan-
ning professional learning:

® Get teams excited.
e Build their knowledge.

e Engage them in hands-on learning that includes
a productive struggle.

e Provide time to reflect.

® (Create plans of action.

Sparking curiosity with new materials or projects or building
excitement with scavenger hunts or other active experiences
are part of classroom instruction, but they are also quality pro-
fessional development. Activities like scavenger hunts can be
useful when students or educators are kicking off a new school
year or visiting a newly established makerspace for the first
time. The scavenger hunt in Figure 1.2 goes beyond just find-
ing materials and getting acclimated to a STEM space; it also
forces participants to think flexibly about different items and
how they can be used. Consider using this as a partner or small
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group challenge, setting a time limit for the hunt and estab-
lishing parameters for how groups should move through the
space as they look for items. Once the items have been found,
ask students to share their ideas, providing a rationale for why
their items meet the description. It can be surprising what par-
ticipants come up with!

FIGURE 1.2 o STEM Scavenger Hunt

Let’s Go on a STEM Scavenger Hunt!
Can you find an item that fits each one of the categories?

S T E M
Something A to:::hm Something | An item that
flexible P that grows rolls
Something M::::ql Something | Something
transparent | - ¢ colorful that fastens

- . hi
Something | Something Sometiing An item that is
A that uses
that writes to stack strong
power
www.steam-makers.com @DrJacieMaslyk

STEAM Maker professional learning is for all educators. This
approach to learningis not just for “STEM teachers.” It welcomes
in the expertise of librarians, math teachers, educators from
the music department, instructional assistants, reading spe-
cialists, science teachers—everyone. It is the kind of learning
that requires active thinking and participation. Learning activ-
ities should amplify the 4 Cs—creativity, collaboration, critical
thinking, and communication—fully engaging participants in
the experience. This is not your usual “sit and get.” If we want
educators to approach teaching and learning differently, the
professional development that we offer needs to look and feel
different. STEAM Maker professional learning introduces edu-
cators to new materials, emerging technologies, and unconven-
tional techniques. Whether constructing musical instruments
from recyclable materials, experimenting with augmented/
virtual reality (AR/VR), or designing marble runs, teacher devel-
opment should give educators the time and space to try new
things and think about the ways they might incorporate them
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into their content areas. We want teachers leaving professional
learning with the knowledge to share new ideas with students
and the excitement to implement them in meaningful ways. If
we design professional learning that mirrors the learning we
want in our classrooms, then we are setting up teachers and
students for success.

THE MINDSET

Embracing STEAM Making does require a certain mindset. This
mindset is flexible and curious and is often thought of as “out-
side the box” thinking. As learners wonder about problems that
aren’t always easily solved, they develop curiosity and expand
their thinking. It includes things like combining ideas to create
new things and taking apart things to find out how they work.

This mindset is not something that you can force upon learners,
but rather something that you guide students toward. With sup-
port, we can encourage our learners to explore new materials,
tackle big challenges, and extend their thinking beyond what
is possible.

Developing a mindset for STEAM Maker learning can be difficult
for some, both students and teachers alike. It requires grappling
with ideas and experiencing failure, things that are not com-
fortable for many. As learners encounter setbacks, they build
resilience, rebounding into new learning. As teachers experi-
ence challenges, they rethink their instruction and reimagine
ways to engage students in learning.

A mindset to support STEAM Making can be defined within
the four Ps:

® People
® Personalization
® Persistence

e Play

In schools where STEAM and making are growing, it is due to
the people: teachers, principals, superintendents, and other
school leaders who are fostering this mindset. STEAM and mak-
ing thrive not just because of the people leading it but because
of the sharing and collaboration that happen among makers.
When young people and adults are engaged in making, they
share expertise and connect with others. This connection hap-
pens face to face in makerspaces but also online through a grow-
ing community of bloggers, podcasters, and social media users.
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STEAM and making are strategies that make sense for differ-
ent types of learners. Personalization makes that possible. The
hands-on nature of this work lends itself to true student-
centered learning. When students have a choice in what they
are working on, engagement is high and students are focused.
Enter a makerspace and watch students as they select materials
or work on projects. Their personal interests drive their decision
making. (You'll hear from students in Chapter 4 as they describe
why personalization transformed their interest in school.)
Traditional teaching and learning place teachers at the front of
the room delivering content to students. When learning is made
personal, the teacher can facilitate individual interests and
foster the work initiated by children.

How often do you set your students up to fail? Probably not a
question you've been asked before! Failure is an important com-
ponent of persistence. Acquiring knowledge in STEAM Making
comes through inquiry and exploration, as opposed to direct
instruction or mastery learning. This takes time and effort. In
schools where students engage in STEM learning, things don’t
always turn out the way they were planned. And that is OK!
Groups of students engage in an engineering design challenge
or conduct an experiment—sometimes it works and sometimes
itdoesn’t. STEAM learning can be messy and unconventional. It
may require trial and error. Students may encounter obstacles or
find shortcuts. It is likely that at some point, they will fail. How
students respond to that failure is a part of the STEM mindset.

John Dewey said, “Failure is instructive. The person who really
thinks learns quite as much from his failures as from his suc-
cesses.” This is a tough lesson for kids to learn. Failing and
bouncing back from that failure is critical to a STEM mindset,
and to life.

Take a design challenge, for example. Students are given some
materials, criteria for building, and time to work. The design
process requires them to devise a plan—a plan that may or
may not work. The plan may be revised or completely thrown
out the window. The students might try several iterations of a
model to meet the design criteria. This work can be frustrating
for kids, especially for those who need instant gratification and
validation. (Does this cover many of the kids that you know?)
Developing a maker mindset means that teachers and students
build qualities of perseverance and persistence in the face of
challenges.

The last P is for play. STEAM learning and making are fun
approaches to classroom instruction. Tasks tap into student
curiosity and allow creativity to shine. Student makers tinker
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and explore with a variety of materials in a variety of spaces.
STEAMers build and design in ways that challenge the mind
and brighten the spirit. STEAM Makers combine to form a model
of learning that is truly student centered and fun.

For some students, STEM experiences give them the chance to
thrive. It is when they get to try new things (and then try some
more). It is often when students get to access different types
of learning modalities, beyond what occurs within traditional
courses. The nature of STEM learning represents possibilities
for creativity and innovation.

STEM learning is meant to be open ended, which is why learners
encounter stumbling blocks and experience failed experiments
or designs. In authentic STEM experiences, there shouldn’t be
one anticipated endpoint or product of this learning. It is what
the learners construct it to be.

WHY IS THIS IMPORTANT?

Twenty-first century students want active, relevant learning.
They want to be connected to their peers, those in and out of
school. They want to pursue their interests and have a choice
in their learning. Although this may be out of the comfort zone
for some educators, there are many potential benefits to imple-
menting this in the classroom. As we know, success beyond
school requires more than basic knowledge and skills. Want stu-
dents to understand content more deeply? Want them to retain
what they’ve learned? Interested in seeing them build their con-
fidence and solve complex problems? If we want to truly reach
our students and help them to become thinkers, questioners,
and innovators, then this is worth a shot.

BUT WHAT ABOUT STANDARDS
AND STATE ASSESSMENTS?

State testing continues to be a driving force in education. With
ongoing pressures to increase student performance on these
tests, it is tempting to let these distractions lead us to “teach
to the test” and overwhelm our students with test prep work-
books, worksheets, and practice tests. At some point we need to
ask ourselves, What is really best for kids? Do we want to create
a generation of good test takers? Do we want students who can
click on a circle with proficiency? Or do we want students who
can think for themselves, communicate with others, and
successfully work with a team?
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The Common Core State Standards’ (CCSS) emphasis on real-
world application of knowledge and skills, push for competen-
cies in critical thinking, use of relevant technology and media,
and focus on student collaboration fit well within the framework
for STEAM education and the maker movement (see Table 1.1).
The rigor and relevance that these newly adopted standards
require can be addressed through hands-on/minds-on learning
that happens in schools embracing STEAM Making. Students
develop an in-depth content knowledge of the material they are
learning about. They focus on the process of completing a task,
not just the product. Engaging in problem-solving tasks, students
learn how to reason and persevere when the answers are not
right there in front of them. These experiences offer students
the opportunity to build independence but also work collabo-
ratively with others. The CCSS require students to investigate
topics, analyze data, cite evidence, and present information. Isn’t
this what we want our graduates to do?

TABLE 1.1 o Correlations of Standards

NEXT GENERATION
SCIENCE STANDARDS: COMMON CORE STATE Sﬁ:‘fgr;ﬁh"xﬂ:n
SCIENTIFIC AND STANDARDS MINDSET
ENGINEERING PRACTICES
1. Asking questions (for Speaking and Listening: Prepare for Personalization
science) and defining and participate effectivelyinarange
problems (for engineering) = of conversations and collaborations
with diverse partners, building on
others’ ideas and expressing their own
clearly and persuasively.
2. Developing and using Standards for Mathematical Practice: = Persistence

models Model with mathematics.

3. Planning and carrying out Standards for Mathematical Practice: = Playful
investigations Look for and express regularity in
repeated reasoning.

4. Analyzing and interpreting = Standards for Mathematical Practice: = Persistence
data Look for and make use of structure.

Standards for Mathematical Practice:
Reason abstractly and quantitatively.

5. Using mathematics and Standards for Mathematical Persistence
computational thinking Practice: Make sense of problems and
persevere in solving them.

Standards for Mathematical Practice:
Attend to precision.

22 STEAM Makers

Copyrighted Material, www.corwin.com. Not intended for distribution.
For promotional review or evaluation purposes only. Do not distribute, share, or upload to any large language model or data repository.



NEXT GENERATION

SCIENCE STANDARDS: COMMON CORE STATE S"‘I'IETI\I:B:IEII:III-\IIV:III:R
SCIENTIFIC AND STANDARDS MINDSET
ENGINEERING PRACTICES
6. Constructing explanations = Speaking and Listening: Present Playful

(for science) and designing ~ information, findings, and supporting

solutions (for engineering) ~ evidence such that listeners can
follow the line of reasoning and the
organization, development, and style
are appropriate to task, purpose, and
audience.

Standards for Mathematical Practice:
Construct viable arguments and
critique the reasoning of others.

7. Engaging inargument from = Writing: Write arguments to support People
evidence claims in an analysis of substantive
topics or texts, using valid reasoning
and relevant and sufficient evidence.

Reading: Delineate and evaluate

the argument and specific claims in

a text, including the validity of the
reasoning as well as the relevance and
sufficiency of the evidence.

8. Obtaining, evaluating, Writing: Gather relevant information People
and communicating from multiple print and digital
information sources, assess the credibility and

accuracy of each source, and integrate
the information while avoiding
plagiarism.

Because STEAM and making take an integrated approach to
learning, students gain a more comprehensive understanding
of topics and how the topics relate to the real world. The CCSS
aren’t the only standards that need to be considered, though.
The Next Generation Science Standards released in 2013 also
align with STEAM and making.

NEXT GENERATION
SCIENCE STANDARDS

With the release of the Next Generation Science Standards
(NGSS), this is a critical time to engage students in STEAM
fields. “Science, engineering, and technology permeate nearly
every facet of modern life, and they also hold the key to meeting
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many of humanity’s most pressing current and future chal-
lenges” (National Research Council, 2013).

The NGSS include a framework for science learning that
includes components of STEAM and making and was devel-
oped through a partnership between the National Research
Council (NRC), National Science Teachers Association (NSTA),
American Association for the Advancement of Science (AAAS),
and Achieve (an educational, nonprofit reform organization).
Twenty-six states collaborated with these partners to cre-
ate them. These standards recommend that science be built
around the following three major dimensions: (1) scientific
and engineering practices, (2) crosscutting concepts, and
(3) core areas.

SCIENTIFIC AND ENGINEERING PRACTICES

Scientists engage in certain practices as they investigate the
world around them. Engineers also employ these practices
as they design and build models. A strong foundation of both
skills and knowledge are needed to develop these practices.
With an emphasis on engineering, the NGSS stress the for-
mulation of problems that can be solved through design. It
is this type of learning that will clarify for students the rele-
vance of science, technology, engineering, and mathematics
beyond school.

What does this look like in the classroom?

e Students ask questions as they plan and carry out
investigations.

® Learners develop and use models to solve real problems.

e C(Classrooms are engaged in gathering, analyzing, and
interpreting data as they construct explanations and
design solutions.

® Groups of students engage in computational thinking and
use evidence to build and defend an argument

CROSSCUTTING CONCEPTS

The NGSS define the crosscutting concepts as those that
have application across all domains of science. These include
patterns; cause and effect; scale, proportion, and quantity;
systems; energy and matter; structure and function; and stabil-
ity and change. Some of these concepts are applicable to math,
technology, and the arts as well.
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CORE AREAS

The core areas, as defined by NGSS, are physical science; life
science; earth and space science; and engineering, technology,
and application. These areas were selected because they are
important across multiple disciplines. In the general curric-
ulum, these domains are taught over multiple grade levels at
increasing levels of depth.

The three dimensions of the NGSS provide a framework for the
K-12 standards in science and engineering, but combined with
the CCSS, these also align with the four components of STEAM
and the mindset for makers. The connection to the CCSS
includes not only the Standards for Mathematical Practice but
also the individual standards from within the English Language
Arts Standards (reading, writing, speaking, and listening).

This is by no means a comprehensive analysis and alignment
of the standards but rather intends to show the multiple con-
nections between the two sets of standards and their align-
ment with the principles of STEAM and maker education. As
you develop learning opportunities in STEAM and making in
your school, you will certainly find additional connections to
relevant standards.

EXPANDING STANDARDS

Over the last ten years, the number of standards has increased.
Many states have added standards for areas like digital citi-
zenship, computer science, and STEM. Most recently, in places
like Pennsylvania, Maryland, and Missouri, standards have
been added to promote environmental literacy and aware-
ness around relevant, global science concepts. As many states
revise their standards, a new emphasis on the environment
and sustainability is evident. In turn, school districts are mak-
ing changes to their curriculum to include projects on climate,
clean water, and energy. Schools are adopting programs to pro-
mote ideas like hydroponics, conservation, and civic action.
Many schools are utilizing the United Nations Sustainable
Development Goals (SDGs) as a roadmap for teaching these
critical topics.

As we support students in the integration of STEAM subjects,
many SDGs can also be incorporated into our work. Developing
content knowledge in science and engineering can connect to
student projects designing sustainable cities and solutions for
clean energy. Students can pursue topics like food insecurity,
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sanitation, and renewable resources through STEAM learning
and apply that knowledge as they design possible solutions
through making.

UNITED NATIONS SUSTAINABLE
DEVELOPMENT GOALS (SDGS)

1. No poverty

2. Zero hunger

3. Good health and well-being

4. Quality Education

5. Gender equality

6. Clean water and sanitation

7. Affordable and clean energy

8. Decent work and economic growth

9. Industry, innovation and infrastructure
10. Reduced inequalities
11. Sustainable cities and economies
12. Responsible consumption and production
13. Climate action
14. Life below water
15. Life on land
16. Peace, justice and strong institutions
17. Partnership for the goals

WHAT DOES IT MEAN
TO BE CREATIVE IN
A STANDARDS-BASED SYSTEM?

Young children are instinctively creative: building with blocks,
finger painting, using their imaginations, and exploring the
world around them. STEAM education and the practice of mak-
ing embraces this idea and enhances creativity beyond the gen-
eral curriculum. In Yong Zhao’s World Class Learners, the author
discusses the fact that schools do not encourage creativity but
instead “prepare good employees” (2012, p. 15). He advocates
that education should never suppress curiosity and imagi-
nation. Taking that a step further, I would argue that schools
should create opportunities to foster curious minds and pursue
imagination, both in their students and teachers.
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The freedom and flexibility to explore STEAM and making can
be a challenge in a standards-based, accountability-driven edu-
cational system. It is a challenge that schools are taking along
with community partners, libraries, parents, and corporations,
positioning STEAM Making as a viable solution for positive edu-
cational change. This change is echoed by Sir Ken Robinson,
ultimate supporter of creativity and innovation in schools.

In his 2006 TED Talk, Robinson implored educators to accept this
changing paradigm and begin thinking about a new approach
to teaching. His talk attained close to thirty-two million views
on YouTube. He asserted that schools kill creativity and spoke
about the uncertainty of the future. We know now that STEAM
and the maker movement have forged ahead as a means to
develop creativity and innovation in our students. Are you ready
to accept this change and embrace the opportunities that come
with STEAM Making in your classroom?

Summary

As we look ahead to what the future holds
for education, it is filled with possibilities.
What topics are you wondering about? How
will you deepen your knowledge and expand
your imagination? Creative educators are
utilizing resources and aligning standards

to design engaging instruction and ensur-
ing access for all students. With wonder and
excitement we continue to build engaging
learning environments and offer innovative
learning tools that will compel our students
to imagine, reprogram, and make!

Expanding Your Thinking

How does my instruction activate wonder and imagination in my
students?
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