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Project-based lessons for 
your STEM classroom 

• FREE Global Information System
{GIS/T) software

• FREE training
• FREE lesson modules
• Stipends available

Learn more at mivu.org/services/grace-project. 

,. MICHIGAN VIRTUAL UNIVERSITY w You Can Learn Virtually Anything•

The National Science Foundation awarded a grant to Michigan Virtual 
University® for support of the Collaborative Project: GIS/T Resources and 
Applications for Career Education (GRACE). The four-year project, which 

began on Sept. 1, 2014, is successfully completing the first phase of teacher 
professional development for Cohorts 1 and 2. 

http://www.mivu.org/services/grace-project
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Igniting Learning Through 
Meaningful Collaboration And 

Innovation  

Founded 1975

An organizational member of  
The International Society  

for Technology in Education

MACUL is a 501 (c) (3) non-profit  
organization that exists to:

■  provide a state association for 
educators involved with, or seeking 
knowledge of, computer-related 
technology in learning

■  provide for the sharing and exchanging 
of ideas, techniques, materials, and 
procedures for the use of computer-
related technology through  
conferences, publications  
and support services

■  promote and encourage effective, 
ethical and equitable use of computer-
related technology  
in learning

■  encourage and support research 
relating to the use of computer-related 
technology in learning.

E-mail address:
macul@macul.org

Website:
www.macul.org
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Apply Now! MACUL Grant application window is open 
through May 16 — www.macul.org/grantsawards

APRIL 2016
April 19 ����������MACUL Board meeting, 

MACUL Building, Lansing

MAY 2016
May 6 ������������ UP MACUL Conference, 

Kingsford HS, Kingsford, MI

May 13 ����������Mobile Learning 
Conference, Kalamazoo 
RESA

May 15-17 �����MACUL Leadership 
Retreat, Grand Rapids

May 16 ����������Last day to submit MACUL 
Grant application, 5 PM

JUNE 2016
June 26-29 ���� ISTE 2016,  

Denver, CO

AUGUST 2016
August 4, 5 ����Leadership Mindshare, 

Grand Rapids, Amway 
Grand Plaza Hotel,  
MACUL SIGADMIN  
event

August 9 & 10  GoogleFEST,  
Grand Rapids,  
Amway Grand Plaza Hotel
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We are still coming 
off the heels of yet 
another amazing 
MACUL Annual 
Conference, but at 
the beginnings of 
inspired teaching and 
learning. It is with 
this thought heavily 

on my mind that I look forward to our 
theme: Full STEAM Ahead!

The 2016 MACUL Conference fea-
tured a two day Makerspace, Student 
Technology Showcase, multiple 3D 
printer vendors, the Sprout Truck, 
Virtual Reality and Augmented Reality 
sessions, multiple featured sessions 
on STEM and innovation learning, as 

well as 20+ sessions focused on STEM/
STEAM learning for the classroom!!

In addition to the depth of confer-
ence offerings, MACUL has been able 
to participate in several other avenues 
that support 21st Century Learning ini-
tiatives. These opportunities include 
discussions around technology rich 
environments, Partnership for 21st 
Century Learning, Future Ready Schools 
and multiple Coding in Education pro-
grams. 

In my opinion, STEM learning is the 
way of thinking behind creating glob-
ally competitive citizens for years to 
come. So regardless of the acronym, it 
excites me more than I can express here 

to see an organization so committed 
to providing in-depth, quality learn-
ing opportunities in so many realms of 
STEM education!

We look forward hearing about your 
stories of implementing STEM/STEAM 
In your classrooms, districts and your 
own learning!!!! 

Mark Smith is currently the Executive Director 
of MACUL and is a 2001 Graduate of the 
University of Dayton School of Law and 
1998 Graduate of James Madison University 
where he focused on Integrated Science and 
Technology. He has worked in K-12 Education 
for 10 years, but most recently as Dean of STEM 
for the L&N STEM Academy in Knoxville, TN. 
Follow him on Twitter @SmithStem or contact 
him at msmith@macul.org.

FROM THE EXECUTIVE DIRECTOR • BY MARK SMITH
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BY KEVIN CLARK

FROM THE PRESIDENT
As I write this, the 
2016 annual 
conference is still 
fresh in my mind. 
As you read this, 
however, the 
conference is a fond 
memory somewhat 
obscured by the 
awesome spring 

break you had! Let me take a moment to 
remind you of the Showcase Theater, a 
new event where educators shared the 
exceptional lessons and strategies they 
use to engage their students. Did you 
have a chance to visit the Makerspace? 
There were numerous opportunities to 
get your hands dirty with robots, 
construction, soldering, and more. And 
what about the Student Showcase, where 
excited kids had a chance to show off 
their skills and what they enjoy about 
their classwork?

These aren’t the only things that 
were happening, of course. The other 
aspects of the annual conference were 
incredible as well, but I wanted to draw 
attention to those I mentioned because 
the interactivity of these zones, the 
opportunities for discovery, and the 
natural integration of disciplines are all a 
natural fit to the theme of this journal.

STEAM or STEM? I’m not here to debate, 
although I’m sure there are those out 
there ready for that discussion. I do, 
however, want to push forward the idea 
that the integration of these individual 
fields is not new for technology-using 
educators. That’s been the whole idea of 
technology integration all these years, 
right? Utilize the tools and resources 
available and then apply knowledge to 
solve a problem. In the case of STE(A)M, 
it’s simply a matter of focusing attention 
on the core areas contained in the 
acronym.

In case you didn’t know, STE(A)M 
education has been receiving a lot of 
attention lately. I don’t think there 
are too many of us who would argue 
against an increase in core knowledge 
of science, technology, engineering, art, 
and math. Probably few objections to 
inquiry, problem solving, and real world 
applications. And there is no doubt that 
students who have higher STE(A)M 
literacy will be better equipped to thrive 
in society. 

But what does STE(A)M education and 
MACUL have to do with one another? 
As it turns out, STE(A)M education 
naturally encompasses many of the same 
ideas and strategies that are already part 

of the conversations in “ed tech” circles. 
Robotics, coding, global connections, 
making, Minecraft - they’re in our 
wheelhouse! So Full STEAM Ahead!

Kevin Clark is the Director of Technology 
Services at Berrien RESA and has been a 
MACUL member for 17 years. He enjoys 
running, video games, and his family. Contact 
him at kevin.clark@macul.org.

www.maculconference.org

mailto:msmith@macul.org
mailto:kevin.clark@macul.org
http://www.maculconference.org
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BY KEVIN CLARK

MACUL HONORS 2016 MACUL AWARD WINNERS
MACUL offers awards to honor members who demonstrate outstanding achievement in the use of technology 

to improve education. MACUL honored these awardees during its annual conference on March 9-11, 
2016 at DeVos Place in Grand Rapids. Award winners receive gifts, complimentary registration and hotel 

accommodations to the MACUL Conference. The Digital Leader and Technology Using Teacher award winners 
have the opportunity to enter the International Society for Technology in Education (ISTE) award competition.

DIGITAL LEADER AWARD:  
Steve Denniston, Ravenna Public Schools

TECHNOLOGY USING TEACHER AWARD:  
Edith Erickson, St. Francis de Sales School, Manistique 

PRESIDENT’S AWARD:  
Tony Vitale and CDW-G for their 

outstanding commitment to support 
excellence in education in Michigan.

STUDENT TECHNOLOGY AWARD:  
Gull Lake Arduino Project – Gull 

Lake Community Schools

FRANK MIRACOLA 21THINGS  
EDUCATIONAL EXCELLENCE AWARD: 

Kay Wejrowski, Media Specialist, Swan Valley 
High School. This award is named by MACUL, 
the REMC Association of Michigan (REMCAM) 

and Michigan Virtual University (MVU). 

THE ISTE MAKING IT HAPPEN AWARD JACKET  
was presented David Tebo, Superintendent, 

Hamilton Community Schools.

Visit www.macul.org for more information 
about these MACUL Awards.

Edith Erickson, Tony Vitale, Steve Denniston 

Gull Lake Arduino Project Students

David Tebo  
receives award  
from Kevin Clark

Kay Wejrowski 
presented award 
by Sue Schwartz

http://www.macul.org
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 STEAM
We know the arts are important for student growth and 
development and that students engage with learning in a different 
way when they are offered opportunities to explore the visual, 
performing and applied arts as part of their school experience. 
What most of us don’t often think about is the interplay between 
science and the arts. “Design-thinking permeates much of applied 
science,” says Andrew Vanden Heuvel, MVU®’s Senior STEM 
Education Specialist. The addition of Art and Design to STEM 
makes the interplay among the subject areas explicit. 

Megan Schrauben, Integrated Instruction Consultant, and Ruth 
Anne Hodges, Curriculum and Instruction Unit Manager, at 
MDE emphasize that whether you call it STEM or STEAM, the 
focus is on the integration of standards and expectations across 
the disciplines. STEAM is an acknowledgement of what’s always 
been present, but it shines a light on the critical aspect of design.

DESTINATION CAREER AND COLLEGE READINESS
As Schrauben says, “The characteristics described in the Career 
and College Readiness chart [link: www.michigan.gov/documents/
mde/CCS_Standards_417951_7.pdf] require a common vision 
across content areas to involve students in practice; this then 
increases the level of rigor of student interaction with the content. 
You can’t engage students in these characteristics fully unless 
you’re integrating within and across the content areas. STEM or 
STEAM gives context for problem solving. Students have to look 
for various solutions and be able to use math and writing and 
science skills to communicate them to project stakeholders they’re 
answering to just as they would – will – in the real world. Math 
taught in a silo won’t help students to see how math is used as a 
language to solve problems. STEM helps teachers to frame student 
learning at a deeper, more rigorous level and be explicit about 
what piece they are adding to the STEM equation.”

The routes open to students through STEAM programs expand 
their academic choices and contribute to their college and 
career readiness. Projected job growth in STEM-related careers 
is very positive. 

 

For more information, go to  www.ed.gov/stem.

Hodges says, “Content area facts are literally at our fingertips. 
Instruction is based on how to get to deeper, more meaningful 
learning. We need people who know how to use those facts; 
technology demands instruction be different.” The result for 
students is acquiring the four characteristics of Career and College 
Readiness, in other words, “the skills necessary to earn a self-
sustaining wage and participate in postsecondary opportunities 
without remediation.”

Michigan Department of Education:  
www.michigan.gov/mde/0,4615,7-140-28753---,00.html

WHAT DOES THE STEM/STEAM TRAIN DELIVER?
“The new Michigan Science Standards build across grade levels 
in very thoughtful and strategic ways and provide many new 
opportunities,” says Vanden Heuvel. For example,
• Integrating traditional science content with science and 

engineering practices in the classroom, as well as the thematic 
cross-cutting concepts that appear across traditional subject 
areas like physics, biology and chemistry.

• Moving beyond the traditional “silos” of math and science 
courses (such as physics, biology, chemistry and geometry) 
toward more integrated course models. One example of this 
integration would be courses like Michigan Virtual School®’s 
Oceanography, where students learn important chemistry, 
biology and geology concepts all in the context of Earth’s 
oceans. 

The common elements of innovation and creativity are 
fundamental to all the STEAM components. You can see the 
interplay in robotics. The establishment of over 400 FIRST 
Robotics teams across the state indicates the growth in popularity 
with students. While construction and competition take place 
face-to-face, the academic preparation happens in both the 
traditional classroom and online courses. MVS math instructor 
and robotics coach Andrew Spiece says, “From Employability 
Skills to Entrepreneurship, Intro to Computer Science to AP 
Physics, any Math course up to Calculus, Art Appreciation, Web 
Design Basics – all these courses are part of robotics.” The same 
opportunities to problem solve, communicate and collaborate you 
see in robotics are present in all STEAM projects.

STEM
By Jamey Fitzpatrick | President & CEO, Michigan Virtual University®

 or

Use technology and 
tools strategically 
in learning and 
communicating

Communicate 
and collaborate 
effectively with a 
variety of audiences

Use argument and 
reasoning to do 
research, construct 
arguments, and 
critique the reasoning 
of others

Solve problems, 
construct explanations 
and design solutions

http://www.michigan.gov/documents/mde/CCS_Standards_417951_7.pdf
http://www.michigan.gov/documents/mde/CCS_Standards_417951_7.pdf
http://www.ed.gov/stem
http://www.michigan.gov/mde/0,4615,7-140-28753---,00.html
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WHAT IS REQUIRED TO KEEP STEM/STEAM  
MOVING DOWN THE TRACKS?
One of the challenges ahead is to support teachers by providing 
materials and resources to meet the new challenges of integrating 
all the components into instruction. Among the projects MVU 
and MVS staff are pursuing to increase instructional resources 
and expand instructional capacity are the GRACE Project and 
MechaPhysics.

MVU is a proud partner of the NSF-funded GRACE (GIS 
Resources and Application for Career Education) project where 
cutting edge technologies like GPS, spatial analysis and online 
mapping collide in the world of GIS (Geographic Information 
Systems). The world-leader in GIS software, ESRI, has made 
their complete suite of products available for free to teachers 
throughout Michigan. The GRACE Project is in the midst of 
training middle and high school teachers how to integrate GIS 
technology into their science and social studies classrooms. 
Teachers are leading students through open-ended projects that 
get them asking new questions, collecting their own data, and 
“doing science” rather than just learning about it – precisely what 
STEAM education is all about.

The distinction between “Career Technical Education” (CTE) 
and traditional academic instruction is blurred in light of the 
STEAM revolution. MechaPhysics is a new blended curriculum 
developed at MVU and currently being piloted. This content 
covers the traditional physics standards in the context of advanced 
manufacturing and mechatronics applications and will be freely 
available to anyone in the state through the MVU MyBlend 

Learning Object Repository (http://lor.myblend.org). We hope it 
is just the first of many examples of integrated STEAM courses 
delivered in a blended/online format in Michigan. 

STEAM DESTINATION INTEGRATION 
When an engineer designs a coffee pot, it’s not just about applying 
science and math principles to create a functional device, they are 
also applying design principles that will make the device easy to 
handle and use as well as pleasing to the eye. When a computer 
scientist shares new technology with the public, the science, math 
and technical concepts as well as the instructions for use must be 
conveyed through visual, written and spoken communication; 
and the technology must be easy to manipulate and attractive to 
consumers. STEM/STEAM pathways are invitations to students 
to consider a number of access points to rewarding academic 
pursuits and work.

While educational leaders, content area specialists and 
curriculum teams continue to work together to lay the foundation 
for STEM/STEAM integration, resources and materials are on 
their way. The results will be more opportunities for students to 
expand their academic choices that contribute to their college 
and career readiness. 

Author information 
Jamey Fitzpatrick, President and CEO of MVU®, 
has served as a catalyst for change and a champion 
of innovation in public education. Fitzpatrick 
serves on the Board of Trustees for Olivet College.

Feeling stressed about budget constraints, lack of time, and an ever-
increasing amount of responsibility? Funded by a grant from The 
Michigan Department of Education, EduPaths (www.edupaths.org) 
is a free professional development portal for all Michigan educators. 
Aligned with the Michigan School Improvement Framework, 
the goal of EduPaths is to provide and connect educators across 
the state to opportunities for high quality professional learning. 
Teachers and administrators across Michigan will have access to 
free online courses that will support best practices in instruction, 
technology integration, and will support schools in preparing 
students for work in a global economy as well as connections to 
many opportunities provided via in person and blended instruction 
through our partners.

EduPaths allows users to personalize their own learning plans, 
making it “Any Time, Any Place, Any Way, Any Pace”. Courses on 
EduPaths are divided into 9 pathways: 
• Assessment
• Curriculum
• Data
• Early Childhood
• Foundation

• Instruction
• Leadership
• School Improvement
• Technology

EduPaths has been strategically designed with multiple on and 
off ramps. Users may choose their pathway and also the depth of 
learning as each pathway is organized as a continuum: Discover, 
Explore, Apply, and Model. Begin your learning at the discovery 
level or jump right into modeling.                  continued on page 27

https://drive.google.com/open?id=0B4_QZGS52lRsSU81a3Q2NzU1UkU

EduPaths: PERSONALIZED LEARNING FOR TEACHERS
By Danielle Letter, Kim Garcia, Jake Gentry

http://lor.myblend.org
http://www.edupaths.org
https://drive.google.com/open?id=0B4_QZGS52lRsSU81a3Q2NzU1UkU
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There are always opportunities all around us that can inspire 
STEM/STEAM related activities, projects, and programs. Inside 
and outside of my elementary classroom we are igniting learning 
with these opportunities at Otsego Public Schools. 

LEGO LEAGUE:
A couple of years ago, I was at Downtown Disney (Disney Springs) 
and visited the Lego Store. There was an area where kids and adults 
could build Lego cars and then send them down a ramp. There 
was so much excitement and engagement with both parents and 
kids. At one point, I observed several parents having to literally 
pull their kids away in tears. Reflecting on this, I thought “I want 
to bring that engagement into my school.” The following spring I 
started a Lego League for students in 1st -3rd grades. Students met 
once a week for five weeks. Each week the students built a different 
car and recorded the data in their engineering notebook. Lego 
League focuses on science concepts such as friction, potential 
energy, kinetic energy, gravity, elasticity, air pressure, and math 
concepts such as measurement, time, and distance. 

We had 86 students our first year, which was a great start to the 
program with 16% of the students being girls. Now in our second 
year, we have 206 students participating in three buildings and 
28% of them are girls. No students are turned away from this 
program for any reason. At the end of the program we have an 
open house where students show off their vehicles. It is a great 
night for students and parents – we are expecting over 500 to 
attend this year. A great part of this program is that it funds itself; 
it is low cost to operate and requires no money from the district. 
The cost is just $12 per student, covering all the materials needed. 

OTSEGO ELEMENTARY ROBOTICS: 
In Summer 2014, Otsego Public Schools received the America 
Grows Rural Education grant for $25,000, sponsored by the 
Monsanto Fund. The money was used to create a Lego Lab at 
one of our buildings. Fifteen EV3 Lego Robots were purchased 
along with the Legos. With those robots, we intended to have a 
4th/5th grade FIRST Lego League, which normally consists of 
teams of 4-10 students and a maximum of two teams per school. 
However, we had 36 kids interested in the program and knew we 
could not take all of the kids to participate in the competition. 
We decided to allow all students to participate and break them up 
into groups of two or three; this way, they could solve challenges 
in small groups and have their own competition against other 
students from Otsego. We focused on curriculum concepts such 
as measurement, levers and gears, and used other “soft skills” 
such as teamwork, problem solving, communication, and critical 
observation. We had a great first year where all 36 students were 
able to participate and experience great success! 

In the second year, we were able to expand the program with 
additional grant dollars. We purchased another 20 EV3 robots. 
That made it possible for us to accommodate more participants; 
we went from 36 to 82 students from our 4th and 5th grade, 
which is about 20% of students from those grades. In addition, 
we were able to hold practice sessions at each school eliminating 
the barrier of students having to find transportation from another 
building. We created our own challenges and even printed our 
own playing mat with our Otsego Elementary Robotics Logo. The 
competition was then expanded and we had a challenge board 
going for each building. It was an awesome night for all who 
attended and participated. The cost to the students is $10, which 

By Michael Miller

“To invent, you need to have good imagination and a pile of stuff.” -Albert Einstein 

IGNITE 
Learning  

with STEM/STEAM 
activities, programs, and camps! 



helps cover costs such as Legos, challenge board material, and 
3D printed filament for challenges and awards. We awarded the 
coveted Golden Bulldog Award to the top team from each school.

TECH CAMP:
The first couple weeks of summer usually marks the start of 
summer sports camps for students. As a youth soccer coach, I 
fully support those camps and think they are important for kids. 
However, there aren’t too many opportunities for students to do 
tech-related activities once summer starts. I decided to create a one 
week Tech Camp for my students going into 5th and 6th grades 
and focused on design thinking. I gave kids guidelines each day, 
but let them design, create, play, and solve different technology 
problems. 

Day 1: Students designed their own Minecraft bobbleheads of 
their favorite Minecraft character in Tinkercad and then 3D 
printed it in our classroom. Some awesome designs came to life! 

Day 2: We used Minecraft to create and design our own community. 
They had more than 100 different challenges to complete. 

Day 3: We used the Sphero ball to solve different challenges using 
the Tickle app and just played. 

Day 4: Students planned, designed, and created their own video 
games using the Floors app; they were able to test and publish 
their game for the world to play. They also played each other’s 
games and advised on the design. 

Day 5: We finished the week by having students design and build 
their own Lego cars and race them down the ramps for distance, 
as well as design and build cable cars that went down a zip line! 
It was an awesome week. Check out our video Technology 
Summer Camp, https://goo.gl/bvp1A4, and see what students 
had to say about it! It was so popular that I ran a second week 
of Tech Camp at the end of summer. We have started planning 
for this summer’s Tech Camp and the 3D printing design project 
will be a Mini Light Saber. 

IN MY CLASSROOM: 
I love to challenge my students and find new ways to inspire them. 
Over the past couple of years I have been fortunate to receive grant 
funding and now have a variety of different tools in my classroom 
that I use to encourage higher-level thinking skills while applying 
STEM/STEAM concepts.

Programming is normally taught on the computer; however, there 
are many different tech tools that allow educators to teach this 
without the computer. Sphero, Ozobots, and EV3 Lego Robots 
are all ways that I can teach programming and problem solving 
without a computer. They allow the students to create and allow 
me the opportunity to give immediate feedback to the students. 
Students then can make changes and apply them to the robots. 

We have a 3D printer for each of my buildings and use them for 
a variety of different activities. Programs such as Tinkercad and 
Project Ignite allow my students to easily design and create 3D 
printed objects.
• 3rd graders designed their own superhero logos. We printed 

them and worked in a cross-curricular activity by having them 
write about their logo.

• 4th graders created 3D printed bookmarks for reading month. 
These original designs served as an initial introduction to design 
and also included common core standards in math.

• 5th graders created keychains and came up with unique 
creations that represented their personalities and character. 

We also do many other 3D printed projects for classes. The 
students love the printers and seeing their creations come to life!

REFLECT ON YOUR SUCCESS
With elementary students in particular, it is so important to give 
them good structure and barriers, but also allow them to design 
and create. I am so proud of my students and the passion they 
show in our activities and programs. They may think they are just 
having fun; but, they are learning a lot and we are able to make 
them THINK by creating. There are things around us everyday 
that can inspire. Don’t be afraid to take chances! 

[Michael will share more about these STEAM projects as a featured speaker 
on May13 at the Mobile Learning Conference, Kalamazoo RESA, sponsored 
by MACUL.]

Michael Miller is an Elementary Technology 
Teacher at Otsego Public Schools and previously 
worked at Galesburg-Augusta Community High 
School for 10 years. He has a Bachelor’s Degree 
in Business Administration and a Masters Degree 
in Educational Technology, both from Western 
Michigan University. He has taught every grade 
level including Pre-K. For more information on 
any of the projects, email: mmiller@otsegops.org or 
connect via twitter at @clarkmiller14.
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Eventual winners for DIX Street Elementary  
putting together their EV3 Robot!

1st through 3rd grade Lego League

https://goo.gl/bvp1A4
https://goo.gl/bvp1A4
https://goo.gl/bvp1A4
http://www.macul.org/events/mlc/
mailto:mmiller@otsegops.org
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This is a story of how math and science classrooms are changing 
and how a digital learning space is impacting all levels of 
teaching and learning at Northern Michigan University. Before 
we begin, you should know up front that I am a dreamer at 
heart. As a youngster, this precisely explained my fascination 
with both the Star Trek and Star Wars films. My mind longed 
to figure out everything from communicators and transporters, 
to levitating speeders and light sabers. As an adult, I see how 
many of these fantastical ideas from science fiction are real 
possibilities today because of the advances in math and science. 
Unfortunately, despite having wonderful teachers in school, 
I never appreciated the connection between my curiosity and 
the math and science I was being taught. Put simply, three silos 
existed, math, science, and me.

The traditional ‘content delivery’ approach most of us have 
experiences with was effective for providing a lot of content in 
the age of encyclopedias and having a skilled teacher conveying 
and explaining topics clearly was a valuable asset to our learning. 
Today however, with powerful computers and search engines in 
the palm of our hands, many will argue there must be a better 
way to approach math and science education. The discussion has 
become, ‘is it about facts, or is it about process?’

Over the last decade, acronyms like STEM have become familiar 
to most, and Common Core Mathematics and Next Generation 
Science Standards continue to make headlines. We have all 
become aware of integrating subjects and trying to incorporate 
the relevance of these subjects to one another and to our 
students’ lives. So STEM has pushed us to use technology in 
authentic ways, it has allowed us to incorporate design and 
engineering tasks inside our content areas, and it has given new 
strength to project based learning. New standards and STEM 
integration are also driving the development of new curriculum 
resources, course titles, and grade band sequences that may 
better foster integration of content areas. 

Most recently, there has been another game changer for math and 
science educators; the proposed inclusion of the arts into STEM 
education. Although not everyone is talking about it yet, it’s not a 
brand new concept. The pioneers have been talking about this for 
a decade or more with initiatives like the Makers Movement and 
other projects. So why should the instruction of math and science 
continue to evolve and now also include art? 

Should math and science teachers be interested in also including 
art alongside engineering, technology, and literacy? Well in short, 
yes, I think so. And I see three reasons why:
• That’s how the world works, concepts are connected and 

overlapping and messy.
• Not all students are going to be mathematicians or scientists. 

STEAM provides an opportunity for a wider audience to deeply 
engage with the math and science concepts that teachers so love.

• It’s fun. Educators have new freedoms to open up exciting project 
ideas for their students and students have new opportunities to 
utilize their strengths instead of fearing their deficits. 

Teaching and learning are supposed to be fun, lifelong endeavors, 
right? I think STEAM education has the potential to be everything 
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we want it to be in this respect. As a dreamer, I think allowing 
students some creativity and flexibility while they pursue learning 
targets will help STEAM education break down the silos that 
separate our student’s interests from their math and science 
content. I encourage everyone to get involved and make it a goal 
to try out at least one STEAM based activity every month. 

At the Glenn T. Seaborg Mathematics and Science Center we 
are pushing beyond our name, and beyond STEM, to include as 
many STEAM opportunities as we can. The Hannewald Digital 
Learning Design Laboratory was constructed to support these 
efforts. With versatility, peer-to-peer learning, and motivation 
in mind, the lab is able to host a variety of learning programs. 
With all major furniture on castors, floor to ceiling white 
board walls, multiple projection surfaces, and active classroom 
work stations the lab excels at getting participants engaged 
with each other while wrestling with content. We use a wide 
variety of technology to support teaching and learning including 
3D printers, microcontrollers, e-textiles and wearable tech, 
LEGO programmable products, beginning Robotics equipment, 
computer coding platforms, and more. Exploring self-guided 
learning and providing technology that can push our learning 
farther than it would have gone with previous generations 
of technology are two ideas that have lent themselves well to 
STEAM activities. The NMU School of Education is a strong 
partner supporting the lab and utilizes it for several methods level 
courses for pre-service teachers as well. As a result, we utilize as 
many inexpensive technologies as possible and we are providing 
grant programs to help facilitate our local schools acquiring this 
equipment. Open source communities and free websites like 

CS-FIRST by Google and Scratch by MIT are huge resources 
for educators as well. Products like Arduino, GoPro, LEGO, and 
Vernier are attainable through mini-grants or other sources if 
schools do not have the funds to purchase them directly.

For more information on how math and science can translate 
into STEAM education, look for support through Michigan’s 
Mathematics and Science Centers Network – a statewide network 
of 33 centers which have worked for over 26 years to support math 
and science education at all levels (www.mimathandscience.org). 
If you are a Michigan teacher, you have a Math/Science Center 
near you. Professional learning and student programs are being 
held around the state by like-minded individuals. Pre-made kits 
through Sparkfun (>Learn) or the Maker Shed are great ways 
to get started and spark ideas for content area projects later 
on. Perhaps consider starting a club at your school, write for a 
mini-grant to purchase Makey Makey’s, Arduino’s, LEGO Kits, 
3D printers, or other hardware to test out ideas and begin to see 
how these pieces of technology can be used for amazing STEAM 
learning in classrooms everywhere. Through STEAM education, 
our students’ imaginations can drive math and science learning!

Chris Standerford is the Director of the Seaborg 
Mathematics and Science Center at Northern 
Michigan University. He is a member of Michigan’s 
Mathematics and Science Center’s Network and has 
worked for 19 years in science education as both teacher 
& administrator. Special interests include educational 
leadership, literacy, differentiated instruction, and 
Making. Contact him at cstander@nmu.edu.
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It’s 3 o’clock. While wrapping up your day at school you 
glance at your favorite social media site. In your feed you see a 
heartwarming video of an inventor who has created a 3D printer 
that can print a human kidney (http://bit.ly/3Dexample1)! While 
you aren’t necessarily in the market to create organs, perhaps 
you could jump into the 3D printing world with your students to 
make something less complicated. An introductory search quickly 
becomes overwhelming with blog posts full of acronyms (PLA, 
ABS, CAD, FFF, OBJ, STL) and technical language. Fear not, it 
isn’t as hard as it sounds! 

The idea behind 3D printing is to take a model from the computer 
and make it in 3D using a 3D printer – a machine designed to put 
hundreds of layers of plastic together to comprise your object. As 
with any other machine, there are key terms to get familiar with to 
get started. It’s important to know the metric system, the concept 
behind how the printer works, and the software that runs your 
machine (called slicing software). Most of the printers hitting the 
education market are designed to make the machine the least of 
your worries (in theory).

The machines themselves are rather simple in their base 
functionality. You feed ABS or PLA spooled plastic into the nozzle 
and it heats it up to around 185 degrees Celsius to deposit on the 
print bed in layers. Some machines come heated beds or built 
in cameras. These are a bonus in terms of actually printing, but 
aren’t necessary. When deciding which machine you want, pick 
a reliable machine capable of printing what you design. A great 
place for reviews is 3D Hubs. They do a crowd sourced ranking 
of all of the 3D printers on the market and have a fair assessment 
of each (bit.ly/3dprintreviews). Purchasing a fancy machine that 
could break down frequently or that requires a ton of maintenance 
is the quickest way to stop your project before getting started. Be 
sure that the machine you select can use filament produced by 
most manufacturers rather than a proprietary type of cartridge. 
You should expect to pay no more than $0.05 a gram for filament.

The best way to get started is to find premade objects on sites such 
as thingiverse.com, pinshape.com, or repables.com. Look for files 
that have the most makes to ensure that the designs are viable. By 

starting with models that work, you can determine if your printer 
is working correctly and can play with settings to see how they 
make a difference in print quality. Not all 3D files are to be printed. 
Know that the 3D printer can’t print in the air, and the print has to 
be stable on the print bed in order to stay in the same place while 
it’s being printed. A shifted print can be a huge disappointment. 

3D Printing can be frustrating. You might have a lot of messed 
up prints as you begin, but forgive yourself and know that it will 
get better. Think of it like riding a bike. You have to get started 
to get better. Yoda doesn’t always have to have a droopy ear, and 
the Eiffel tower doesn’t have to look like a pile of spaghetti. You 
will find your groove the more that you practice. Just know that 
behind every awesome 3D print there are failures to match.

Once you have printed some of the pre-made files, get fluent 
in designing files. Free programs such as Tinkercad.com and 
ProjectIgnite.com allow you to get started and include tutorials to 
help learn how to design in three dimensions. Project Ignite is a 
great resource to use with your students as it has some pre-made 
assignments that will help develop their own skills in 3D design.

Utilizing 3D printing with your students can be very powerful. One 
of our students designed a scale replica of the Turtle submarine 
from the American Revolutionary War to demonstrate to his class. 
A project that I worked on involved designing a cardholder for a 
visually impaired student so that she could use her Braille Uno 
deck. I like to tell students the only problem that is unsolvable is 
the problem that nobody has tried to solve. Bringing a 3D printer 
into your classroom is an opportunity that allows your students to 
dream big and bigger! 

John Phillips is the Director of the MACUL 
Special Interest Group for Elementary

Education (@SigEEMacul). He is a graduate of 
Michigan State University’s Masters in Education 
Technology program and currently works for 
Berrien RESA as an Educational Technology 
Consultant. He can be found on Twitter at @bcgeek.

A failed 3D printed sphere!

3D printed banana

Getting  
Started

with Printing
By John Phillips, MACUL SIG Elementary Education Director

http://bit.ly/3Dexample1
http://bit.ly/3Dprintreviews
https://www.thingiverse.com/
https://pinshape.com/
http://repables.com/
http://Tinkercad.com
http://ProjectIgnite.com


16 | | MACULjournal| |Summer 2016

Coding and robotics are hot topics in education today, especially 
as schools strive to improve future career readiness for their 
students. The Bureau of Labor Statistics predicts there will be one 
million open computing jobs in the United States by 2024. Both 
the Common Core Standards for Mathematical Practices and 
the recently adopted NGSS Science and Engineering Practices 
identify skills necessary to prepare students for these 21st 
century jobs: making sense of problems, persevering, abstract 
reasoning, constructing arguments and models, and using 
appropriate tools strategically – all skills that are addressed by 
coding. Some have even suggested that coding should qualify as 
a “foreign language” requirement. Yet the majority of schools do 
not teach computer science.

The good news is that a wealth of resources is available to 
help you teach coding to your students. Excluding advanced 
high school computer science studies, teachers need no prior 
coding experience to be successful. And the majority of these 
resources are free!

Many educators are getting started with coding during the “Hour 
of Code” week in December. The Hour of Code website has short 

but engaging activities on all levels including coding an Angry 
Birds or Flappy Bird game. The activities don’t require a login and 
are a good place to get started. Code.org also has free 20-hour 
courses on four levels for students. Teachers can set up accounts 
for students without using emails and assign courses that students 
can complete at their own pace. Lessons have video tutorials and 
move students step by step through the fun activities. The courses 
automatically track student progress for the teacher. Code.org 
also offers free professional development at multiple locations 
throughout the year on how to use their resources.

There also are coding and problem solving apps that are 
appropriate for beginners such as Lightbot One Hour Coding, 
Cargo-Bot, Move the Turtle, and Daisy the Dino. Young students 
think they are playing games and don’t realize that these apps 
involve simple coding and strategic thinking.

The web-based block coding programs Scratch or Tynker are 
other great alternatives to teach coding. Scratch was launched 
in 2009 by MIT and has built a huge community with a wealth 
of resources. Students will need to set up an account using email 
to save their creations. There also is a free Scratch JR app for 
iOS and Android. Tynker (Tynker.com) also uses block-based 
coding and has a series of engaging introductory lessons that 
are available for free. Teachers can set up an account and assign 
lessons to students. (Their full curriculum is available as a 
subscription.) Tynker is available as a free app.

If you teach in an iPad environment, Hopscotch is an iPad app 
similar to MIT’s Scratch.

Hopscotch offers a variety of online curricula. The first, Hopscotch 
Educators Curriculum, is designed to teach basic computer 
programming concepts. The second Hopscotch Curriculum 
consists of six project-based coding lessons and two optional 
extension lessons. In each lesson, students explore fundamental 
programming concepts while coding a game like the popular 
Flappy Bird. Lessons include an introduction to each game, sample 
code, and suggested reflection questions. The Hopscotch app also 
includes a menu option called Levels, represented as a mountain 
peak icon in the menu bar. The projects range in complexity 

Coding & Robotics: 
Create a SPRK 

By Karen Bosch, Cheryl Boes and Lori Wetzel

http://www.corestandards.org/Math/Practice/
http://ngss.nsta.org/PracticesFull.aspx
https://hourofcode.com/us
https://hourofcode.com/us
https://code.org/
http://Code.org
https://itunes.apple.com/us/app/lightbot-code-hour/id873943739?mt=8
https://itunes.apple.com/us/app/cargo-bot/id519690804?mt=8
https://itunes.apple.com/us/app/cargo-bot/id519690804?mt=8
https://itunes.apple.com/us/app/move-turtle.-programming-for/id509013878?mt=8
https://itunes.apple.com/us/app/daisy-the-dinosaur/id490514278?mt=8
http://scratched.gse.harvard.edu/
https://itunes.apple.com/us/app/scratchjr/id895485086?mt=8
https://itunes.apple.com/us/app/scratchjr/id895485086?mt=8
https://play.google.com/store/apps/details?id=org.scratchjr.android&hl=en
http://Tynker.com
https://itunes.apple.com/us/app/tynker-coding-for-kids.-visual/id805869467?mt=8
https://www.gethopscotch.com/
https://www.gethopscotch.com/parents-and-educators
https://www.gethopscotch.com/parents-and-educators
http://hopscotch-curriculum-files.s3.amazonaws.com/Hopscotch%20Curriculum%202015.pdf
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from Level 1 (most basic) through Level 40+ not including the 
bonus challenges. These are not complete programs, but rather 
the beginnings of tasks that students can work on to finish. It’s 
similar to moving into an unfinished house; the structure is there, 
but students get to put their own personal stamp on it as they 
complete the project. For more information on using Hopscotch, 
don’t miss the free Apps in the Classroom Hopscotch eBook from 
Apple that contains some great lesson ideas.

Looking for ways to incorporate higher level coding? Try Swift! 
Swift is Apple’s new and exciting programming language that 
can be used to create iOS or Mac apps. Check out the resources, 
including complete course materials, developed by Apple at 
Teaching App Development with Swift.

Another great way to get students started with coding is to use 
some of the new robotic devices that can be operated by and coded 
through mobile devices like phones and tablets. These robotics 
include Dot and Dash (makewonder.com), Ozobots, and other 
devices like Parrot Drones (tickleapp.com/devices). But due to the 
introduction of BB8 robot through the new Star Wars movie, one 
of the most popular robotic devices is the Sphero robotic ball.

By searching the app store, you can locate a variety of free apps 
that will allow you to move and program the Sphero. You can 
get started by letting students practice driving their Sphero. 
Karen Bosch suggests that you set up a target practice to see 
how accurately students can move the Sphero to hit a dot on 
the floor in eight seconds. Let students measure how close they 
come to the target and track the data on a spreadsheet as an 
introductory activity.

Next, utilize some of the Sphero programming apps and 
resources that are available for free. Sphero Education has 
lessons available to go along with the Macrolab, OrbBasic, 
and SPRK Lightning Lab programming apps. You also can use 
the Tickle (tickleapp.com) and Tynker apps to explore block 
programming with the Spheros. 

The SPRK Lightning Lab is particularly well designed for 
independent student use. On the dashboard, students will find 
activities that are assigned by the teacher. They can start with 
block-based coding and also have access to text-based coding. 
At the K-6 level, the majority of students will find the block-
based coding more logical and concrete for them. They can 

use their analytical skills to solve problems by breaking them 
down into simple steps. Most students will find this fun and 
challenging, although a few may get frustrated and might need 
support from peers or some teacher guidance.
Cheryl Boes introduces the concept of coding with her 
elementary students by talking about Morse code, using 
the book Jackrabbit McCabe and the Electric Telegraph as a 
literature connection. Then students use the Secret Message 
lesson from the Lightning Lab to program the Sphero to blink 
in different colors in a Morse code message. 

Get your students excited about coding by turning your classroom 
into a coding company for a short period of time. Cheryl Boes 
transformed her media center and had students working for a 
simulated coding company with a variety of tasks to complete. 
Their computer serves as their “office.” While in their office, 
students would work independently on tasks at the Code.org site 
and track how many lines of code they were writing. The Code 
Cafe is where students could get refreshments when they needed 
a “brain break.” The “Research and Development department” 
included books and research from existing tech companies and 
pioneers in the field such as Google, Steve Jobs, and Twitter. 
The Robot Testing Lab contained four Sphero robots to be 
programmed to meet “clients” needs. Finally, the employees 
promote the company via “social media” with a Twitter post-it 
note wall.

Once students know some of the basics of programming, they 
can develop their own creative programming challenges. Lori 
Wetzel’s students have designed detailed mazes (twitter.com/
lwetzel) that they tape out onto the floor and then program the 
Sphero to move through the maze. Karen Bosch’s students have 
even made videos of their Sphero challenges that they posted on 
their blogs for other students worldwide to try to solve.

If you are looking for more resources and lesson ideas for Sphero, 
here are some free iTunes U courses to explore:

The Martian: Sphero Edition
Full Steam Ahead: Introducing Sphero
Introduction to Coding with Sphero

The wealth of resources that are available make it easy for teachers 
to get started with coding and robotics with their students! So 
don’t be afraid to “light a SPRK” in student 
learning by using some of these outstanding 
programs!

[Note: Access links to underlined words 
through the digital version at www.macul.org/
maculjournal.]

Karen Bosch is a PreK - 8 Technology Instructor at 
Southfield Christian School in Southfield, Michigan

Cheryl Boes is a media specialist in Utica Community 
Schools.

Lori Wetzel is the K-8 Media Specialist for the Fraser 
Public Schools. 

All three are Apple Distinguished Educators.
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As a third grade teacher, I had the FOSS kit for Matter and Energy, 
which included stations where kids would do different activities 
to learn about energy in specific ways. It never seemed to flow 
very well, as each activity only allowed for a few kids at a time 
and required different amounts of time to complete. To allow the 
kids to get to everything and move at their own pace, I decided 
to just open it up and call it the Energy Playground. I put out the 
materials from the kit and gave basic information about each 
station. Would they discover the principles through play? It was so 
neat as the kids started to figure things out on their own and even 
go further with their learning! I also added things to the stations 
including musical greeting cards, solar lights, and Little Bits. After 
playing, we discussed our observations and students wrote their 
reflections and concept notes in their notebook. Through play I 
was able attach scientific concepts to their explorations and move 
their learning forward. 

This allowed me to think of other learning activities that could 
incorporate the art of play! Play has been brought up a lot in 
some of the books I have read within the past few years including, 
Creating Innovators by Tony Wagner and Play by Dr. Stuart 
Brown. Play is a powerful tool in learning! Over the past year, I 
have presented at several conferences highlighting STEAM and 
play. Here is a sampling of ways you can go Full STEAM Ahead 
with Creative Play!

BUILDING CONNECTIONS THROUGH CIRCUITS
There are many different ways I have introduced concepts in 
Science through play. For our energy unit I put out a circuit station. 
Students are able to play with Little Bits, which are like small 
electronic puzzle pieces that attach in different combinations with 
magnets. They are so simple to use and really give the students 
experience of the cause and effect relationships in circuitry. In 
addition, I put out Snap Circuits, Sticker Circuits, and the guts 
of small electronics that are taken apart. It’s awesome to see how 
excited kids get when they see inside a small electronic. Ask your 
families for donations or head to Salvation Army for inexpensive 

items, as it is a wonderful activity or station to have in your 
classroom. Giving students opportunities to play with the circuit 
toys, but then connecting it to what circuits really look like is a 
powerful learning experience. 

ALL ABOUT THE BLOCKS WITH TECHNOLOGY
One of the most versatile and engaging tech tools I have found is 
the use of Minecraft. I have not used Minecraft Edu, but I have 
utilized Minecraft Pocket Edition, as most of my students already 
had a device with the app. We first used it to mine for minerals 
and rocks during our Earth Materials unit, as well as to create 
landform labels within their worlds. I quickly realized the power 
of Minecraft, as it excited the children greatly and motivated them 
to apply what we learned during our lessons. The mere mention 
of Minecraft peaked their interests, and I immediately thought of 
other ways it could be integrated. Over the years we have used 
it to publish poems on the wooden signs in their worlds, posted 
math number sentences for our creations, and built colonial and 
pioneer worlds. One day I had a student ask, “Mrs. Bond, can 
we use Minecraft for our fractions today?” I hadn’t thought of 

By Jennifer Bond
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using Minecraft to apply fractions, so I asked, “How would we 
do that?” I pulled the class together, and we brainstormed many 
ways fractions were connected to Minecraft. Here were some of 
their ideas: We could create a wall with different blocks and find 
out the fraction of each block, plant a farm and find the fraction 
of each crop, go into our inventory and find the fraction of each 
block, spawn animals and find the fraction of each animal, and 
much more. With that I said, “OK...you have 10 minutes to create a 
fraction representation in Minecraft and be ready to share.” It was 
amazing what they were able to come up with! They were engaged, 
and I was able to assess their understanding of fractions. 

EXPLORING ENGINEERING 
Engineering can sound like a scary concept to teach and create 
lessons for, but I have had a ton of fun exploring engineering 
through play! Last year my Imagination Chapter students 
focused on Rube Goldberg themed play, just like the classic 
game of Mousetrap. I had the kids bring in all sorts of things 
from home to build with, I bought a bunch of items from the 
dollar store, and we utilized many of the things we had around 
the school...including awesome wooden blocks! Kids spent 3 
weeks playing and exploring the fun of kinetic energy. It was 
amazing to see the growth week after week in the systems that 
were built. The problem solving skills that I saw emerge were 
fabulous. I heard comments like, “I think we need to change the 
pitch...let’s adjust the angle...what if we add more weight, etc.” 
I was very impressed they were applying many of the concepts 
taught in math! I’m convinced teachers could do this a few times 
in class and be able to walk around to conduct math assessments 
by watching the kids play and asking questions. 

One of the best projects in my career took place this past fall 
with our Explorer Paper Roller Coasters. My students wrote 
Early Explorer reports and then designed and built paper 
roller coasters to reflect the life of their person. The different 
elements represented journeys across the oceans, hardships 
in life, siblings...anything that they connected it with. What I 
learned is that children were very intentional with the elements 
in their roller coaster, which helped them retain more of the 
information about their explorer. I also was able to witness an 
immense level of perseverance and pride being gained through 
the building process. It was challenging, built grit, and students 
also gained skills in structural engineering and physics.

GEARING UP WITH ART 
From creating musical parodies to go along with content 
learning to creating artwork that represents the sound waves 
from different instruments, art has a place in all curricular areas 
to enhance learning. Recently I walked into the art room at 
Glengary Elementary to find my 5th graders working on clock 
design. Each child created a landscape design for the clock face 
and was able to add a real clock motor. Phil Miller, the art teacher 
at Glengary, even showed them how clocks work, focusing on 
the gears and mechanical engineering. Although the main art 
project was design of the clock face, students were exposed to 
the ways gears worked!

HANDS-ON PLAY AND BUILDING MATH SKILLS 
A newcomer in learning number sense through play is 
SumBlox. SumBlox are wooden blocks that are shaped like their 
number, and their height represents their value. For example, 
if you stacked a 2 and 3 block on top of each other, it would be 
the same height as the 5 block. The wonderful thing with the 
SumBlox is that they can be used to teach many math concepts 
from addition/subtraction to fractions. It brings kids back to 
basics by playing with blocks and learning through play. 

Play...it’s at the core of all learning. In fact, Kay Redfield Jamison 
stated, “Children need the freedom and time to play. Play is not 
a luxury. Play is a necessity.” I have created a site for educators to 
access that highlights these projects and more. If we can figure 
out how we can engage students of all ages in play based learning 
of STEAM, we can spark the interest that could turn into more 
complex studies. 

[Note: Access links to underlined words through the digital 
version at www.macul.org/maculjournal.]
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All of us have a song that speaks to us, stirs an emotion or brings 
up a certain memory. It may be the song that played at your first 
middle school dance or a lullaby that you sing to your youngest 
before bed. Music has the ability to spark emotions, inspire and 
touch our soul. Certain music can also make us feel happy or 
anxious. Think about the last time you saw a suspenseful movie, 
did you cover your eyes when the eerie music began?

While music is powerful, can it also teach us about technology, 
math and science? In speaking with one Michigan educator, the 
answer to that question is, yes.

Matt Ownby is an elementary music teacher from Novi Community 
Schools who is inspiring students to learn through the power of 
music, storytelling and technology. I had the opportunity to talk 
with Matt while at this year’s MACUL 2016 conference about 
how he is changing the landscape of learning in his classroom, by 
integrating all subjects through Project Based Learning.

One project that Matt shared with me focused around film scoring. 
His essential question to students was “How can we create our 
own music that enhances a media presentation in such a way that 
the music changes our perception of the visual content?” 

With enthusiasm, Matt shared how he asked his students to 
think about how music has influenced our perception of sharks. 
He pointed out that music associated with sharks usually emits 
feelings of tension and anxiety, but what if that was changed? 
Matt eagerly showed me how students reimagined and created 
music that softens the traditional “killer” label associated with 

sharks. Using a tool called Mixcraft, www.acoustica.com/mixcraft, 
students edited video and analyzed sounds to fit the story they 
wanted to tell.

The objective was to have students understand the role that music 
plays in life and media, but to also incorporate concepts found 
in math, science, engineering and technology. During this project 
students studied the concept of sine wave and digitization, used 
time code algorithms to synchronize music and visual events and 
studied how music has an effect on emotions. 

In talking with Matt it became obvious how passionate he is about 
applying a comprehensive approach to music that ties all elements 
of the district curriculum. While students did experience struggles 
and frustrations, they learned along the way how to logically 
solve problems and make changes to produce a product they 
could share with an authentic audience. Matt was able to create 
an environment where learning did not happen by focusing in on 
one content area, but by weaving all areas together. 

“It’s fun to make music to a video that changes your perspective of 
what you are seeing! Changing the music to the video about sharks 
helped me to think of them as less scary and less like monsters from 
a movie.” -Stella T. (3rd Grader)

A lot of times it is difficult to see how the puzzle pieces in education 
fit together. With today’s careers requiring workers to be problem 
solvers and have a wider understanding of many different areas, 
we need to consider how all classes (including ‘specials’) can 
provide students with authenticity through technology.

No matter what you call it– STEAM, STEM, or STREAM– 
learning occurs when students are given an opportunity to explore, 
collaborate, and create while applying knowledge and skills across 
multiple subject areas. 

If you are interested in viewing the final projects from Matt’s 
students or want to learn more about his project visit his website: 
mattownby.weebly.com. 

Stacey Schuh is a Blended Learning Coach for 
Michigan Virtual University and a former 6th 
grade teacher. She also serves on the MACUL 
Board of Directors, Stacey.Schuh@macul.org. 
Twitter: @sschuhtech, Website: myblend.org 
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STEAM objectives and project-based learning (PBL) are a natural 
fit. Since STEAM is multidisciplinary by nature and encourages 
hands-on opportunities to solve real-world problems, designing 
engaging student-centered projects is the goal.

For most STEAM-centered projects, creating the driving question 
is the focal point. All student learning and engagement stems 
from that one essential question. But as Suzie Boss asks in her 
Edutopia article Who Wants to Know: “What if students don’t 
exhibit a strong ‘need to know’ in response to an entry event or 
driving question? What if they don’t launch into a project with 
a host of questions that they are burning to answer? What if that 
supposedly captivating driving question is met with...silence?”

One of the primary advantages of turning to project-based 
learning is that it creates an authentic, highly engaging and 
student-driven experience. But if the teacher is the one creating 
the question, how authentic and student driven is it? Though 
perhaps dynamic and multi-faceted, is there not real danger that 
a well-conceived STEAM project driven by the teacher’s essential 
question could become just a long series of assignments for 
students to dispassionately complete?

MAKE JUST ONE CHANGE
A book that addresses this dilemma 
and has become highly influential in 
my own teaching is Make Just One 
Change, a short publication created 
by the Right Question Institute 
(RQI). In it, founders Dan Rothstein 
and Luz Santana have outlined a 
very simple method for teachers to 
empower students of all ages to start 
asking their own essential questions. 

The “just one change” referenced in 
the title is the shift from teacher-centered questioning to student-
centered questioning. This shift is founded on what the RQI calls 
the Question Focus, which can be any number of ways – a quote, 
an image, a table, a general statement, or even just one phrase or 
word – that will initiate the process for students to start asking 
questions. Since it is intended to provide a springboard for 
students to write their own questions, it cannot be a question. 

Depending upon the nature of the project, a Question Focus 
based around issues of local water pollution could be as simple as 
“water pollution in our community” or an image showing brown 
tap water in a drinking glass. It could be a quote, like this one 
from creeklife.com that states, “The amount of raw sewage that’s 

dumped into the Great Lakes every year is equivalent to more than 
1.2 million Olympic-sized swimming pools.” Nearly anything that 
motivates students to start asking the right questions can be used 
as the Question Focus.

PRODUCING QUESTIONS 
Once the Question Focus has been introduced, the process for 
guiding students to create excellent questions is simple, straight 
forward, and based on my experience, extremely successful.

Typically done in smaller groups and in a predetermined amount 
of time, the directions given to students are: 
1) Ask as many questions as you can.
2) Do not stop to discuss, judge, or answer any questions.
3) Write down every question exactly as it is stated.
4) Change any statement into a question. 

As they proceed through these steps, students may want to 
judge others’ questions or stop before the allotted time is up. It 
is essential to push them to keep asking questions even after they 
think they have no more to offer – often, this is when the best and 
most original questions arise.

NEXT STEPS
From here, there are additional steps that are suggested and can 
be found at the RQI’s website, rightquestion.org. Prioritizing 
questions that lead to strong STEAM projects is one of these 
important steps. From there, the projects may proceed in any 
variety of ways, much like they would have if driven by a teacher-
created question. Except this time, there is one subtle difference: 
students have generated the driving question themselves. 

Boss writes, “Inquiry is supposed to provide the oxygen for PBL. By 
starting with questions that students want to answer, PBL creates a 
need to know. When projects work well, that authentic inquiry is 
what delivers higher levels of engagement and puts students on the 
path to deeper learning.” By making just this one change – allowing 
students to generate their own driving questions centered around 
a Question Focus – truly student-centered STEAM experiences 
are created that can captivate students beyond even the best 
teacher-driven projects.

Derek Baad is a technology integrator and English 
teacher at Milford High School and a certified 
Google Educator. Email Derek at dsbaad@gmail.
com or follow him on Twitter at @dsbaad.
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Imagine your students engaged in science inquiry about invasive 
plants and using connected mobile devices to snap photos and collect 
information about the distribution and density of garlic mustard in the 
spaces at the edge of your schoolyard. Students not only gather data to 
help answer locally developed questions, but they also contribute to 
scientific research directed by professionals at the Midwest Invasive 
Species Information Network. 

Students at Hidden Lake Gardens

This scenario and many others are possible today, however citizen 
science is definitely not a new movement. Its exact origins are fuzzy 
as the professionalization of science has emerged over time, but USGS 
biologist Sam Droege traced citizen science in the U.S. back to the 
1800s when people studying birds enlisted other citizens to help track 
bird migrations and even count avian fatalities caused by lighthouses. 

Citizen science has been defined in the User’s Guide for Evaluating 
Learning Outcomes from Citizen Science published by the Cornell Lab 
of Ornithology as, “The engagement of volunteers and scientists in 
collaborative research to generate new science-based knowledge.” 
Fast forward to 2016 – Ubiquitous mobile technologies have caused 
many disruptions in work and leisure and have opened up a plethora 
of opportunities for students and educators to engage in citizen 
science rooted in real-world research and complex problems. Indeed, 
computers in pockets change how and where data are collected in the 
field and how data are shared and accessed. 

CATEGORIES OF CITIZEN SCIENCE AND PREPARATION
According to work cited by Miller-Rushing et al. in their 2012 article, 
A History of Public Participation in Ecological Research, there are 3 
categories of citizen science projects: Contributory, Collaborative, 

and Co-created. Most online projects available for elementary, middle 
and high school aged students are contributory projects designed by 
scientists for data input from members of the public. The Internet and 
mobile technologies allow these projects to increase their scope and 
scale in ways that were not possible in the past. 

Before a teacher decides to get students involved in a citizen 
science project, she or he should determine that a project aligns 
with state standards and desired learning outcomes. Activities 
related to worthy citizen science projects usually include many 
of the Science and Engineering Practices from the Framework 
for K-12 Science Education. A project should also cover some of 
the Disciplinary Core Ideas (DCI), depending on grade level and 
citizen project chosen. 

Teachers also need to take stock of mobile devices available to 
students and their connectivity. Note that not all students need a 
device in hand at all times in order for activities to be successful. 
Workarounds exist if all devices are not connected in the field; in 
fact, some projects include apps that temporarily store data on 
devices until connectivity is obtained.

SCIENCE & ENGINEERING PRACTICES
Science and Engineering Practices from the Framework for  
K-12 Science Education 
1. Asking questions and defining problems 
2. Developing and using models 
3. Planning and carrying out investigations 
4. Analyzing and interpreting data 
5. Using mathematics and computational thinking 
6. Constructing explanations and designing solutions 
7. Engaging in argument from evidence 
8. Obtaining, evaluating, and communicating information

Source: Michigan K-12 Standards: Science
www.michigan.gov/documents/mde/K-12_Science_Performance_
Expectations_v5_496901_7.pdf

LOST LADYBUG PROJECT: A CONTRIBUTORY 
CITIZEN SCIENCE PROJECT 
Contributory projects have been predefined by scientists or host 
organizations, allow for to data to be submitted by the public, and 
often allow data to be downloaded for local manipulation and analysis. 
Many such projects focus on ecological questions about frequency, 
distribution or changes in flora or fauna, but some study topics such as 
hydrological or meteorological phenomena, or even levels of pollution. 

By Greg Marten

Citizen Science       Mobile Technologies
 Students Engaged in STEAM 
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One example of a contributory effort is Cornell University’s Lost 
Ladybug Project www.lostladybug.org. Teachers and students 
can quickly jump into this project that supports classroom 
and fieldwork with processes, teaching resources and ladybug 
identification guides. The project website states:

To be able to help the nine spotted ladybug and other ladybug 
species scientists need to have detailed information on which 
species are still out there and how many individuals are around. 
Entomologists at Cornell can identify the different species but 
there are too few of us to sample in enough places to find the 
really rare ones. We need you to be our legs, hands and eyes. 
If you can look for ladybugs and send us pictures of them with 
our Upload Photos Submission Form we can start to gather the 
information we need. We are very interested in the rare species 
but any pictures will help us. 

An account is not needed to submit ladybug data from your area, 
but using a standard set of classroom identifiers as the “spotter 
information” will allow for class data to be attributed to a single 
source rather than several people in the class (example: First name 
= Lincoln, last name = 4thgrade, email = lincolnteacher@myschool.
us). Older students can use the associated app or the website to 
submit local ladybug data using the classroom identifiers. Younger 
students can collect data, including images, but adult volunteers 
may be needed to help upload data in the teacher’s name. 

As of mid-March 2016, data on over 35,500 ladybugs from the 
Canada, Mexico, and the U.S. have been submitted, and anyone 
visiting the Lost Ladybug Project website can mine the rich data 
on the project’s Data & Mapping page, www.lostladybug.org/
data.php. The site lets visitors create pie charts and XLS files 
can be exported. During chart and file generation, information 
seekers can create datasets by choosing among multiple variables 
including place, species, habitat, and contributor, so students can 
create graphical, non-linguistic representations of data and look 
for similarities and differences between their local data and data 
from near or far places. 

Lost Ladybug Project data

PROJECT NOAH: A WEBSITE THAT SUPPORTS 
LOCALLY-CREATED PROJECTS 
While most citizen science project websites include contributions 
from the public, a few websites include online spaces that can be 
customized by educators for development of local data projects. 
Students and teachers can use citizen science models and mobile 
technologies to develop lines of inquiry, upload data, and share 
their data and analyses. 

Rick Bonney et al. suggest the following model for developing a 
citizen science project.
1. Choose a scientific question.
2. Form a scientist/educator/technologist/evaluator team.
3. Develop, test, and refine protocols, data forms, and educational 

support materials.
4. Recruit participants.
5. Train participants.
6. Accept, edit, and display data.
7. Analyze and interpret data.
8. Disseminate results.
9. Measure outcomes.

Project Noah, www.projectnoah.org, is a web tool used by people 
around the world for general sharing of wildlife observations and 
photos. Some share images of species unknown to them with 
hopes of crowdsourced identification, while others enjoy collecting 
digital badges. But Project Noah offers much more; it also affords 
teachers the unique ability to set up online classrooms, join or 
create missions, and make student accounts. Customized missions 
allow students and teachers to define questions of local significance 
or develop lines of inquiry. Project Noah houses missions online in 
a semi-private environment. 

While students are in the field collecting data, they can log in to Project 
Noah and submit their data to a mission via the web interface or free 
app. If students do not have connectivity in the field, they can capture 
images, take notes on devices and submit later when WiFi is available. To 
assist students in manipulating data, Project Noah supports exporting in 
CSV or KML files. For steps on how to create a mission within Project 
Noah see https://goo.gl/xVGiq7. 

Project Noah Mission (Continued on page 26)
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By Julia VanderMolen

From a flipped classroom to augmented 
reality, educators are talking about how to 
keep moving STEM education forward. 
According to a recent TeacherCast article, 
5 EdTech Trends Changing Education, the 
trends for integrating mobile apps into 
the classroom, including gamification, 
collaboration, self-learning and assessment 
apps (Becker, 2014) may be one road to 
follow. Furthermore, STEM apps can create 
powerful learning experiences and can 
set the stage for collaboration and critical 
thinking. Here are some of the best, boldest, 
and brightest STEM apps that will keep 
your students ready to “STEM ” out of the 
old learning model and into an amazing 
year of engaged learning. The apps are free! 

1. MIT APP INVENTOR (GRADES 6-12)
Devices: Android
Link: http://appinventor.mit.edu/explore/
MIT App Inventor is a simple way to teach 
students how to create their own apps. 
Educators can develop apps to reinforce 
STEM concepts by developing quiz apps. 
With Android’s text-to-speech capabilities, 
educators can even have the phone ask the 
questions aloud. 

2. HOPSCOTCH (GRADES 4-6)
Devices: iPad, iPhone
Link: www.gethopscotch.com/
This super e a s y,  drag-and-drop 
programming app for kids provides 
characters and colors that are fun, 
vibrant and can empower students to 
do anything they can imagine. The only 
drawback is the open-ended options may 
intimidate the beginning programmer. 

3. NASA VISUALIZATION EXPLORER 
(GRADES 2-12, COLLEGE LEVEL)
Devices: iPhone, iPad 
Link: http://svs.gsfc.nasa.gov/nasaviz/ 
NASA is the hub of all astronomy science 
and it is the coolest way to get stories about 
advanced space-based research delivered 
right to an iPad or iPhone. A direct 
connection to NASA’s fleet of research 
spacecraft, this app provides research stories 
in an engaging and exciting format. Seriously, 
can educators go wrong with NASA? 

4. PROJECT NOAH (GRADES 4-12)
Devices: iPhone, iPod Touch, iPad, Android 
Link: www.projectnoah.org/mobile
This app teaches physical science, biology 
concepts, as well as civic responsibility and 
journalism. Students learn how to view 
their environment and begin scientific 
fieldwork. Project Noah empowers students 
to document what they see, right where 
they are. 

5. SOUND UNCOVERED (GRADES 3-12)
Devices: iPad 
Link: www.exploratorium.edu/explore/
apps/sound-uncovered
Sound Uncovered is an interactive tool that 
teaches students about acoustic phenomena, 
auditory illusions, and sound processing. 
Students can do virtual experiments and 
view images on how sound works. Be sure 
to have headphones!

6. ROBOTS FOR IPAD (GRADES 6-12)
Devices: iPad
Link: http://robotsapp.spectrum.ieee.org 
Created by the Institute of Electrical and 
Electronics Engineers (IEEE), this award-
winning science education interactive app 
presents over 100 ingenious robots from 
19 countries. It includes engaging video, 
photos, and fun opinion polls. 

7. ANATOMY 4D APP (GRADES 9-12, 
COLLEGE LEVEL)
Devices: Android, iPhone, iPad
Link: Find in the App Store for your device
If your students ever wondered why people 
get sick, or if you include medical and health 
inquiry into your science curriculum, this 
is an awesome tool to help answer their 
questions in an up close and personal way. 
Anatomy 4D App provides the option for 
students to print any of the 2D images from 
the publisher’s website and then scan it with 
their device – instant anatomy lab!

8. DIY NANO (GRADES K-5)
Devices: iPad, iPhone
Link: www.nisenet.org/catalog/media/
diy_nano
This is an app for hands-on educators 
who want to introduce nanotechnology 
to their students. 

Developed by the NISE Network, DIY 
Nano provides students with an avenue to 
learn the complexities of nanotechnology. 
This app requires a great deal of adult 
supervision. 

9. ALGODOO (GRADES 4-12)
Devices: Android, iPad, Mac, Windows
Link: www.algodoo.com/
Algodoo mixes the concepts of a sandbox 
and laboratory. Students can create their 
own physics questions and discover the 
laws that govern gravity, magnetism, and 
light. One drawback – educators need to 
create scenes for lessons. 

10. SUSHI MONSTER (GRADE 1-5)
Devices: iPad, iPhone
Link: www.hmhco.com/products/fastt-
math/index.htm
Scholastic’s app offers students a fun way to 
learn addition and multiplication problems. 
Students reach a target number by selecting 
the correct factors and addends listed on 
different pieces of sushi. What a yummy 
way to learn math!

WHAT DO YOU THINK?
These apps are a great investment in your 
students’ STEM learning. From math 
and science fundamentals, to robots 
and nanotechnology, there is something 
for every student and educator to get 
excited about.
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Many articles have been written extolling the need for and benefits of including the arts in STEM (Science, Technology, Engineering 
and Math) education. One of my favorites for a good overview is a blog entry in Edutopia by Mary Beth Hertz entitled: Full STEAM 
Ahead: Why Arts Are Essential in a STEM Education, www.edutopia.org/blog/arts-are-essential-in-stem-mary-beth-hertz. In the 
article, she states that … “True STE(A)M education means that students are creating, applying, and incorporating mathematics and 
at least one of the other content areas into their work.”

It seems to me that the teaching/learning approaches that successfully do this are those approaches that move away from traditional 
textbook teaching and towards more hands-on activity based learning. Ben Rimes, The Tech Savvy Educator, puts it another way 
in his blog post entitled: “How I Finally “got” STEM”... “STEM is really about flipping the traditional classroom structure, from 
teacher-centered learning to more inquiry, problem solving, and exploratory learning.” http://www.techsavvyed.net/archives/2391

Learning approaches such as Design Thinking, Project-based Learning (PBL), and game based learning offer teachers the best 
opportunities to incorporate the Arts into STEM teaching, especially when combined with Makerspaces and Digital Storytelling. 
How then does a teacher-librarian help her or his teachers successfully do this? By providing not only the moral support, but also 
ideas and resources. Here are a few resources that may be helpful:
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• Bates, Laura. “7 Brilliant 
‘Design Your Own Game’ 
Websites/Apps for Students.” 
Fractus Learning. N.p., 7 
May 2014. Web. <http://www.
fractuslearning.com/2013/04/04/
design-your-own-game/>. 
Annotated list of Apps and 
websites for students to create 
their own games.

• Boss, Suzie. “STEAM Movement 
Creates Opportunities for 
Creativity.” Edutopia. Edutopia, 
07 Mar. 2016. Web. 21 Mar. 
2016. <http://www.edutopia.org/
blog/steam-movement-creates-
opportunities-creativity-
suzie-boss>. Interview with 
entrepreneur John Maeda about 
creativity and STEM.  

• Fryer, Wesley. “MakerSpace 
Resources & Ideas for Digital 
Music Creation.” Moving 
at the Speed of Creativity. 
Wesfryer, 05 Feb. 2016. 
Web. 21 Mar. 2016. <http://
www.speedofcreativity.
org/2016/02/05/makerspace-
resources-ideas-for-digital-
music-creation/>. Practical 
resources for creating digital 
music with students.

• Holland, Beth. “Design 
Thinking and PBL.” Edutopia. 
Edutopia, 25 Feb. 2016. 
Web. 21 Mar. 2016. <http://
www.edutopia.org/blog/
design-thinking-and-pbl-beth-
holland>. Overview and guide 
to the relationship between 
Project Based Learning and 
Design Thinking.

• Martinez, Sylvia Libow, and 
Gary S. Stager. “Making Matters! 
How the Maker Movement Is 
Transforming Education.” We 
Are Teachers. N.p., n.d. Web. 
<http://www.weareteachers.
com/blogs/post/2015/04/03/
how-the-maker-movement-
is-transforming-education>. 
Overview and project ideas for 
the Maker movement.

• Miller, Andrew. “PBL and 
STEAM Education: A Natural 
Fit.” Edutopia. N.p., 20 May 
2014. Web. 21 Mar. 2016. <http://
www.edutopia.org/blog/pbl-
and-steam-natural-fit-andrew-
miller>. Ideas and examples of 
PBL and STEAM integration.

• “Resources.” BIE Resources. 
Buck Institute for Education, 
n.d. Web. <http://bie.org/

resources>. Recommended 
PBL resources for teachers, 
coaches, principals, and 
district leaders.

• “Resources for Maker 
Education.” Edutopia. N.p., 
13 Jan. 2016. Web. 21 Mar. 
2016. <http:/ /www.edutopia.
org/article/maker-education-
resources>. Helpful l inks 
to blog posts, t ips, and 
practical project and lesson 
ideas from Edutopia

• Riley, Susan. “Pivot Point: 
At the Crossroads of STEM, 
STEAM and Arts Integration.” 
Edutopia. N.p., 18 Dec. 2013. 
Web. 21 Mar. 2016. <http://
www.edutopia.org/blog/
pivot-point-stem-steam-arts-
integration-susan-riley>. Good 
overview of philosophy of Arts 
integration with STEAM.

• Schwartz, Katrina. “How 
Integrating Arts Into Other 
Subjects Makes Learning 
Come Alive.” MindShift. N.p., 
13 Jan. 2015. Web. 21 Mar. 
2016. <http://ww2.kqed.org/
mindshift/2015/01/13/how-
integrating-arts-into-other-
subjects-makes-learning-come-

alive/>. Blog post highlighting 
programs with successful art 
integration programs.

• Spencer, John. “Ten Things 
I’ve Learned in Going 
Project Based.” The Creative 
Classroom. N.p., 19 Dec. 
2012. Web. <http://www.
spencerideas.org/2012/12/
ten-things-ive-learned-in-
going-project.html>. Practical 
reflections from a classroom 
teacher and professor.

• “STEM to STEAM: Resources 
Toolkit.” Edutopia. N.p., 20 
Jan. 2016. Web. <http://www.
edutopia.org/stem-to-steam-
resources>. Helpful links to blog 
posts, tips, and practical project 
and lesson ideas from Edutopia.
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The REMC Association provides lots of amazing free and low-
cost resources for teachers that support STEAM and promote 
engaged learning. Here are some you can start using in your 
classroom today.

Michigan Learns Online has several online and blended science, 
math and engineering learning courses that include students 
solving real world problems and collaborating with their peers. 
Courses like Function of Geometry in Construction, Computer 
Aided Design, Science Writing: Introduction to the Interactive 
Notebook, and Swiss Rolls and Sunflowers courses include art and 
design elements.

At 21 Things 4 Teachers you can learn to express yourself or tell 
a story through the art of photography. Two “Things” to assist 
teachers to become more knowledgeable about optimizing the 
digital images they have taken and using them to tell a story are 
Digital Images and Digital Storytelling! 

21 Things 4 Students free tech skills curriculum is filled with 
Quests challenging students to be creative and innovative with 

technology resources. The Quests engage students and  support 
the STEAM movement through cross-curricular project-based 
activities. Students are guided to free online technology resources 
to use as they create products to demonstrate their proficiency 
in different content areas. One example is a Quest titled “The 
Science Myth Busters” in Thing 10.

Step-by-step directions, tutorial videos, and online resources 
are provided so they can tackle different cross-curricular tasks. 
In the “Dig the Data” Quests students learn to use interactive 
mathematics tools, such as online spinners and charting programs 
to analyze data and create a report about different products. 

Blended Learning in the Classroom provides teachers with effective 
training and continued support while moving into a blended 
environment. A blended classroom allows teachers to create 
authentic assessment activities where students can demonstrate 
learning by creating media-rich projects and presentations. 
Students can collaborate, create, and share seamlessly with their 
classmates and teachers through online course management 
systems developed by participants in the Blended Learning course. 

These are just a few examples of how the REMC Association resources 
can helps teachers implement STEAM. If you 
have any questions about the REMC Association, 
its resources or professional development please 
contact me at sueschwartz@remc.org.

Sue Schwartz is the Executive Director for the REMC 
Association of Michigan.
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Enterprising teachers could find and partner with local 
scientists to co-create unique citizen science projects. Consider 
reaching out to local colleges, universities, environmental 
non-profits or the local MSU Extension office. Colorado State 
University’s citsci.org also provides online space for hosting 
original projects and data. A plethora of working projects can 
be found at citsci.org and scistarter.com, but be aware that 
not all projects listed are free, nor should one assume that all 
projects listed have sound pedagogy. 

“Citizen science projects have been remarkably successful in 
advancing scientific knowledge,” according to Rick Bonney and 
his colleagues. Project Noah and the Lost Ladybug Project are 
just two of the many of online citizen science projects waiting for 
teacher exploration and data collected and submitted by students 
and the general public. Harnessing the continuously developing 
web and students’ ease with mobile technologies can lead to 
exciting and meaningful engagement in STEAM initiatives.

For more information on the opportunities noted, works cited 
in this article, and other citizen science projects such as Journey 
North, Mushroom Mapper, NestWatch, Project Budburst, please 
see https://goo.gl/LCcuuX. 

CITIZEN SCIENCE RESOURCES
• Citizen Science Association: http://citizenscience.org
• CitSci.org: Comprehensive citizen science support 
• Cornell Citizen Science Toolkit:  
 www.birds.cornell.edu/citscitoolkit/toolkit/steps 
• Lenawee ISD Citizen Science Professional Learning website:  
 http://citizensci.weebly.com 
• List of citizen science opportunities with links:  
 https://goo.gl/LCcuuX
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(Continued from page 9)
Courses housed on EduPaths are self-paced and bite-sized, 
averaging about 60 minutes each. This allows educators to 
make the most of the time available for professional growth. 
In addition, all EduPaths courses completed are available for 
SCECHs at no cost! Print your transcript, fill out your work log, 
send to our EduPaths team, and viola!

 
Another strategy at the heart of EduPaths is to reduce the 
duplication of effort. Basically this means creating partnerships with 
educational organizations and school districts across Michigan to 
collectively contribute content and links to in-person and blended  

professional development. Check out our EduPaths events calendar  
(www.edupaths.org/Home/Events) which is full of professional 
learning opportunities. 

EduPaths is one of the Technology Readiness Infrastructure 
Grant (TRIG) activities, a grant funded through the Michigan 
Department of Education.

Danielle Letter is the GMEC Project Manager for TRIG EduPaths. She brings 
twenty-one years of involvement in the education field and her experience 
encompasses a wide variety of roles throughout multiple educational settings. 
Danielle is also an officer of MACUL SIGTECH.

Kim Garcia and Jake Gentry are Instructional Content Designers for EduPaths.

https://drive.google.com/open?id=0B4_QZGS52lRsNU5FRlJNTmRES0E

https://drive.google.com/file/d/0ByStYOJlTqn5VHVwSHY3T3lOMVE/
view?usp=sharing

PLATINUM

MACUL 2016 Sponsors
GOLD

SILVER

Gold

http://www.edupaths.org/Home/Events
https://drive.google.com/open?id=0B4_QZGS52lRsNU5FRlJNTmRES0E
https://drive.google.com/file/d/0ByStYOJlTqn5VHVwSHY3T3lOMVE/view?usp=sharing
https://drive.google.com/file/d/0ByStYOJlTqn5VHVwSHY3T3lOMVE/view?usp=sharing


28 | | MACULjournal| |Summer 2016

Save the Date
March 15-17, 2017
Cobo Center  •  Detroit, Michigan

2017 MACUL Conference
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