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Skim a few job postings, and you’ll see plenty of requests for applicants with specialized 
training zeroing in on job-specific skills. But today’s job market also values soft skills 
such as problem solving, initiative, and the ability to work on a team. And this isn’t true 
just for employers in the technical professions; those hiring for non-STEM positions are 
on the lookout for many of the same qualities. Regardless of the careers that students 
eventually pursue, STEM activities can be excellent ways to cultivate in them the soft 
skills that employers like to see.

Before a new product makes the leap from Pitsco R&D to production, its value for students 
is considered from many perspectives. An experience with robot engineering using TETRIX® 
teaches students about construction; gear ratios; sensors; and computer coding, thanks to 
PRIZM™, Pitsco’s new programmable controller. But robotics also teaches students critical 
thinking, confidence, and cooperation. Similarly, Pitsco makerspaces nurture competencies 
such as imagination and curiosity – as well as expose even elementary students to 
numerous technical skills that might fire their interest in a particular field.

In this issue of The Pitsco Network, you will find ample illustration of the many ways our 
STEM products prepare students:

• Pitsco’s makerspaces have the engineering design process at their core and are 
customizable for beginner or advanced classes. 

• Dave the Science Guy gives his personal account of the kind of eye-opening 
experiences our makerspaces are designed to foster.

• East Central University in Ada, OK, prepares teachers to create and lead makerspaces. 

• PRIZM, Pitsco’s programmable controller for TETRIX, provides an onramp into the 
world of coding and is an excellent choice for the experienced robotics competitor.  

• Pitsco’s president reflects on the ingenuity witnessed on her recent trip to the 
FIRST® Championship in St. Louis.

• A Massachusetts SkillsUSA® Urban Search & Rescue team takes the gold and scores 
a point for the cause of women in engineering.

• Students in Abbotsford, British Columbia, use lessons learned in Pitsco Modules as 
a leaping-off point for an epic invention.

• When a class in Middletown, New Jersey, experiments with the Maglev Track and a 
3-D printer, they learn as much from what they don’t get right as from what they do.

• A teacher at Lamplighter School in Dallas uses Pitsco rockets as part of a program 
to introduce third graders (yes, third graders!) to 3-D printing and CAD. 

  Matt Frankenbery
 Vice President, Education & Executive Editor
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BlogBlog

Pitsco Communications Manager Tom Farmer recently wrote a 
post titled “Academic vs athletic competition – which one wins?” 
After attending FIRST® Championship in St. Louis last April, I have to 
say score another point for academic. The passion, excitement, and 
competitiveness I witnessed there rivaled that of any athletic event.

Students and their families traveled across the world to attend this 
event. One team, the Spartans, came from Mexico, and several family 
members were in the stands cheering them on with a giant flag. The 
support and enthusiasm you see at FIRST Championship is phenomenal.

Every year, the students seem to outdo themselves in every aspect 
of the competition. The robots get bigger, and team outfits and flair 
get more interesting and imaginative. There is no doubt that FIRST 
Championship is an event that students pour much time and thought 
into, from the pit area to the competitions.

The FTC® game challenge for 2015-16, RES-QSM, required students to 
use skills that were out of their comfort zone. One skill that you see every 
year is problem solving, and kids really put that one to use this year in the 
ways that they accomplished the hang, a move in which the robot would 
need to suspend from a bar. The game challenges are never easy, and it’s 
great to see kids rise to the occasion. They also learn to work as a team, a 
skill that will benefit them for the rest of their lives.

I’m in awe of the builds I saw this year. In my daily life, I work toward 
the mission of helping students learn lifelong skills, but you don’t get 
the same connection in the office. At FIRST Championship, you’re able to 
experience the excitement and creativity of the students and the result of 
your work up close and personal. There’s no better feeling in the world.

In addition to the competition, many students chose to attend 
the FTC Technology Forum, a Q&A with vendors such as Pitsco. The 
students asked very meaningful questions and spoke up professionally. 
They take true ownership of their work, and that really came through 
in those feedback sessions.

Kickoff for the 2016-17 FTC season took place in September (See 
Velocity Vortex article on page 16.), and we at Pitsco Education and 
TETRIX® Robotics are excited to be part of the continued growth of this 
academic competition. 

The Blog Log

“Starting out in STEM” – By Cody White
Pitsco/NI miniSystems and Action Packs offer incredible entry 
points for exploring STEM.

“Meet the TETRIX® team: R&D edition”– By PJ Graham
Get to know the brains behind our TETRIX® products. This first 
of two “Meet the TETRIX team” posts introduces you to two of 
our R&D members: Tim Lankford and Paul Uttley.

“Prepping for careers early in education” – By Maria Rosato, 
TAG member, E3 Robotics, Greensboro, NC

Learn how pretend play can be incorporated into the 
classroom to introduce STEM careers.

“Virtual public school – homeschooling or not?”  
– By Luke Soo Hoo

This post has already sparked some great discussion. Join the 
conversation and let us know your thoughts on the subject.

Be sure to check out these 
other great posts as well!

ONLY ONLINE:  
Visit community.pitsco.com/blogs to read more!

This issue’s feature blog post by Pitsco President 
Lisa Paterni chronicles her trip to the FIRST® 
Championship in St. Louis and the excitement, 
teamwork, and friendly competition of such 
academic events. After you’ve read this, take a look 
at some of our other blog posts. You’re bound to 
find a few that speak to you.

The Blog Log: A peek at 
Pitsco’s latest blog posts

Score another point for 

Lisa Paterni
President | lpaterni@pitsco.com

academic competition!
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Some of your students might have a knack for fixing computers, 
while others might be more adept at sewing or woodworking. To learn 
what your students are interested in or what they feel they are good 
at, just ask them. You could ask them to complete surveys, have them 
design their ideal space, or start with popular programs within your 
community. Based on your students’ interests (and the budget), your 
makerspace might be full of high-tech gadgets such as 3-D printers and 
laser cutters or very low-tech items such as cardboard and duct tape. 
The sky’s the limit on what you put in your space. Just make sure you 
have your students’ interests and talents in mind. It’s what will keep 
them coming back every chance they get.

Regardless of what is in the space or what project is being worked on, a 
similar design process is used and followed in all makerspaces. This process, 
commonly referred to as the engineering design process, encourages 
students to think and rethink their project before proclaiming it as 
complete. This process is crucial as many students struggle with failure and 
many more lack the ability to rethink or rework something they’ve created. 

Companies are looking for potential hires who can come up with 
numerous ideas, work through a few of them, and complete the 
process with a finished solution that has been tried, reworked, and 
improved upon. Giving students the opportunity to work through a 
concept or idea in a tangible way, either as an open-ended exploration 
or with a prompt of some sort, encourages them to go through the 
engineering design process at their own pace. 

PITSCO AND MAKERSPACES
Earlier this year, Pitsco teamed up with East Central University’s 

Education department in Ada, OK, to create a hybrid makerspace 

classroom. The Pitsco Maker Space at ECU doubles as a presentation 

room and working makerspace for ECU staff and students and area 

schools. In this space, makers can find all of the Pitsco Maker Space 

projects for elementary, middle school, and high school students along 

with some other materials and equipment that ECU has acquired. 

Each Pitsco Maker Space project, housed in individually-labeled 

storage containers, includes any needed materials and equipment. 

ECU staff members Dr. Brenda Sherbourne (dean and professor, 

College of Education and Psychology) and Dr. Mark Jones (assistant 

professor, Educational Technology) have been instrumental in the 

creation of storage options for the Pitsco Maker Space packages and 

the implementation of the ECU Pitsco Maker Space. The goal of this 

partnership is to immerse upcoming and current teachers in STEM 

opportunities that can be transferred into their classrooms.

In May, ECU and Pitsco sponsored a makerspace event for local 

teachers (pre-K through Grade 12). During this event, the teachers 

learned about Pitsco, the maker movement, and hands-on STEM 

activities. Participants were led through several projects while also 

learning about numerous Pitsco Maker Space Projects and what the 

ECU Maker Space has to offer.

Maker 102: Engineering design 
process at center of makerspaces

By Kristina Davis, Educational Program Designer • kdavis@pitsco.com

Editor’s Note: "Maker 101: How you can get started" 
appeared in the August-September 2016 issue of Network.
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Career connections in makerspaces

PITSCO AND THE MAKER MOVEMENT
As a STEM company that promotes hands-on learning, Pitsco goes hand 

in hand with the maker movement. Our Big Book catalog is full of projects 
that could be included in a makerspace. Because we know that we serve 
teachers and students of all backgrounds and abilities, our projects range 
from very structured to open-ended. We suggest the structured activities for 
those teachers and students who have very little experience with hands-on, 
student-centered learning. Many students who struggle with free thinking 
and creativity might need to rely on some instructions in the beginning. 
These activities also help those teachers who have little experience with 
facilitating in a student-centered environment. Our open-ended projects give 
a little less instruction or direction to those teachers and students who are 
comfortable with being creative. Either way, the students still go through the 
design process while learning what it means to make and create. 

At Pitsco, we believe that learning is at its strongest when multiple senses 
are used and students have authentic problems to solve. Therefore, we offer 
products, activities, curricula, and solutions that can tie in with your course 
as well as create student interest. Do you have a student who loves robots? 
Try one of our TETRIX® sets. Do you have a group of students interested in 
aerospace and flight? Pick up one of our gliders. Already have an established 
makerspace? Consider our Maker Space Tools and Materials Packages to restock 
your lab. Need some more ideas? Look for our makerspace catalog debuting 
later this year. In the meantime, check out our website (www.pitsco.com) or get 
your hands on our Big Book. 

Whatever you choose to do, make it a great school year! 

At Pitsco, we focus on hands-on, minds-on education that supports 

students for life after the classroom. We have ensured that our Pitsco 

Maker Space Packages reflect that focus as well as incorporate 

teamwork, friendly competition, and career connections. 

•  Elementary – Packaging Design is just one of the maker projects within 

the Elementary Maker Space Package. While this project can be used 

at various grade levels, the transition from two-dimensional thinking to 

three-dimensional thinking is a big leap for students in the elementary 

grades to make. This project helps students make packages from a 2-D 

template into a 3-D container. This project can also be used for STEM 

challenges (create a package that holds three cookies) and marketing 

assignments (create packaging for a new product). 

•  Middle school – In the Middle-Level Maker Space Package, you 

can find the exciting Roller Coaster Maker Project. Students can 

engineer their own roller coaster using rubber tracks and track 

stands. Students observe how acceleration and weight can be 

a factor for these amusement park rides. Extend this project by 

giving the students criteria such as the time it should take to the 
complete the ride and how many thrilling elements should be 
included in the circuit. The three tracks in this maker project can 
also be combined to make one large, exhilarating ride!

•  High school – What better way to connect learning to real life than 
to build a house? Granted, the True Scale House Framing Kit does 
not make a life-size house, but it does give high school students a 
chance to construct a house to scale. Students learn to read house 
plan drawings, construction terminology, and international building 
codes. This project could be extended by having students draft their 
own house plan instead of using those provided. They could also 
complete the building by adding material to the walls, roof, and floor 
to make it a more realistic model. 

If your students want to become designers, engineers, or construction 
managers, we have the Maker Projects to ignite that spark. If those careers 
are not for them, don’t worry, there are more. We have at least 18 Maker 
Projects in each of our Pitsco Maker Space Packages. 

Much more on makerspaces:  
www.pitsco.com/makerspace
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East Central University leading the way 
with its new Pitsco Maker Space Lab

ADA, OK – A Pitsco Maker Space Lab in a college’s education 

department is an ideal setting for workshops, courses, and in-service 

events where veteran teachers and preservice teachers alike can grow 

confident in how to set up and facilitate a makerspace.

Case in point: the L-shaped room on the lower level of East Central 

University’s Lanoy Education Building in Ada, OK, is outfitted with the 

latest technology, and mobile tables, chairs, whiteboards, and cabinets 

can be configured in minutes to meet any education needs that might 

arise. After all, flexibility is one hallmark of a great makerspace.

ECU has positioned itself this summer as a leader in preparing 

preservice teachers for a new approach to teaching and learning. “I’m 

a big believer in the visual, the hands on,” said ECU President Dr. John 

Hargrave. “I can just envision when a student at the junior high or grade 

school level creates something and takes it home to their parents. When 

the parent says, ‘How was school today?’ they’re not going to hear, ‘Uh, 

OK.’ The child will say, ‘Oh my gosh, look what I made. Look what I did,’ and 

start describing these makerspace products. I can just see it impacting the 

parents and their attitude and their interest in their child’s education.”

Tammy Parks, a veteran teacher who was among the first group to utilize 

the new Pitsco Maker Space Lab during a summer workshop, confirmed 

Hargrave’s prediction of makerspaces’ potential effect on students. “There 

are so many soft skills that are part of a makerspace environment – creativity, 

collaboration, critical thinking, communication, as well as what’s called habits 

of mind or the dispositions of a good learner,” Parks said.

As she and other workshop teachers took on the role of students in 

brainstorming solutions to their open-ended challenge, one of Pitsco’s 

many products on the nearby shelves, the Invention Explore-A-Pak, opened 

new avenues for exploration and creativity. 

“When they pulled out the Pitsco kit, we started seeing tools that really 

took our creativity to a different level,” Parks said. “Literally, it evolved within 

a matter of minutes of seeing additional resources available. I described 

it as a makerspace smashup because you have multiple resources that on 

their own are fantastic, but when you put them together, it’s through the 

roof – endless possibilities for creativity for the kids.”

In addition to the Invention Explore-A-Pak, other Pitsco products 

in the makerspace are suitable for exploring topics such as physical 

science, engineering, aerospace, structures, and sustainable energy. 

Pitsco Education CEO Dr. Harvey Dean said he is excited about the 

potential effect of the makerspace training ground at ECU. “More and more 

preservice teachers will experience the application of learning using that 

third domain, the psychomotor domain. About one-third of the students in 

a classroom, that’s their dominant learning style,” he noted. “For us to be a 

part of this is exciting because literally tens of thousands of students will be 

affected by the teachers who come through here.”

TEACHERS’ IDEAS FLOWING
A wide range of teachers had the makerspace wheels turning in 

their heads even before they had finished the ECU summer workshop. 

A high school business teacher, elementary science and math 

coworkers, and an instructional technology coordinator all had different 

makerspace plans for the fall.

Shelley McGehee, a business teacher at Konawa High School, hoped 

to take her class to the next level. “I’m all the time thinking, ‘What can I 

do to make class more interesting for my kids?’” she said. “I’ll be teaching 

business technology, so I’m really interested in the deconstruction part of 

makerspaces. My students in Fundamentals of Technology have to learn 

the parts of the computer, so this can be like dissecting a computer.”

A pair of teachers from Sasakwa Elementary School, Angela Reich 

and Donna Radford, plan to reshape their after-school Geek Squad. Reich 

teaches math and Radford teaches science at Sasakwa. “We invite all third- 

through sixth-grade students to come and participate in the club after 

school that does science, electronics, and math,” said Reich, who noted that 

following the first day of the two-day summer workshop, she and Radford 

went to their school to begin making plans for a makerspace. “This will take 

‘A makerspace smashup’
By Tom Farmer, Editor • tfarmer@pitsco.com | Photos by Jodie Sutton, Graphic Designer • jsutton@pitsco.com

Pitsco Product Development Specialist Bill Holden, top-center in blue shirt, 
facilitates a water bottle rocket activity for STEM workshop attendees in 
the Pitsco Maker Space Lab at East Central University.
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the students up one more level to robotics and then introduce them to 

more of the STEM-type products from the makerspace.”

Parks has her sights set on a community-based makerspace set up in 

a building originally intended for use as a hardware store. “We’ve wanted 

to do something with our senior citizens for a while,” Parks said. “I’m 

starting to think how we can take advantage of senior citizens meeting at 

(the converted hardware store) every week and collaborating with them. 

They could work together as a team with the students.”

Between what they were learning from Susan Wells of TechTerra 

and Pitsco Product Development Specialist Bill Holden, workshop 

teachers were growing more and more confident by the hour. 

When asked to rate her makerspace comfort level on a scale of  

1-10, Radford didn’t hesitate. “Before the workshop I was probably 

a one. I didn’t think it applied to math. Now, I’m shooting for a 10 

because I’m so excited there’s so much we can do. It’s opened my  

mind to so many things.” 

Kids become 

TechTerra’s STEM makerspace approach 
nurtures 21st-century learners

ADA, OK – Working for 30 years in public education as a teacher 

and principal is ample time to build a reputation as an authority on 

what works and doesn’t work inside and outside the classroom.

So, with that wealth of knowledge and experience in her hip pocket, 

Susan Wells stepped firmly into the world of technology, STEM, and 

hands-on learning and started her own company, 

TechTerra Education, several years ago.

Her goal might be considered lofty by some. 

“We’re going to change the world,” she said with 

a tone of conviction. “Really. We’re working on it.” 

Be skeptical, if you must, but don’t fully doubt her 

ability to effect change.

It’s through a unique combination of digital 

tools, nature, science, and technology that Wells 

travels the world, putting on camps for students 

and teachers, whom she is preparing for life deep into the 21st century.

“We’ve seen kids begin to be creators, not consumers,” Wells said at 

the end of a summer camp for teachers in the Pitsco Maker Space Lab 

at East Central University in Ada, OK, this past summer. The foundation 

of TechTerra is STEM education, which naturally involves hands-on 

learning, and that is at the core of any well-designed makerspace.

“It’s hands-on, inquiry-based learning,” Wells said. “They’re putting this 

stuff in their hands, they’re playing with it, they’re exploring with it, they’re 

inventing with it. And it’s a totally different experience for them. . . . For four 

years we’ve run this Camp TechTerra across a number of different settings 

– private and public schools. It works everywhere with all kids. Kids get so 

excited and so engaged in this kind of learning.”

As a teacher and principal in North Carolina, Wells witnessed lots 
of students getting through their education “by jumping through the 
right hoops,” figuring out the formulas for academic success. But there 
often wasn’t much depth or meaning in the experience.

“Is that the best we can do in education? Or can we make 
something that’s really amazing and interesting and personalized 
for them?” she asked. “We can. We actually can. When the maker 
movement came out, we had already started an innovation lab. We 
knew that we had to start looking at kids’ interests. We knew that kids, 
in fact, have interests, and when they’re interested, they’re engaged.”

As part of the camp at ECU, Wells conducted an open-ended 
introduction to programming for teachers from elementary through high 
school. In the new Maker Space Lab in the Department of Education, she 
found a Pitsco Invention Explore-A-Pak that brought the activity to life. “I’m 
like, ‘That’s what we need right there, those materials,’” Wells said. “And sure 
enough, they got them out and you could just see some of the directions 
people went in with the different materials,” which include dowel rods, 
spools, basswood, balloons, string, straws, cardboard, and more.

The demand for TechTerra all across the US and even abroad, 
from Jamaica to China to Costa Rica to England, speaks to the fast-
spreading nature of STEM makerspaces. Wells hopes to eventually see 
makerspaces mainstreamed in education.

“If it’s after school and before school only, it doesn’t mean 
everybody can play in that sandbox,” she said. “And we want everybody 
to be a part of that. I hope that as we get more teachers confident in 
their work and understanding the work and valuing the work, they go 
back to their classrooms and do it.” 

creators, not 
consumers

Susan Wells  
TechTerra 
Education

Teachers develop problem-solving skills in a makerspace workshop put on 
by TechTerra Education at East Central University in Ada, OK, last summer.
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Makerspace: ‘The difference 
between the theoretical and the real’

Dr. Brenda 
Sherbourne  
Dean, College of Education 
and Psychology, East Central 
University, Ada, OK

Administrators’ Corner

What have you observed during this recent  

STEM/makerspace workshop for teachers?

They’ll show me their projects and tell me a bit about 

them, and then they become excited about what this is 

going to look like in their classroom. One of the teachers 

was brainstorming ideas about, “I’m going to bring this 

back, and we can have a space now at our school; we 

can use this. We can bring our students and our retired 

community members together.” And I thought, this 

does not end with one workshop. This is the beginning 

of who knows what. These are creative teachers. They 

don’t have to follow a rigid guideline for how they are 

going to teach. We’re giving them the autonomy to 

think and teach. Sometimes our scripted curricula take 

that away from teachers, and I think that contributes 

to some people not wanting to go into this profession. 

We are creative people. We’re thinkers. We want some 

autonomy. We want to be clinicians. 

How do you describe the Pitsco Maker Space?

Well, it is the difference between the theoretical and 

the real. We can have all the ideas of how it should 

look, and we can talk all day, every day about what it 

should look like. With the Pitsco Maker Space Kits, we 

can show teachers what it looks like, and they can then 

show us how they can use it. If you don’t have it to put 

in your hands, then it’s just theoretical – it’s just an idea.

What skills do you expect students to get from 

their makerspace experiences?

Facts might be the foundation of deeper understanding 

of concepts, but transferable skills are what businesses 

are looking for. “I don’t need someone who can’t 

get along with other people, who can’t have a 

conversation, who can’t listen. I don’t need someone 

who can’t utilize the proper skills to problem solve.” I 

was walking around yesterday, and one of the groups 

was having a connectivity problem with their circuit, 

and they were talking, “Did we try this?” And I thought, 

this is what it’s about. They don’t come to a point and 

throw their hands up with no ideas to solve problems. 

They’re problem solvers.

Makerspaces are for any and all classrooms  
and school settings, correct?
In rural Oklahoma, some schools have 80 percent free 

and reduced lunches, so socioeconomic level is low for 

a lot of these schools. Kids might not have the resources 

at home to stimulate this kind of learning. One teacher in 

our workshop is from a rural school and she says, “I know 

we wouldn’t have the money to buy all these things, but 

my brain is just going round and round about things to 

use that don’t cost much and how I could bring it into 

this maker idea, this project-based learning idea." 

What have you learned about makerspaces over 
the course of the last few months?
I live in a world of abstract ideas and theory, and I had 

read a lot about project-based learning, which is what 

this is. I did not have the knowledge before of how 

technology plays into this and how it connects to STEM 

and STEAM. Over the past few months I have seen 

teachers engaged in project-based learning, so I can tie 

these ideas to very concrete products and processes. 

It was just bigger and better than what I understood 

about project-based learning when I was a teacher.

What improvements were made as part of the 
renovation of ECU’s Lanoy Education Building?
We knew that if we were going to have a center where 

we were going to bring all our preservice teachers, 

not just the elementary, early childhood, and special 

ed teachers, but our content preservice teachers – our 

science, math, and social studies teachers – we needed 

to have a room where they could come in and use 

technology, play with technology, be creative with 

technology in their lesson plans.

How can this Maker Space Lab put teachers on the 
leading edge with hands-on learning and STEM?
We knew we needed to be relevant and innovative. 

There are a few times in your life, I think, where these 

opportunities become available to you, and I think this is 

one of those times. We have the faculty who are willing 

to put the time into this, to change the curriculum. The 

faculty know our preservice teachers have to go out 

East Central University, 

founded in 1909, is a 

regional public university 

located approximately 90 

miles from Oklahoma City. 

Dr. Brenda Sherbourne 

has been the dean of the 

College of Education and 

Psychology at ECU for five 

years and formerly served 

as a department chair 

for three years and as an 

associate and full professor 

prior to that. She has been 

at ECU for 19 years. The 

university’s initial mission 

was to prepare teachers, so it 

aims to stay true to its roots, 

recently renovating the 

Lanoy Education Building 

and incorporating the 

Pitsco Maker Space Lab as 

an integral part of the new 

setup. Pitsco and TechTerra 

Education put on workshops 

in the lab this past summer. 
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into public schools equipped to teach twenty-first century skills to these 
students. . . . That’s what we want to define us. We want to be on the cutting 
edge. We want our preservice teachers to have the confidence and the skills 
necessary to go out there, day one, and utilize project-based learning with 
makerspace equipment and technology – to be the leaders of their schools.

How do the Pitsco makerspace solutions help teachers get started?
The kits include curriculum guides. Much work has been done to 

make it easy for teachers to utilize these kits and help them with this 

pedagogy in the classroom – it took the guesswork out. They can look 

at this and know how it could and should be used, and they can add to 

that based on how they want to use it. 

Do faculty members and administrators support makerspace efforts?
We’re very lucky that we’re at an institution where we have a lot of 

autonomy. I feel like our faculty is as forward thinking as any faculty 

that has come together at a particular time. That’s why I think the 

opportunity to define ourselves a little differently than other programs 

is here right now – because we have the faculty to do it, and we have 

the administrative support to do it.  

Libraries and educational technology 
departments among the popular spots

ADA, OK – Ask five different administrators where a makerspace 
should reside in their school, and you’re likely to hear five different 
answers. That doesn’t mean four of the administrators are wrong. In 
fact, all of them could be correct because makerspaces take on many 
forms and can fit just about anywhere in a school.

Makerspaces can lean heavily toward inventing (business and 
entrepreneurship), experimenting and designing (science and 
engineering), building (career technology), or software and hardware 
(educational technology). Some makerspaces have combinations of 
several or all of these focal points, begging the question, “Where should 
they be located and who should oversee them?”

At East Central University in Ada, OK, the heavy makerspace 
involvement of certain programs within the Education Department 
indicates a couple of the more likely homes for these fast-growing 
creative spaces at all levels of education, K-12. Libraries and educational 
technology classrooms and labs are among the hot spots.

Dr. Shelli Sharber, coordinator of library media and an assistant professor 
at ECU, says a trend over the past couple years to set up makerspaces in 
libraries might be more logical than some might think. “I think it’s a natural 
fit because it’s all about gaining information and creating,” she said. “Another 
reason I think it’s a good fit is because libraries are transforming into more 
technology and information skills, which are relevant to the needs of today’s 
students. And that fits well with the maker theme of creating.”

Though she hasn’t added makerspace-specific courses to the library 
media graduate program she leads, Sharber has done the next best 
thing. “What I’ve done is taken some courses that are more technology 

based and added information about maker 

education – innovative practices, using some of 

the tools like robotics and other tools that have 

design features that they can work with.”

Teachers in general – and librarians specifically 

– tend to be curious and eager to learn, which is 

conducive to successful oversight of a makerspace. 

Couple that with a desire to make libraries and media 

centers more relevant to academic endeavors taking 

place in other parts of a school, and libraries appear 

to be the perfect home for a makerspace.

Another natural abode for 3-D printing, 

robotics exploration, inventioneering, and the like 

is a school’s educational technology department. 

That would explain why the overseer of the Pitsco 

Maker Space Lab within ECU’s department of education is Dr. Mark Jones, 

assistant professor of education in graduate educational technology.

Focused primarily on leadership positions involving integration of 

technology into the classroom, Jones’ program is fully embracing the 

maker movement. “It’s becoming more recognized as the application of 

what we know with current theory of how students best learn through 

being engaged and being active and being a part of their learning, not 

just passive recipients of knowledge being disseminated by a teacher.  

A makerspace is the perfect model of what that can look like,” he said.

As for makerspaces specifically within educational technology:  

“I see that the maker movement is the true connection of educational 

technology to a meaningful purpose, whereas in the past it was more 

about enhancement for teacher presentation,” Jones explained. “Now, 

we’ve got tools to engage students in very meaningful ways.” 

Homes for makerspaces
Dr. Shelli 
Sharber  

ECU

Dr. Mark 
Jones  

ECU
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In the fourth grade I had a science teacher, Mr. Mocabee, who turned 

out to be a cousin to my future father-in-law. Mr. Mocabee taught us about 

simple circuits, series and parallel, and what happened when you added 

things in series and parallel, such as batteries and lightbulbs. I proceeded 

to go home and take apart some small battery-powered cars that took one 

AA battery and figured out how to wire two, three, and four batteries to the 

cars in order to race them against my brother’s cars. It was awesome! 

By the way, a four-battery car is only good for about three or four 

races before it melts the insulation on the motor and it isn’t any good 

anymore – in case you were wondering. 

Wouldn’t it have been great if these things had been given a space 

in the science classroom where I could have done this experiment? 

There is no telling what I would have been able to make. Think about the 

valuable science lessons behind what I was doing at home that could 

have been expanded and explored even more in depth in the classroom. 

If only I had had a space to make things in that class. Well, the time has 

come for young, aspiring engineers to have their makerspaces. 

You’ve seen it on the pages of the Network magazine that 

makerspaces have been in schools for a while – in FACS and tech ed 

courses as well as art labs. Now it seems that we have an opportunity to 

combine two things that naturally belong together – engineering and 

science standards and makerspaces. (I suggest you also read Kristina 

Davis's article, “Maker 102: Engineering design process at center of 

makerspaces,” and other related articles in this issue.) 

Just think of the possibilities when students’ minds are allowed to 

facilitate hands-on exploration of their sometimes wild ideas. I think 

every teacher who embraces this movement will be amazed at their 
students’ capacity to create and engineer. As an instructor who uses 
Pitsco products, you have already embraced some approaches to 
instruction that are nontraditional. So, embracing that approach even 
more strongly with a makerspace seems natural.

Looking at a sampling of Next Generation Science Standards for 
engineering at each grade level exposes how a makerspace would 
affect ways to address those standards:

•  K-2-ETS1-2. Develop a simple sketch, drawing, or physical model 
to illustrate how the shape of an object helps it function as 
needed to solve a given problem.

•  3-5-ETS1-3. Plan and carry out fair tests in which variables are 
controlled and failure points are considered to identify aspects of  
a model or prototype that can be improved.

•  MS-ETS1-2. Evaluate competing design solutions using a 
systematic process to determine how well they meet the criteria 
and constraints of the problem.

•  HS-ETS1-3. Evaluate a solution to a complex real-world problem 
based on prioritized criteria and trade-offs that account for a range 
of constraints, including cost, safety, reliability, and aesthetics, as 
well as possible social, cultural, and environmental impacts.

Building models, planning and testing, evaluating multiple designs, 
and deciding on trade-offs are all possible in a makerspace. The process 
enables students in your classroom to look for solutions and investigate 
ideas using multiple tools and materials that they might not otherwise 
have available to them. This is powered-up learning!

As a side note, this approach to learning can become a lifelong habit. 
Whenever somebody brings a battery-powered motorized product into 
my office, one of my first questions is, “How many batteries can I hook up 
before I burn the motor up?” My favorite answer is “I don’t know,” because 
then I get to find out. 

Power up science ed with a makerspace

David Meador
Curriculum Specialist | dmeador@pitsco.com

DAVE THE SCIENCE GUY
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The maker movement has to be my favorite thing to hit 
education lately. Creating is at the heart of the maker movement, 
and that’s something children have been doing since the dawn 
of time. I reserve a corner of my garage to chuck odd things into 
– boxes, cartons, sticks, random craft supplies that are starting to 
wilt – that I would normally recycle or trash. 

I’ve been doing this for years to keep my daughter busy on 
the weekends. She and a few random neighborhood kids will pull 
things from the pile and quietly (or sometimes loudly!) make for 
hours. I thought I was just keeping them busy, but it turns out I 
might have my own makerspace! 

On a more serious note, I do love to see tools in the hands 
of kids. Last year we visited the makerspace area in our local 
children’s museum and I could have spent hours making and 
tinkering along with my daughter. Makerspaces are popping up 
everywhere – in museums, libraries, schools, and shops. 

LAURA FLEMING
If you’ve seen a makerspace and want to learn more, there are 

many great resources online. One of my favorite people to follow on 
Twitter is Laura Fleming (@LFlemingEDU), 

author of Worlds of Making: Best 
Practices for Establishing a 

Makerspace for Your School. 
Laura is a library media 

specialist for Grades 9-12 
and operates a library 
makerspace. Aside from 
providing valuable 

content on Twitter, she 
also has a website (worlds-

of-learning.com), which is 
home to her presentations, 

publications, videos, podcasts, and 
more tools for making. You can also catch 

her vines at vine.co/u/1015373419556278272! 

SYLVIA’S SUPER-AWESOME MAKER SHOW!
One place on the web that you must hit if you’re into making 

is Sylvia’s Super-Awesome Maker Show! (sylviashow.com). Sylvia is 
15 years old and has been running the series for years with her dad. 
In 2014, she published her first book of projects that use Arduino. 
Sylvia’s episodes range from paper crafts to circuits to screen 
printing, and she also highlights trips to maker faires. Sylvia’s show 

is both fun and educational, 

so it will appeal to 

students. She’s also 

on Twitter  

(@MakerSylvia). 

MAKE 
MAGAZINE

No list of 

maker resources 

would be complete 

without Make: 

Magazine, which offers a 

variety of online content as well 

as a print magazine. Their website, 

makezine.com, has news, maker 

projects, tips, tool guides, 

videos, and maker spotlights, 

which highlight projects by 

makers. They are a one-stop 

shop for ideas. In addition to the 

website, you can follow them on 

Twitter (@Make). 

MAKER ED
With a focus on education and working in underserved 

areas, Maker Ed is a nonprofit that is leading the way for those 

looking for a way to get started with a makerspace and make a 

difference. Their website’s blog, makered.org/blog, really covers 

the challenges that come up when installing and maintaining 

makerspaces. If you’re looking for tried-and-true advice, make sure 

you visit their blog. It also contains so many inspiring stories from 

those who “grew up making” and the work they are doing now 

with students. You can find Maker Ed on Twitter (@MakerEdOrg). 

PITSCO EDUCATION
And don’t forget Pitsco Education – we’ve been leading the 

way with maker resources, materials, and project ideas since the 

company was formed more than 45 years ago. We just didn’t think 

to call it a maker movement. Follow us on Twitter (@PitscoEd) and 

check us out at www.pitsco.com. 

As you might be able to detect, I’m very passionate about the 

maker movement. If you are too, I hope you’ll check out some of 

the resources!   

Leaders on the maker front in social media

By Stephanie Manes, Research Assistant & Social Networking Junkie • smanes@pitsco.com
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Chicago, IL

PRIZM™, the new TETRIX® Robotics 
Controller, packs power and simplicity

For teachers and robotics coaches, TETRIX® is synonymous with 

quality and reliability in the remote-controlled robotics domain. The 

rugged platform opens a door in the classroom to robotics knowledge, 

engineering, construction, and competition. Until now, however, TETRIX 

has lacked a specifically optimized programmable robotic controller – 

that is to say, a brain.

Introducing the TETRIX PRIZM™ Robotics Controller. PRIZM makes 

possible the creation of fully autonomous TETRIX robots. Simply put, 

PRIZM brings coding for TETRIX into the classroom and onto the 

competition floor. 

BEGINNER FRIENDLY
“Why is coding important for education?” asks Pitsco R&D Manager 

Paul Uttley. “Almost everything you use on a daily basis is running 

computer code. Your refrigerator is running code, your microwave is 

running code, your coffee pot is running code. . . . The more students 

understand code, the more they understand the world around them.”

Teachers might instinctively agree with that statement yet still be 

hesitant to bring programming into their classroom agenda. The obscure 

terms and punctuation that riddle lines of code can seem daunting. 

That’s why PRIZM provides everything needed for an easy entry.

The programmable controller is built on open-source Arduino 

architecture and is thus usable with programming languages that support 

Arduino. This is great for students and teachers because the online 

community has produced a vast sea of support materials to get beginners 

coding quickly. Pitsco also provides for PRIZM users a library of coding 

shortcuts available for free download. Students can easily customize the 

prewritten code or, once they have the hang of it, work from scratch.

On top of that, the PRIZM Programmer’s Guide, which teaches 

students the essentials of coding a TETRIX MAX TaskBot, is available for 

free download (www.TETRIXrobotics.com). 

Don’t fear the code

Much more on online:  
www.TETRIXrobotics.com/PRIZM

By Cody White, Communications Assistant • cwhite@pitsco.com
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Chicago, IL

FEATURE RICH
PRIZM is accessible to beginners, but it is far more than training wheels for the 

aspiring coder. In terms of features, power, and expandability, it has plenty to offer the 
adept as well. The device offers six standard servo motor ports, two continuous rotation 
motor ports, eight sensor ports, a battery port, and two DC motor ports. 

Not only that, but an expansion port offers the ability to add more specialized ports. 
Build a big robot and need two additional motors? No problem. For those with extreme 
ambitions, another PRIZM controller can even be added.

PRIZM is not just a great tool for teaching programming. It can bring to life lessons 
on sensors, power, gear ratios, and more. Even the controller’s clear polycarbonate shield 
was designed to maximize educational value – letting students see the inner architecture 
of the controller.

RUMBLE READY
PRIZM was never meant just for the classroom. When students are ready to graduate to 

competition, PRIZM is ready to accompany them.
“Typically in competition you have got big heavy robots, so you need a big heavy 

controller to power those robots,” says Uttley. “PRIZM is robust and tough. It has all of the 
rugged features to stand up to competition demands.” 

The competition floor is often a hazardous, workhorse environment. The clear polycarbonate 
shield protects the device against damage. And when your robot needs that extra bit of juice, it 
will have it thanks to hardware and internals designed to deliver lots of power.

Whether you are a veteran TETRIX user or someone who has never taken the robotics 
plunge, Pitsco offers a convenient starting point into PRIZM. A new programmable 
robotics set available through www.TETRIXrobotics.com comes with TETRIX building 
elements, sensors, and a PRIZM controller. For those who already own TETRIX 
components, the PRIZM controller can be purchased separately. 

Compatible 
with Arduino 
Software (IDE)

The first thing an aspiring coder needs is 
a proper coding environment. PRIZM™ has 
been designed for compatibility with Arduino 

Software (IDE), a popular open-source, free-to-
download application. Arduino is based on the C 
programming language familiar to professional 
coders, yet it has been simplified for beginners. 

A rich array of tutorials and toolkits have been 
developed by the Arduino community, and getting 
started is simple. A library of coding shortcuts 
developed by Pitsco simplifies the process of 
coding for PRIZM even further without concealing 
the actual complexities of the code. This means 
that students can foray into more and more 
advanced programming at their own pace.  
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Community of creatives pours its 
experience and insight into PRIZM™

For Pitsco R&D Manager Paul Uttley, the development of PRIZM™ 

was more than just another project. To Uttley’s thinking, PRIZM, the 

programmable controller that allows for the creation of autonomous 

TETRIX® robots, was the next logical step for the robotics system 

he helped create. But it was also a big step in terms of the inherent 

engineering challenges. 

“Having spent hundreds of hours on PRIZM developing the 

firmware, developing the hardware, building in the features and 

functionalities, and putting all that into a compact package – I can say 

it is probably the most challenging project I’ve done,” said Uttley.

PRIZM started with a clear vision. Uttley, having been involved in 

both the classroom and competition sides of the robotics scene for 

several years, had already solidified his ideas about 

the features and specifications that would be 

useful for TETRIX users. 

He reckons that if he had 

been asked to 

develop PRIZM half a decade ago, he would have lacked the needed 
perspective. Over that timeframe, Uttley has watched coding mainstream 
in education and has had the opportunity to play a role in several robotics 
ventures – including serving as a member on the FIRST® Tech Challenge 
game design committee. 

“I really enjoy the brainstorming part of it,” he said of that particular 
commitment. “We consider all sorts of things such as playability of 
the games and the crowd factor. We always talk about the level of 
engineering challenge a game has.” 

He and his team held so strongly to their initial, determined notions 
about what the PRIZM controller should be that the development 
became frustrating at times as they struggled to build and troubleshoot 
functionalities on which they were unwilling to compromise. In 
the end, perseverance won the day, and the PRIZM controller is the 
realization of the vision that prompted it.

Of course that didn’t override the need to test the device. 
And for that, Pitsco looked to trusted teachers. Preproduction 
units of PRIZM were sent to members of Pitsco’s Teacher 
Advisory Group and other teachers. According to Uttley, 
the more users were able to field-test the device, the better. 

Pitsco Robotics Application Specialist Tim Lankford, who 
has a long history of working with teachers to create 

programming and robotics solutions in the classroom, 
also provided a lot of insight on the feature set.

At least one significant feature owes its 
existence to a comment by a teacher. Thanks to 
a clear polycarbonate case, the colorful inner-
workings of PRIZM are visible. Originally, this was 
not part of the design. When Lankford showed an 

earlier version of the device to a group of teachers 
in Costa Rica, one teacher commented that a 

transparent case would be visually attractive and 
an excellent teaching tool. And not only that – this 

feature eventually inspired the name of the controller 
as well!  

Pitsco R&D Manager Paul Uttley, right, was 
the primary developer of PRIZM™. Robotics 
Application Specialist Tim Lankford, left, 
provided insight on the feature set.

By Cody White, Communications Assistant • cwhite@pitsco.com
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6 standard control servo ports

2 quadrature 
encoder input portsBattery connection port

2 DC motor 
control 
ports

Start
button 

Stop/Reset 
button

1 motor controller 
expansion port

USB 
programming 

port

1 I2C port

4 digital sensor ports

3 analog 
sensor ports

2 continuous 
rotation

servo ports

PRIZM™ has ports for every purpose
Among the ports featured on the TETRIX® PRIZM™ Robotics Controller:

•  2 high-current DC motor control ports, 6 standard control servo ports, and 2 continuous rotation (CR) servo ports

•  4 digital sensor ports (D2 can be used as a serial port; D2-D5 can be configured as digital input or output) and 3 analog sensor ports 
(A1-A3 can be configured as analog input or digital input or output)

•  1 I2C port, 1 USB programming port, 1 motor controller expansion port, and  
2 quadrature encoder input ports 

•  2 battery connection ports (additional port used to daisy-chain power to  
other devices)  

Much more on online:  
www.TETRIXrobotics.com/PRIZM
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TETRIX® developers and inventors share 
their thoughts and ideas

It’s not often that people want to be drawn into a vortex, but 

thousands of people are doing exactly that this fall. 

Every year, breath is bated and tools lie at the ready as robot 

enthusiasts await the announcement of the new FIRST® Tech Challenge 

game. On September 10, these young people, coaches, and parents 

learned of Velocity Vortex, the 2016-17 FTC® game with some interesting 

elements that should combine basic and advanced engineering. 

A quick peek on Twitter and other social media with hashtags 

#FTCKickoff and #VELOCITYVORTEX shows that the teams are already 

hard at work on game strategy. Several kickoff events enabled 

competitors to get an up-close look at the playing field. 

The chief ways to rack up points is to place particles (small balls) 

through small ramps at two corners of the playing field or through a 

center vortex – that can spin, by the way. Or, lift a large cap ball and 

place it on top of the center vortex for even more points. Another 

way is to program the robot to match its alliance color to the color on 

a beacon to earn more points. Additional point options – as well as 

penalties – await teams in the Velocity Vortex.

Velocity Vortex is a far cry from the difficult RES-QSM game seen last year 

that featured a tall mountain obstacle robots had to climb and the big points-

getter that required robots to hang from the top bar of the mountain. 

Paul Uttley, Pitsco R&D manager and developer of the TETRIX 

robotics systems, is also on the FTC game committee. 

“It’s a much easier game to play mechanically, I think,” he said, noting 

that the new game shouldn’t be as hard on robot components. “Last year, 

they were climbing that mountain. I think Velocity Vortex is a better game 

for rookie teams because you have the corner goals, which are not hard 

to score in. However, I think the teams that are going to win are the ones 
that will get the cap ball up there or above the crossbar.”

RoboBench host Tim Lankford believes this game gives teams the 
opportunity to do something different, depending on their strategy.

“For most of the game, you could actually do pretty well with a small, 
agile pusher bot,” he said. “You can score elements by just pushing them 
up the ramp. You can score the center goal with something that would 
throw the ball up, but you certainly don’t have to do that.”

He added that robots with a homonymic drive, which features three 
to four omni wheels mounted at an angle to the chassis, could do well 
in this challenge. 

“That gives you the option to go in any direction at once without 
actually turning – very agile,” he said. “The problem with it is that 
there’s not a lot of traction there if you get into a shoving match, so it’s 
not really good for that. But as far as maneuverability and being able to 
go in any direction at any given time, you can’t beat it.”

Whatever teams choose to do, FTC and its partners work to provide 
plenty of team resources. In the sidebar, check out the list of resources 
to get started. 

VELOCITY VORTEX RESOURCES
•  Velocity Vortex overview and animation – youtu.be/wqASwcqdM6o

•  Registration – www.firstinspires.org/robotics/ftc/cost-and-registration

•  Game information, including game manuals and more – 
www.firstinspires.org/resource-library/ftc/game-and-season-info

• Kit of Parts – www.firstinspires.org/robotics/ftc/kit-of-parts

•  FTC Parts Store – www.tetrixrobotics.com/extra_TETRIX_parts_for_FTC

•  FTC Challenge Forum –tinyurl.com/z68uzo3

•  Chief Delphi Forum – www.chiefdelphi.com/forums/
forumdisplay.php?f=146  

San Marcos, TX

Velocity Vortex, the FTC® game has begun!
By PJ Graham, Web Content Specialist • pgraham@pitsco.com
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San Marcos, TX

Special-needs students build robots, 
confidence with TETRIX® PRIME

Every teacher dreams of seeing their students become self-

sufficient adults. For Special-Needs Teacher Pauline Tatum, the dream is 

no different. “My responsibility is to prepare them, to let them see what 

they can do,” she said. 

Tatum, who has been teaching at Sunset High School in Dallas, 

Texas, since 2001, challenges her students in various ways. Every year 

she writes, directs, and choreographs an annual class production 

with an inspiring message that her special-needs students perform in 

front of the entire school. “I integrate it as part of the curriculum,” she 

explained. Tatum’s students also participate in Special Olympics and 

have volunteered with the Susan G. Komen foundation for 16 years. 

These activities are a great way to get students out of the classroom 

and show people what they can do. And Tatum is always looking for 

new ways to do just that. So when senior Ivonne Torres approached her 

with the idea of introducing her students to robotics, Tatum was ready. 

“Education is changing,” she said. “Technology is changing, and we 

have to get these kids ready for the real world.”

ROBOTICS, MEET MS. TATUM’S KIDS
Torres first encountered special-needs students when she was 

diagnosed with dyslexia in third grade. Although she wasn’t considered 

a special-needs student, her remedial reading class was in the special-

needs classroom, and she quickly developed a kinship with the other 

students there. “I just saw how they were isolated from everybody else,” 

she said, “like they weren’t part of the school.”

Years later, long after she had finished taking remedial reading 

classes, Torres befriended the special-needs students at Sunset and 

wanted to find another way to help them integrate into the class body. 

Robotics became the means to that end.

Her junior year, Torres joined the Sunset High robotics team, also known 

as Team 8811 in the world of FIRST®. “I’ve always preferred math and science, 

so I decided to try robotics.” Torres then pitched an idea to her teammates of 

having the special-needs students come in for a robotics session. “I was very 

fortunate to have a lot of well-rounded, respectful teammates,” she said. “We 

didn’t really know what to expect, but they were open to it, and so we just 

made it work.” After some initial discussion, the team decided to start with 

having Ms. Tatum’s students put wheels on the robots.

Nobody on the team knew exactly what the special-needs students 
were capable of when it came to robotics, but these future engineers 
quickly proved their competency. “They were so fast, we ran out of 
wheels,” said Torres. “We had to come up with something else, so I taught 
them how to make 3-D paper robots,” a task Ms. Tatum’s students quickly 
took to, but that confused the students in Team 8811. “The robotics kids 
were like, ‘What? How do you do that?’ The special-needs students really 
surprised us. Ms. Tatum told us, ‘They have the potential; it’s just people 
don’t see it.’” That got Torres thinking about what else these students 
could do, and Team Robo*Flash was born.

BUILDING ROBOTS – AND CONFIDENCE
Team 8811 began working with Team Robo*Flash regularly after 

school. The 8811 students read instructions, handed out materials, and 
supervised, but for the most part they left the building of the robots up 
to Team Robo*Flash. This required a robotics system the Robo*Flash 
students could work with, Pitsco Education’s TETRIX® PRIME. 

“We wanted to make it fun and show them what they can do,” said 
Torres. “The TETRIX PRIME parts worked really well. Before we did the 
program, we did some test runs and discovered that, because several of 
them have dexterity issues, using screws was difficult for them. And we 
didn’t want it to become a frustrating thing.” PRIME’s easy builds and 
quick rivet connectors and pegs were exactly what Robo*Flash needed 
to begin building and driving their own robots.

PRIME-d to take 
By Patty Cooke, Communications Assistant • pcooke@pitsco.com

Robo*Flash in the news

(continued page 25) 

Robo*Flash has been pretty popular in the media lately. Check out 
these great videos and articles:

•  Class Act: Special Needs Class Takes on World of Robotics 
(tinyurl.com/hztekvs)

•  In north Oak Cliff, Sunset robotics students with disabilities seek 
a league of their own (tinyurl.com/jz98kf4)

• Robo*Flash! (vimeo.com/158268660)

on the world
Members of Team Robo*Flash use TETRIX® PRIME robots to collect and 
move square blocks in the fastest time possible.
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Competitions

LOUISVILLE, KY – Two young ladies joined forces this year 
for the SkillsUSA Robotics: Urban Search & Rescue competition – a 
male-dominated arena – and proved that they could take the lead and 
continue a legacy.

Rachel Arnold and Olivia Klotz, both now seniors at Blackstone 
Valley Regional Vocational Technical High School in Upton, 
Massachusetts, took the gold at the 2016 SkillsUSA national 
championships. Though this was their first appearance at nationals, 
half the team wasn’t new to USAR. Last year, Rachel and her former 
teammate took bronze at state, being beaten out by her big brother, 
Dillon Arnold, and his partner, Tony Arrigo.

Olivia had never worked in robotics, but a teacher encouraged her 
to team up with Rachel. At Blackstone Valley, Rachel is in the Electronics 
and Engineering Technology program, while Olivia is in the Drafting 
and Engineering Technology program. 

“Coming from different programs at BVT, we were able to share 
our knowledge with each other,” added Rachel. “She is very efficient 
in AutoCAD, while I am efficient with the construction of the robot and 
considering what the robot needs to function. Teamwork is a huge 
factor in the success of the competition.”

The partnership worked as the ladies took bronze at districts, 
though that usually means the team won’t go to state. Another district 
in the state didn’t have enough teams competing to advance, so the 
duo was given a second chance. 

“This experience drove us to work even harder during the state’s 
competition,” Rachel said. “We kept pushing ourselves to be the best 
we could. Once we thought we were the best, we pushed a little more, 
so we were always improving and never settled.”

The result was that they took gold at state. They continued to 
fine-tune their robot and improve their presentation and engineering 
notebook, which paid off as they impressed the championship judges 
enough to take the gold. 

“Their robot was built with experience from previous competitions, 
knowledge of the course and technical standards, and was well 
tested,” said Alan Kirby, national tech committee chair for USAR. “Their 
engineering notebook documented the entire design iteration process 
and told the complete story.”

“IF HE CAN DO IT, I CAN DO IT.”
The competitors agreed on one thing: they are representing 

women in engineering. 

“Actually, it’s one of the things I’m the most proud of,” Olivia said. 
“I’ve already seen the difference in what it’s like to be a woman in the 
engineering fields. I’ve started talking to various colleges, and every 
one of them has been extremely surprised about my choice in major: 
mechanical engineering. I’m proud to be a potential role model for any 
young woman entering engineering.”

Rachel seconds this.
“I constantly think to myself, as all girls should, ‘If he can do it, I can 

do it,’” Rachel said. “I think that girls can do anything they want. They 
shouldn’t let someone or something stand in their way. It seems as 
though girls were never thought to build robots, become engineers, or 
be as smart as boys. But because of people like me, girls can gain the 
confidence they need to do anything they set their minds to.”

She hopes their performance helps to change misconceptions 
about girls in engineering. 

“I feel that because two girls from Massachusetts won the gold medal 
at nationals, many more girls will pursue their interest in robotics. It takes 
one person, well in this case two people, to start a chain reaction and 
change the way people view girls in robotics or engineering.”

CONTINUING A LEGACY
Olivia and Rachel are doing more than paving the way for other 

girls – they are continuing a legacy for Blackstone Valley and for 
Rachel’s brother Dillon. He and Tony took the championship gold last 
year, and Dillon also earned bronze in 2014 and gold in 2013.  

Rachel said that her team was affected by the legacy and mentorship 
of the two young men, adding that they discussed robotics with her, 
helped pack the team’s robot and toolbox for the championships, and 
kept in contact during the competition in Louisville.  

Between sister and brother, there was a special moment before 
Rachel left to compete.

“The day before I left for nationals, Dillon told me to close my eyes, so 
I did,” she said. “I felt him put something heavy around my neck; I knew 
exactly what it was. He told me to open them and I saw his gold medal he 
won at nationals hanging on my neck. ‘There, now you know what it feels 
like. Take it with you to Kentucky and bring home another one,’ he told me.

“This made me want to win even more and gave me more confidence 
than ever. I feel very proud to keep the gold medal in the Arnold family.”  

All-girl Massachusetts team 
takes gold at SkillsUSA®

By PJ Graham, Web Content Specialist • pgraham@pitsco.com

2016 Urban Search & Rescue

Rachel Arnold, left, and Olivia Klotz proudly show off their national 
champion Urban Search & Rescue robot at the 2016 SkillsUSA® 
national championships. 
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Competitions

One thing is apparent when talking to participants in the national TSA 
Dragster Design competition – a lot of them started with pinewood derby.

Pinewood derby is a popular activity in Boy Scouts where the scouts 
build a car that is powered by gravity as it descends a long ramp. Many Boy 
Scout troops have an open division in which scout siblings or even parents 
can compete. Plus, Girl Scouts and churches are taking it up. 

This year’s national middle school champ, Megan Kelly, did 
pinewood derby as a church activity. David Meador, Pitsco curriculum 
specialist and Boy Scout leader, said he has noticed that some 
pinewood derby participants move on to CO

2
 dragsters – and that they 

often have more success than the average participant.
“I had the ability to see the same boys, especially at the district 

level, who competed in our pinewood derby and went on to compete 
in CO

2
 at TSA at the school where I was teaching,” he said. “When they 

hit the tech ed classes in school, the first year out they were qualified 
for state with their cars. There was no learning curve for them. And no 
one else qualified their first year. 

“They were the ones that tended to be the most successful 
at the TSA competition with CO

2
 cars because they had so much 

design experience with pinewood derby. They would come in and be 
successful immediately whereas other kids, it would take them a year or 
two to get things figured out.”

But pinewood derby utilizes gravity power while dragsters are propelled 
by the force of a punctured CO

2
 cartridge – so how are these similar? 

To figure this out, we discussed the issue with Meador and another 
curriculum specialist who is also a former teacher and derby parent and 
participant, Buzz Palmer. Both are also familiar with the dragster activity.

“It’s just a solid activity,” Palmer said of pinewood derby. “It teaches 
kids a little bit about aerodynamics but more about the experience of 
learning how to build something and then compete with it, learning 
how to make something that they conceive in their minds, then build it, 
and make it come together. If you start with that, it’s easy to carry those 
skills into the CO

2
 dragsters.”

Meador confirmed that learning the building process is key to both 
competitions.

“You walk them through the design process, you teach them to 
build, and you teach them to use the tools that they use for building, 
which are the same for pinewood derby and CO

2
 cars,” Meador said. 

“A lot of times, testing the car is exactly the same because the same 
things hang them both up. You want to make sure the wheels and the 

axles are done the right way. Even though they are different wheels and 

axles, the principles are the same about how to get them to work: you 

want to reduce that friction.”

Both agreed that the testing process is similar, as you often test 

CO
2
 dragsters without CO

2
 pressure, opting for a roll test ramp to assess 

friction. The same is true for pinewood derby cars.

The duo also pointed out that both competitions teach students how 

to work within constraints because both cars have a set of specifications 

that must be met when being built to qualify for the races. 

“Even though the rules are different, it’s still a set of constraints 

that they have to follow,” Meador said. “A lot of the rules and the 

competition is the same kind of design between the two events.”

They added that both styles explore key engineering and science 

concepts. 

ENGINEERING CONCEPTS: 
• Designing

• Building

• Using tools

• Testing

• Understanding trade-offs

SCIENCE CONCEPTS:
• Basic aerodynamics

• Speed calculations

• Friction 

• Force and mass 

The two events also have a strong emphasis on weight, though 

in different ways. In pinewood derby, you try to get as close to the 

maximum weight as possible. In CO
2
 dragsters, it can vary by design but 

usually competitors try to get their car as close to the minimum weight 

allowed. This comes back to the different forces working on each 

vehicle: gravity versus propulsion. 

“The pinewood derby car is really just the CO
2
 car light,” Meador 

added. “You’re just not putting the CO
2
 cartridge in it. You have to make 

the same kinds of decisions.”  

From Scouts to TSA 
Pinewood derby to CO

2
 dragsters

By PJ Graham, Web Content Specialist • pgraham@pitsco.com

a natural next step

CO
2
 Dragsters

Pinewood 
Derby Car
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How do you play your competition cards?

In card games, three of a kind is usually a winning hand. In the 

education game, it can be the impetus toward career success. The Every 

Student Succeeds Act (ESSA) emphasizes the invaluable acquisition of 

science, technology, engineering, and mathematics (STEM). Educational 

games and competitions for students include the SkillsUSA® Robotics: 

Urban Search & Rescue event, FIRST® Tech Challenge, and multiple 

TSA events – a threesome that fosters the potential for practical 

experiences in the world of creative, hands-on, real-world learning.

The STEM emphasis in these events leads to the acquisition of 

knowledge and skills that endow students with abilities to help 

them lead the way into the future. 

SKILLSUSA®
Created by Pitsco Education and featuring TETRIX® robotics, the 

Urban Search & Rescue event challenges competitors to engineer 

a robot that can remove simulated ordnance from a course within a 

specified time. Since 2012, it has grown to having participation from 

24 states in the 2016 season – and is now a full-fledged SkillsUSA 

event, the purpose of which is “to evaluate team members’ skills 

and preparation for employment in fields related to and including 

robotics, engineering, automation, manufacturing, electronics, and 

emergency services. To recognize outstanding performance by 

participants in scenarios that requires problem solving and teamwork 

in a real-world situation.” (www.skillsusaca.org/content/RUSR)

FIRST®
The FIRST Tech Challenge has as a mission to “inspire young 

people to be science and technology leaders, by engaging them in 

exciting, mentor-based programs that build science, engineering, and 

technology skills, that encourage innovation, and that foster well-

rounded life capabilities including self-confidence, communication, 

and leadership.” (www.firstinspires.org/about/vision-and-mission)

Students in the program are immersed in robotics team-based 

learning that demonstrates the importance of collegial cooperation. 

They will be winners in their own game of science and technology 

along with their teammates as their knowledge of robotics is enhanced. 

There is perhaps a wildcard in the deck as new teams can receive a 

$1,000 grant. (www.firstinspires.org/robotics/ftc/grants) 

TSA
Technology Student Association (TSA) is a “national organization 

of students engaged in science, technology, engineering, and 

mathematics (STEM). Open to students enrolled in or who have 

completed technology education courses.” Among the TSA events 

prominently featuring Pitsco products are Dragster Design, Structures, 

Junior Solar Sprint, and Gliders. (www.tsaweb.org/Our-Story)

SUGGESTED GRANTS
The ante for entry into this engaging world of STEM learning 

adventures might be prohibitive for some as the number of worthy 

causes seeking contributions grows. Government grants might 

assuage some of the anxiety as you seek assistance through any of 

the following options.

•  The Carl D. Perkins Grant is a “source of federal funding 

to states and discretionary grantees for the improvement of 

secondary and postsecondary career and technical education 

programs.” (cte.ed.gov/legislation/about-perkins-iv)

•  Another significant source of assistance could be the National 
Science Foundation. (www.nsf.gov/funding/aboutfunding.jsp)

Pat Forbes
Education Liaison | patforbes@pitsco.com

GRANT APPLICATION DEADLINES25

Funding Opportunities

Much more online:  
www.pitsco.com/GrantOps

September
26 Verizon Foundation

Foundation funding is intended to support 
projects that promote STEM. 
www.verizon.com/about/responsibility/
verizon-foundation

October
3  Toshiba Small Grants K-5

Grants are for science and math.
www.toshiba.com/taf

28 Captain Planet Foundation
Foundation is environmentally concerned.
www.captainplanetfoundation.org/apply-for-grants

November
1 American Honda Foundation

Emphasis is on innovative education; it is  
STEM oriented.
www.charterschoolcenter.org/grant/
american-honda-foundation-grants-education
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Maglev track and 3-D printer prove a fertile 
ground for engineering experiments

Someone once said that a good way to start a story is with “What 
if . . .” Teaching can be a lot like that as well, pondering the possibilities 
and the potential of students, given different parameters, activities, and 
so forth. Good teachers wonder, “What if . . .” Great teachers put their 
what-ifs into action and let students learn regardless of the results.

Kevin Jacoves, eighth-grade science teacher at Thompson Middle 
School in Middletown, New Jersey, is one of those great ones. As a former 
research and development engineer, he instinctively asks, “What if . . .,” and 
he follows the process to its logical conclusion. His most recent ponderings 
included a Pitsco maglev track and a 3-D printer.

“We were beyond excited when we found out it would be coming in 
the mail,” recalled Jacoves, Pitsco’s May 2015 Teacher of the Month. “We 
set it up the day we received it and displayed it on my demo desk for 
the students to see. They were very curious as to what it was and were 
amazed at the seemingly magical vision of magnetic levitation.”

WHAT IF . . . ?
Wanting to channel that curiosity, Jacoves immediately went 

to work finding a way to make the maglev experience even more 
meaningful. His brainstorm? Have the students design and create their 
own 3-D-printed maglev vehicles. “It seemed like the logical next step,” 
he said. “My original degree is in Packaging Engineering, and as an R&D 
engineer I had experience in using rapid prototyping to create scale 
models of new designs. Our school has access to a 3-D printer, and it 
just made sense that we try to marry the two together.”

So Jacoves, along with Thompson Middle School’s STEM specialist, 
Jeanette Van Fechtmann, created their own version of a Magnetic 
Levitation Design Challenge they found online. After multiple iterations, 
Jacoves came up with a challenge that worked best for his teaching 
style and incorporated the 3-D printer. In this challenge, students 
designed and constructed their own 3-D-printed maglev vehicles with 
the ultimate goal of having the vehicles travel the eight-foot length of 
the maglev track in the fastest time possible.

FRUSTRATIONS AND FAILURES SERVE AS LESSONS
Unfortunately, the project did not proceed the way Jacoves had 

envisioned. From frustrations with getting the vehicles to levitate properly 
to a quick learning curve with the 3-D-design software that proved 
insurmountable for some students to issues with magnets not staying in 
place, problems seemed to abound. Ultimately, several students failed to 
complete their vehicles, much less race them on the track.

As engineers know, however, failure is never the end. “My students 
have learned that it is OK to build something that fails, provided they 
can take the lessons learned in the failure and incorporate changes to 
future designs,” said Jacoves.

One great example of this learning was the solution for the 
magnets. “Students had a hard time getting the magnets to stay where 
they wanted them,” explained Jacoves. “We used masking tape to make 
the magnets repositionable and then used hot glue to glue them down 
once students were confident in their final location.”

Like his students, Jacoves also learned from the project. “I have learned 
that if I am to incorporate the 3-D printer into my classroom, I need to build 
competency with the modeling software.

MAKING IMPROVEMENTS, MOVING FORWARD
And like all great teachers, Jacoves has already begun to move forward 

from his failure. “I will do the project again,” he said, “but I need to carve out 
some more time for it, and I need to create opportunities for students to 
become familiar with the 3-D modeling software prior to the project.”

Additionally, he has already created more what-ifs. “For the 
maglev track, I want to try to create a collision track and see if I could 
incorporate it into a unit on elastic and inelastic collisions,” he said. 
He also has plans to have students design, print, and test their own 
windmill blades as the main part of an alternative energy lesson.

Jacoves knows, of course, that whether his students succeed in 
these projects or not, they will learn, even in failure. “Failure is OK. And 
learning from failure is the key to success.” 

Failure: The 
key to success

By Patty Cooke, Communications Assistant • pcooke@pitsco.com

Students hone their problem-solving skills by creating 3-D maglev 
vehicles and racing them on the Pitsco maglev track.

Create your own design challenge
Itching to create your own design challenge? Check out these 

resources to get started:
•  Download Kevin Jacoves’ design challenge documents: 

Outline of Magnetic Levitation Design Challenge (tinyurl.
com/jshdwrb); Model for Jacoves’ Magnetic Levitation Design 
Challenge (tinyurl.com/j33atwj) 

•  Pitsco maglev products (www.pitsco.com/Search/
maglev?st=1&ViewAll=1)

•  Pitsco 3-D printing products (www.pitsco.com/Curriculum/
Engineering/3-D_Printing) 
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Pitsco Expeditions, zSpace deliver powerful hands-on, eyes-on curriculum experience

Pitsco’s new STEM Expeditions® lead students on math- and 
science-rich journeys through real-world experiences involving 
collaborative building and doing. What could be better? . . . That same 
hands-on experience with another layer added – the eyes-on 3-D 
experience of zSpace’s virtual reality software and hardware.

Two of the leading products that bring to life real-world STEM 
topics such as electronics, alternative energy, and engineering now 
work in tandem. The Pitsco Expeditions/zSpace curriculum is a fully 
immersive experience that combines hands-on experiments using 
educational instruments and materials with exploration through virtual 
reality 3-D software.

Teacher Robert McLeish of Tuffree Middle School in Placentia, 
CA, is among the first teachers to employ the unique combo in a lab. 
The longtime Pitsco curriculum facilitator recently experimented with 
zSpace Experience, interacting via a patented handheld stylus and 3-D 
glasses to manipulate a human heart and explore its chambers and 
various other parts.

“The heart in zSpace was amazing to be able to twist and turn it,” 
McLeish said. “I could literally dive into it and fly through it and feel it 
pulse. Wow!”

Pitsco offers a zSpace add-on for 26 of its 28 STEM Expeditions, 
which are Pitsco’s cloud-based solutions to promote science inquiry, 

The perfect STEM ed combo
By Tom Farmer, Editor • tfarmer@pitsco.com
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math practices, and engineering design principles by incorporating STEM 

concepts into real-world, relevant activities. Each Expedition begins with an 

Essential Question, which sets the focus and shapes students’ thinking.

Pitsco Curriculum Specialist Aaron Locke has written activities for several of 

the Expeditions, and he quickly tapped into the benefits of 3-D virtual reality 

software for students. For example, the Electric Tech Expedition leverages the 

power of zSpace in multiple ways.

“The Electric Tech Expedition uses Franklin’s Lab zSpace activities where 

students explore the differences between parallel and series circuits,” Locke 

said. “In the Expedition, students do a hands-on activity using real equipment. 

But the zSpace activity provides something that the hands-on activity can’t.”

Among the bonuses that only a virtual reality experience could provide to 

the activities, Locke says, are:

•  Observation of the electrons flowing around a circuit students build 

within the 3-D environment.

•  Ability to build any type and size of circuit because materials (types and 

amounts) are unlimited.

•  Safety that cannot be guaranteed if working with real, high-voltage circuits.

On the flip side, there’s no substitute for students’ actually building low-

voltage circuits with various components, which they do in the Expedition. 

Thus, Pitsco Expeditions and zSpace’s virtual reality software combine to form 

the ultimate multimodal STEM experience.

“We are excited about our partnership with zSpace and the unique 

technology they bring to the latest line of Pitsco curriculum,” said Pitsco Vice 

President of Education Matt Frankenbery. “Together, we present a unique, proven 

hands-on solution for today’s students that helps them intimately understand the 

world around them.”

Just as Pitsco’s hands-on solutions have for years been proven effective 

at helping English language learners (ELL) overcome communication barriers 

to learn content and skills at a deeper level, zSpace also has been found to 

be particularly effective with this and other special education populations. 

Students are better able to learn on their own because language is not a barrier 

when students work by primarily seeing and doing. 

Both curriculum components call for students to work collaboratively 

in pairs, which further hones students’ soft skills such as teamwork, critical 

thinking, problem solving, and communication.

This unique experiential curriculum solution is designed by curriculum 

specialists to address many state and national standards in science, technology, 

engineering, and math. Professional development for teachers using Expeditions 

and zSpace is included with purchase. If you are interested and would like  

to learn more, contact a Pitsco Education consultant at 800-828-5787 or  

www.pitsco.com/STEMexpeditions. 

“Together, we present a unique, proven 
hands-on solution for today’s students  
that helps them intimately understand  
the world around them.”

Pitsco STEM 
Expeditions® 
that include a 3-D 
zSpace curriculum 
connection

• Ahead of the Game

• Beyond Earth

• Bio Research

• Building Bridges

• Communications

• Contraptions

• Creative Composites

• Dragster Design

• Electric Tech

• Engineering Rockets

• Everyday Electricity

• Flight Dynamics

• Fueling the Future

• Future Footprints

• Innovating Solutions

• Looks Like Rain

• Making Waves

• Mining Mechanics

• Optical Solutions

• Projecting Light

• Rolling Robots

• Safe Food

• Thermal Physics

• Tower Power

•  Transportation 
Stations

• Urban Wind Farm
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Pitsco Missions aren’t just a science curriculum. They incorporate 
language arts, math, and social studies. With the interdisciplinary 
nature of the curriculum, we encourage Missions teachers to be in 
communication with colleagues in their building.

As the old saying goes, “You only get out what you put in,” and 
the same goes for Missions. If you want a successful cross-curricular 
program, the learning should be expanded beyond the Missions 
classroom. Inform the other teachers you work with about the 
knowledge and concepts imparted through Missions. This can include 
reading, writing, and math skills. 

Here’s some ideas on how to make your program cross-curricular:
Share the linkages.

• The vocabulary, research, and writing linkages could be 
completed during language arts.

• The math linkage and home math links could be completed 
during math.

• The social studies linkage could be completed during social studies.

Incorporate vocabulary words.
• Create word walls and use vocabulary for spelling words.

Find literary resources.
• Ask your librarian to have students check out books related to 

the Mission topics. Have related books at a reading center in 
the classroom.

Utilize school technology resources.
• Have students perform research on a device. Have them create a 

digital presentation based on the concepts learned in their Missions.

Grade student work for grammar, spelling, and punctuation.
• Grade student work based on the same expectations for their 

writing in language arts.

Incorporate the defined student roles.
• Have students work in teams of four and utilize the Mission 

crew roles. This classroom management strategy works with 
any group work and will give students more practice in 
collaboration and teamwork.

Expand on careers.
• Ask the students where the listed careers are found in their 

community. Take a field trip to visit someone in that career or 
ask a person to visit your classroom.

As a teacher your focus is on the students and how best to meet their 
needs. You don’t have to do this alone. It can be a group or team effort; 
teachers of all subjects can collaborate and communicate together on 
how to integrate the Missions experience throughout the school.

Be open. Be flexible. Be willing to work with your colleagues and be 
a team player. The more that Missions concepts can be incorporated 
building-wide, and in all subject areas, the more successful it will be 
and the more the students will benefit from it.  

Be a team player: share  
Missions with your colleagues!

By Tammy Pankey, Elementary Curriculum Specialist • tpankey@pitsco.com
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New and forgotten features of Synergy ITC®
Most of you are probably aware that Synergy ITC® is a dynamic and 

fluid program. New features, changes, improvements, and bug fixes are 

frequently implemented. One of the great things about Synergy being 

cloud based is that the updates are available to you as soon as they are 

applied. That being said, let me run through a few new features and a 

few that you might not know exist.

•  Delete Students – This used to be a rather painful task, but following 

some recent improvements, it is very easy. To delete students, go to 

the following location: Users/Individuals/Students/Delete Students. 

From there you can sort or scroll for the students you wish to delete, 

then just move them to the delete section and click Delete.

•  Viewing Students – Students can now be sorted 

in a spreadsheet view. Go to: Users/Individuals/

Students. Then click the icon below. This will 

change the view from boxes to a spreadsheet. 

From there, you can sort and delete students, 

see their passwords, and so forth. You can also add 

students from this screen.

•  Importing Students – Students can now be imported directly into 

a class. To do so, go to Users/Individuals/Import Students. You will be 

prompted to select a class and to choose whether you want auto-
generated user names and passwords. Then you can select a properly 
formatted file to import. To assist you in formatting the file correctly, 
you can download a sample file to use as an example. Or you can copy 
your data directly into the sample sheet and import it that way.

•  Adding a Rotation or Module to a Schedule – This feature has 
actually always been there but might not have been obvious. Now 
there are two buttons, Add Rotation and Add Module. Those are 
fairly self-explanatory.

•  Promote Students – For those of you who use the Grade Level 
feature to identify students, you can now promote all students 
from one grade level to the next. The feature can be found by 
going to the following location: Users/Individuals/Promote 
Students. From there you can select the grade and then select the 
students you wish to promote from that grade.

There are many more new and improved features besides these, so 
do some exploring to see what else has changed. As always, we are here 
to help. So if any questions or challenges arise, please contact us through 
any of the following three methods: e-mail at support@pitsco.com, chat 
at Pitsco.com, or call at 800-774-4552.  

By Joel Howard, Senior Customer Service Representative • jhoward@pitsco.com

Torres and her teammates quickly set up a challenge for the 

Robo*Flash students involving moving plastic blocks from one point to 

another. Then, Team Robo*Flash accompanied Team 8811 to the FIRST 

state competition that year and put on an exhibition, showing others 

what they could do, to the complete delight of the audience. “Our first 

year we qualified for Super Regionals by winning the Inspire Award,” 

said Torres, “and we got there because of Robo*Flash.”

The creation of Robo*Flash has had a profound effect on the 

special-needs and general ed students alike. “We’re opening the world 

of STEM to them. Now they’re on target for today’s technology,” said 

Tatum. “Their self-esteem has improved, and they are an inspiration for 

other students and the community.”

SUNSET TODAY, TOMORROW, THE WORLD!
Tatum and Torres agree that Robo*Flash is just the beginning for 

these students. They would like to see a special-needs robotics league 

started. To that end, Tatum has recently won a Grant for Innovative 

Teaching from the Junior League of Dallas to help get Robo*Flash 

entered in a robotics competition. “I want us to go in as our own team,” 

explained Tatum. “We might get eliminated early, but I want the kids to 

be able to compete on their own.” 

“We want this to be something where special-needs kids all 

over the world feel included and have the same opportunity for 

employment,” added Torres.

Future employment is the endgame of all these efforts. If these 

students can do robotics, “The sky’s the limit!” said Tatum. In fact, one 

student, Hector, has already proven the worth of the program. “He 

graduated and got an internship,” said Tatum. “Robotics gives kids from 

all different learning abilities the boost to take that next step.”   

PRIME-d to take on the world (continued from page 17) 

Ivonne Torres (right) goes over TETRIX® PRIME assembly instructions with 
two members of Team Robo*Flash. 
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Winning Suggestion

Canada’s cool, 

Editor’s Note: Facilitator Mike Howe of Abbotsford, British Columbia, 

Canada, shared the following with us and will receive a $50 Pitsco prize and a 

T-shirt for allowing us to print his Winning Suggestion. Submit your Winning 

Suggestions to Editor Tom Farmer at tfarmer@pitsco.com.

ABBOTSFORD, B.C. – In this little town, just north of the US border 
near Sumas, Washington, middle school students have been working on a 
gumball machine. Their mission is simple: create the world’s longest gumball 
machine. These tiny tinkerers have been engineering ramps, levers, pulleys, 
and more as part of their STEM education at Abbotsford Middle School. The 
gumball machine is longer than 90 linear feet, and it sprawls across, over, 
and through our classroom. 

A chain dangles at the front of the room, and I teasingly ask my class, 
“Should I pull it?” Of course, they all enthusiastically answer, “Yes!” I pull the 
chain, which begins the machine. High above, attached to the mezzanine wall, 
the chain pulls the door open, and out comes the precious gumball. It shoots 
down the suspended curve, spirals around the corkscrew, traverses the bridge, 
passes through the tunnel, and it stops! It sits waiting behind a door as an 
electric motor powers carts along the 40-foot chain. One of the carts eventually 
scoops up the ball and takes it to the ceiling, then whoosh it falls into a 
six-foot ski jump and shoots through the air, landing on a pinball-like board, 
where it clangs its way down into the waiting hands of salivating children.

The machine was designed and made by students, who used the Energy 

Power & Mechanics, CADD, and Electronics Modules from Pitsco Education as 
a theoretical base before manufacturing began. The Modules equip students 
with a broad range of knowledge and basic skills necessary to create such 
an organic yet planned device. The students love working on the project 
because it combines three things they enjoy: creativity, creation, and candy. 

When we provide students with the opportunity to use their 
imaginations to explore making products of interest to them, we open 
the door to the wealth of human potential innate in each of them. They 
come to class with a tremendous amount of talent and knowledge, and as 
teachers we must find projects that motivate them to focus some of that 
skill into a meaningful, challenging enterprise. Pitsco provides us with the 
basic curriculum and lots of “toys,” so we teachers have a fundamental guide 
underpinning the learning, and students have hands-on experiences ready 
and waiting. 

By Mike Howe, Modules Lab Facilitator, Abbotsford Middle School • Mike_Howe@sd34.bc.ca 

Take the Mike Howe Challenge and see if you and your students 
can build a near-record gumball-dispensing contraption that at 
the end leaves students happy and satisfied. 

crazy gumball 
contraption!
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Third graders rise to the challenge  
and surprise teacher with creativity

Are you a fan of Pitsco solid-fuel rocket activities and wish to add more 
open-ended and real-world components? Are you an elementary teacher 
who believes your students are ready for an introduction to more advanced 
concepts? Are you on the lookout for clever 3-D printer activities?

This activity comes from Bill Burton, science teacher and science 
curriculum coordinator at Lamplighter School in Dallas, Texas. Burton 
champions the idea that students in early grades can handle some 
concepts and activities traditionally considered advanced, and by his own 
account he’s lucky to work in a school culture that embraces this approach. 

The rocket activity in question is one part of a months-long project 
Burton spearheaded for the school’s third graders, one involving multiple 
teachers: at Lamplighter, third graders colonized Mars. This grand endeavor 
was broken into several smaller projects including building a rover, designing 
a colony, planning the society that would be established on Mars, and 
learning about weather conditions on the red planet. But of course getting to 
the planet is important too, and that is where rocketry comes in. 

A MULTIDIMENSIONAL ACTIVITY
Students warmed up using Pitsco straw rockets and air rockets, 

discussing forces and motion. The culminating rocketry project, 

however, used Pitsco’s solid-fuel rockets. Burton’s innovation was to 

have students design and 3-D print payloads to simulate the cargo that 

astronauts would necessarily have to take into space.

Students considered what to bring on the voyage. Some students 

decided to take chickens as the protein of choice. Others opted for 

crickets, which are smaller and lighter, reproduce 

3-D printed 
By Cody White, Communications Assistant • cwhite@pitsco.com

payloads for  
solid-fuel rocketry

Though the rocket payload activity was designed for third 
graders, the idea can be adjusted for relevance in higher grades 
as well. One way to bring the activity to a middle school level, 
according to educator Bill Burton, would be to focus on resource 
weight limits. Anything brought along has weight, and in the 
real world, that weight must be strictly budgeted and accounted 
for in order to get off the ground.

Imagine assigning different weights to different resources 
(such as water, food, and other supplies) and establishing a weight 
limit that students must abide by. Then, students could write 
persuasive essays arguing for their particular set of resources. 
Burton’s team even came up with a nifty way to add weight. 
Add BBs into the payload. Because the 3-D printer prints in a 
honeycomb pattern, the process can be paused at any time and 
BBs can added into the honeycomb structure.  

(continued page 28) 

add complexity
Weight limits 
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• Phone: 800-828-5787, 800-774-4552
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UPCOMING EVENTS

Pitsco’s family of companies will be represented 

at education shows and conferences across the 

country in the coming months. If you attend any 

of these events, stop by the Pitsco booth. Our 

representatives look forward to meeting you!
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22-24   Serving and Accrediting Independent 

Schools, Atlanta, Georgia

27-29 NSTA Midwest, Minneapolis, Minnesota

November
10-12  NSTA Western, Portland, Oregon

10-12  Conference for the Advancement of 

Science Teaching, San Antonio, Texas

30-Dec 3  CareerTech VISION (formerly ACTE), 

Las Vegas, Nevada

25

QUICK CONTACT REFERENCE

quickly, and offer abundant protein. How many third graders imagine running their own 
cricket farming operation?

Working with design specifications presented another challenge. Both the 3-D 
printer and the rocket imposed some constraints. The students had to create payloads 
that could fit in a cylinder with a 23 mm diameter. Payloads were also designed to 
attach to a parachute. This was necessary because the payload was stashed where the 
parachute was normally tucked. Consequently, the rocket in this modified activity comes 
down in three parts: rocket body, payload and parachute, and nose cone.

Students worked with TinkerCad software to design their payloads before printing. 
Some might think the idea of expecting third graders to become competent in design 
software is a stretch, but Burton says it worked well. After a technology teacher showed 
students around the program, “all we had to do was put the guidelines in front of 
them and say we need to stick within these size limits. Overall, they did really well 
understanding exactly what to do with the software to make exactly what needed to  
go in the rocket.”

THINK LIKE A NASA ENGINEER
Burton’s intention was to make the rocket activity more open-ended. The basic 

rocket kits offer some ability for customization, but the payload lets students get extra 
creative. Burton made a simple cylinder-shaped payload design as a demo, but when 
the reins were handed over to the students, in Burton’s own words “the kids kind of 
went crazy” with their creativity. 

Variation wasn’t the only goal however. “It is pretty authentic as well,” says Burton. 
“NASA has the same issues when they are taking things into space. You have to worry 
about the size of the craft that is taking them up. Then, you have to worry about weight 
limits. This is third grade, so it’s not exact. It isn’t like high school rocket science, but it is 
that introduction to the fact that we can’t just take anything up to Mars.”

Burton created a PDF for his students that gives the payload guidelines. It can be 
downloaded at www.pitsco.com/Network.  

3-D printed payloads for solid-fuel rocketry (continued from page 27) 

Third graders at Lamplighter School in Dallas, Texas, worked with TinkerCad software to 
design their payloads before printing them in 3-D.
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Crack the Code 
with the TETRIX® 

PRIZM™ Robotics Controller

Learn more at TETRIXrobotics.com/PRIZM.

Our educators asked for it, and we’ve delivered the single most 
requested addition to the TETRIX® robotics system. The TETRIX 
PRIZM™ Robotics Controller is a fully integrated, programmable 
brain for your bot that features a variety of motor, servo, 
encoder, and sensor ports with convenient connectors.

This controller offers the best of both worlds – a learning tool 
that is powerful yet easy to use. Now, you and your students can 
take learning to new heights by creating smarter, more precise 
robots that are as real world as it gets. 

See related stories on pp 12-15

http://TETRIXrobotics.com/PRIZM
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View back issues of The Pitsco Network at www.pitsco.com/network.

We want to know:

Take a photo or record a video that includes any Pitsco products and post the photo/video to your Facebook,  
Twitter, or Instagram account using #PitscoGetCreative. Then, if you haven’t already done so, like or follow our  

 Facebook (@pitscoeducation), Twitter (@pitscoed), or Instagram (@pitscoed) page.

That’s it! Once a month, from August to December 2016, we’ll choose a winner who will receive a  
$100 discount toward purchases at www.pitsco.com. We’ll award five prizes total!

Visit www.pitsco.com/GetCreative to see our Official Rules page for details, and then get creative and get clicking.

We can’t wait to see what you – and Pitsco – can do! 

TAKE A PHOTO 
OR VIDEO

UPLOAD IT
Via Facebook, Twitter, 
or Instagram

TAG IT
#PitscoGetCreative

#PitscoGetCreative
Photo & Video Contest

How creative can you and your 
students get with Pitsco products?

August winner: “Bridge Buster!”  
The York School, Toronto, Ontario

http://www.pitsco.com/network
http://www.pitsco.com/GetCreative

