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What Do Students 
Think of Robots?

EDITOR’S  
NOTE

‘STATE OF’ 
REPORTS 

EdTech Digest is 
publishing ‘THE STATE 
OF’ reports, including 
this State of Student 
Robotics: An Educator’s 
Guide. The annual State 
of EdTech report is the 
largest, and will publish 
in early 2020.     

Follow us on

Victor Rivero  
Editor-in-Chief 
EdTech Digest

OUR MISSION & WHY 
KinderLab Robotics is dedicated to providing 

research-based robot kits to every young child. 
Robotics in early learning introduces STEAM 
concepts in a playful way and gets even the 
youngest learners excited about Science, 
Technology, Engineering, Arts and Math! 

Why Robotics for Young Children Today?  
Early childhood is a wonderful time to spark kids’ 

interest in coding, robotics, and engineering. Young 
children are curious about the world around them, 

and today that world includes technology. 
We are surrounded by technology. Smart phones, 

smart faucets, automatic doors. But in the early 
years, children learn very little about how these 

things work. Integrating robotics into early childhood 
education helps close gender- and SES-based 

gaps in achievement in STEAM fields. For children in 
PreK-2, robotics can introduce STEM concepts to 

them in a playful way, thereby encouraging them to 
be excited about further exploration in Science, 

Technology, Engineering and Math! 

Find out more  
https://kinderlabrobotics.com/learn-the-6-key-benefits-of-

using-robotics-with-your-youngest-students/

OUR LEARNING PHILOSOPHY 
   

“What will you bring to the world?” 
Students can’t hope to answer this question if 

we haven’t first brought the world to them. 
Teaching with Pitsco is putting a piece of the 

world in students’ hands and asking, “How does 
this apply to your life?” 

Hands-on exploration and problem-solving reach 
across the curriculum and connect the 

classroom to careers. This has been a guiding 
ideal in Pitsco’s philosophy since the company’s 

founding more than 40 years ago, well before 
STEM had a name. 

The true building blocks of our products and 
curricula aren’t balsa wood or robotics parts or 

multimedia presentations or even robust 
standards correlations, though all of these play a 

part. The true building blocks are shared 
experiences that engage hands and minds. 

These are what impart the next-generation skills 
that will serve students in life. 

Read our white paper 
https://info.pitsco.com/knowledge-for-now-skills-for-later

ecently, I asked without explanation and out- 
of-the-blue, a ninth-grader what she thought 
about robots. “They’re cool.” That was it. There 
was a slight pause to consider them before she 

said it. And her tone was nonchalant, mildly interested, a 
tinge of curious. But from a teenager, this was a huge 
pass, a real endorsement. And in a few words, she 
summed up exactly what millions of students think about 
robots, and their level of acceptance toward them.  
   “At their core,” writes Peter Thomson in his article, ‘An 
Exhaustive History of Robotics’, “robots can best be 
described as artificial servants, an idea that stretches all 
the way back to Ancient Egypt.” And here we are in 2019 
with this first-of-its-kind report, The State of Student 
Robotics: An Educator’s Guide.  
   You’re in for a real treat: our Editor-at-Large Mark 
Gura, an educator with a passion for helping educators, 
has followed this area over the decades and his intense 
interest in the subject has led him to long conversations 
with inventor Dean Kamen. Dean is known for his 
invention of the Segway not to mention over 150 patents, 
but his larger legacy might be in founding the nonprofit 
FIRST, host of a robotics competition in which high 
school-aged teams compete head to head on a special 
playing field with robots they have designed, built, and 
programmed. An apt acronym, “For Inspiration & 
Recognition of Science & Technology” since 1989 they've 
served a million kids ages 6-18 in 100+ countries—yes, 
they’re cool alright. Stadiums full of kids; I get the idea: 
students must be the robot makers, but students mustn’t 
be made robots. How? Allow them to pose and evaluate 
their own problems and to resolve them through their 
own conclusions. Student robotics is a creative, 
therapeutic endeavor; robotic students are the true 
danger to society. And so many of the people providing 
robotics solutions for learning and education, for students 
and teachers, they get it, too—they are only too aware of 
these points already—as that’s precisely what motivates 
them in their work. I hope it motivates you, too!     

R
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Our widely-read, very popular edtech report 
includes vital numbers, inspiring highlights, 
and a closer look at the future of education.  

This is the STATE OF EDTECH, and featured 
within its pages are: 
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Well, hello there! Student Robotics appears to be 
alive and well: according to June 2019 figures from 
nonprofit FIRST, the organization had reached 570K+ 
students in 100+ countries, 300K mentors/coaches/
judges and volunteers; 20M+ volunteer hours served, 
$80M+ scholarship opportunities from nearly 200 
providers, 3600 events in 100+ countries, with 77,000 
attendees at their annual FIRST Championship—and, 
they just celebrated their 30th anniversary (1989-2019).   
SOURCE: www.firstinspires.org   
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CREDIT: MATATALAB

Engaging Students.  
Founded in early 2017 by four robot 

developers with their own kindergarten-
aged children, the Matatalab team looked to 

provide learning opportunities through 
simple logic and robotics. Their products 

span the curriculum including music and art.  

WHY THIS 
REPORT
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ABOUT THE AUTHOR 

Mark Gura is Editor-at-
Large for EdTech Digest 
and author of ‘Getting 
Started With LEGO 
Robotics’ (ISTE). He is a 
co-author of State of 
EdTech: The Minds 
Behind What’s Now and 
What’s Next. He taught 
at New York City public 
schools in East Harlem 
for two decades. He 
spent five years as a 
curriculum developer for 
the central office and 
was eventually tapped to 
be the New York City 
Department of 
Education’s director of 
the Office of Instructional 
Technology, assisting 
over 1,700 schools 
serving 1.1 million 
students in America’s 
largest school system.

Student Robotics In Focus: 
How the report defines the term  


Student Robotics is a body of instructional 
practice that involves students creating 
robots –These may be humanoid and/or 
anthropomorphic bots that resemble 
animals - or they may be non-humanoid, 
resembling machines, like automobiles, 
mechanical arms, or windmills.  Robots 
can be remote controlled devices that 
require a human brain to interface with 
electronics-enabled  machines to direct 
them; they can be autonomous, 
programmed devices that perform the 
same functions and behaviors over and 
over again, or, as is most commonly 
understood, programmed with a degree of 
machine learning so that they can react to a 
variety of stimuli they encounter.  
 
Students use their robots to solve 
problems, gather information, and learn 
important STEM bodies of knowledge and 
skills. There are virtual robotics resources 
that enable students to design and program 
robots that exist on a screen, as well as 
more experimental varieties, like student 
robots constructed from 3-D printed parts 
and on-screen displays that present 
student designed robots in Augmented 
Reality environments.  
 
Currently, what’s commonly in use in our 

rue, Student Robotics has been 
around for decades. BUT, the Student 
Robotics you’ll find in this report isn’t 
what fortunate Millennials may have 

encountered in their schools back in their 
day; the focus here is on what’s available and 
poised to impact the education of Gen Z, 
right here and right now.  
   What’s here represents a fresh look, an 
overdue one, at an exceptionally relevant 
and effective approach to instruction.   
   The popularity and complexity of Student 
Robotics has grown so quickly and 
massively over the past few years that it’s 
time to take stock and reflect.     
   And above all, it’s time to decide which 
directions and approaches resonate most; 
which are the ways that provide for the 
very best learning experiences for kids who 
are growing up in what is already a robot-
dense world, one that promises to continue 
to make robotics an ever more important 
part of human life.  
   What you’ll find in these pages is some 
important skinny on how robotics is 
showing up in schools and the lives of 
today’s students, how it fits into the 
instructional programs and cultures of our 
schools, what’s available in terms of 
materials, curriculum, and extramural 
events and programs, and examples of how 
educators are integrating all of this into the 
lives of their classrooms and schools.  

With that out of the way—welcome to 
the world of  Student Robotics! 

T

“What’s here 
represents a 
fresh look, an 
overdue one, at 
an exceptionally 
relevant and 
effective 
approach to 
instruction.”
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YOUR THOUGHTS 
  
Are you an expert in, 
or do you have an 
interest in Student 
Robotics, coding, 
Computer science, 
STEM, STEAM, 
Maker movement in 
learning, Write to us 
with your thoughts 
about what is 
important and should 
be highlighted in 
future coverage of 
this area. 

EMAIL 
victor@edtechdigest.com  
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Serving the Student. 
In addition to learning about 

robots themselves and how to 
program them, Student Robotics 

is currently used to engage 
students in updated learning 

activities across the traditional 
curriculum—everything from 
Literacy to Science. Pictured 

here is yet another intersection of 
robotics and learning: the use of 

specially-designed robots for 
helping special education 

students with their 
communication skills.  

See pages 40, 42 of this report.

STUDENT 
ROBOTICS 
IN FOCUS

there has emerged the pronounced need 
for actionable information about Student 
Robotics that this report and guide 
addresses, head on.  

Since Student Robotics emerged, some 
important developments have presented 
themselves that are driving its ever 
increasing popularity:  

▪︎ The field of robotics itself has accelerated 
so that student may actually be preparing 
directly for the world of work in which 
many will be employed to design and 
implement robotics. Also, there is an 
increased ubiquity of the presence of 
robots in the workplace and familiarity 
with them is likely to become an important 
skill among many in workers’ skill sets that 
make them relevant and valuable on many 
jobs across many fields.  

▪︎ With increased interest in Computer 
Science for all, robotics offers students a 
highly effective and highly motivating 
avenue to learn it.  

▪︎ With the proliferation of types and levels of 
resources, materials, and practices in which to 
implement them Student Robotics continues 
to gain deep traction in schools and beyond.  

schools are robots that students can either 
design and build on their own, as well as 
program (learning and using a wide variety 
of approaches to coding) or pre-built 
robots that students program (applying 
coding learning) to perform a wide variety 
of behaviors and functions.   

Student Robotics can be offered to 
students appropriately from very early 
grades and ages up through high school 
and on through university. In addition to 
learning about robots themselves and how 
to program them, Student Robotics is 
currently used to engage students in 
updated learning activities across the 
traditional curriculum, everything from 
Literacy to Science. 

Importantly, while Student Robotics has 
been around for decades, its body of 
practice has been deepening and 
maturing at the same time that STEAM 
Learning has earned a most valued place 
in the curriculum and in the minds of 
teachers and students.  

Accordingly, it has become widely 
popular. Along with that popularity the 
range and variety of practices, programs, 
resources, and materials has virtually 
exploded over the past few years. Thus, 

mailto:victor@edtechdigest.com
mailto:victor@edtechdigest.com


CREDIT: SPHERO.COM

Forward Roll. 
Sphero Edu is a STEAM-based toolset 

that weaves hardware, software, and 
community engagement to promote 21st-

century skills. While these skills are 
absolutely crucial, their edu program goes 

beyond code by nurturing students’ 
creativity and ingenuity.

“Beyond the 
specific study of 
robotics itself 
and teaching of 
STEM curriculum 
for which there 
are clear and 
obvious 
alignments to the 
skills and 
understandings 
required to 
design and 
program robots, 
there are 
opportunities to 
have instruction 
benefit from 
robotics by 
integrating it 
across the full 
curriculum and 
spectrum of 
grade levels.”

EXPLODING 
UNIVERSE of 
STUDENT 
ROBOTICS
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do not report such activity to any central 
data gathering agency, our inference is that 
the numbers and levels of use are currently 
quite significant and steadily increasing.  

Increased body of practice across the 
curriculum  
 
Beyond the specific study of robotics itself 
and teaching of STEM (Science - 
Technology - Engineering - Math) 
curriculum for which there are clear and 
obvious alignments to the skills and 
understandings required to design and 
program robots, there are opportunities to 
have instruction benefit from robotics by 
integrating it across the full curriculum 
and spectrum of grade levels.   

The following passage offers a quick 
glimpse into this vast field of 
instructional opportunities:  
 
“While some teachers remain wary of 
bringing artificial intelligence and 
automatons into the classroom, others are 
taking robots beyond STEM classes and 
into lessons on language arts, social 
studies, and even art and music.

In her 6th grade classroom in Fairfax, Va., 
Lisa Rode uses robots built by her 
students to teach everything from space 
exploration to human anatomy. Her 
students investigate plot structure by 
programming robots to act out stories that 

STUDENT ROBOTICS IS growing quickly 
and broadly in the following ways: 
 
Increased interest and activity  

While there is no comprehensive effort 
underway currently to gather universal 
data about the the extent of  
implementation of Student Robotics in 
schools, and beyond, there are a number of 
data points available that can give us a 
glimpse into the current situation. 
 
▪︎ Sphero, a programmable robot, can be 
found in more than 20,000 schools around 
the globe. (Source EdTech K-12 / 2019)  

▪︎ FIRST, the non-profit that offers a wide 
variety of highly popular programs and 
events registers participants, thus providing 
some indication of numbers. For its 2018 – 
2019 season it reports 570,000+ students 
were involved, globally. (Source: FIRST 2019) 
 
▪︎ According to statistics kept by the 
Robotics Academy at Carnegie Mellon 
University, it has trained and certified more 
than 3,000 teachers, reached a million 
students every day with its resources and 
has had its curriculum picked up by 16,000 
schools. (Source: The Journal 2019) 

Bearing in mind that the vast majority of 
schools that offer robotics-related 
instructional or extra-curricular programs 

ABOUT THE 
AUTHOR 

Mark Gura is Editor-at-
Large for EdTech Digest 
and the author of 
Getting Started with 
LEGO Robotics. He is 
the former Director of 
Instructional Technology 
for New York City Schools.  
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CREDIT: KINDERLAB ROBOTICS / ‘KIBO’

KIBO in Action. 
From KinderLab 

Robotics, the 
KIBO robot 

decorated as a 
school bus 
navigating 

through town.

“In addition to 
K-12 school-
based classes 
and activities 
that integrate 
robotics, there 
is a wide variety 
of opportunities 
that extend the 
learning beyond 
schools and 
districts…”

EXPLODING 
UNIVERSE of 
STUDENT 
ROBOTICS
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▪︎ Photon Education – Photon 
▪︎ Robo Wunderkind – Kits 
▪︎ TYNKER – Kits 
▪︎ Bee-Bot – Bee-Bot 
▪︎ LEGO Education – WeDo and Coding Express 
▪︎ UB TECH – MeeBot and U Kit  
▪︎ LEGO Education – Mindstorms kits 
▪︎ Pitsco / KUBO Robotics – KUBO 
▪︎ Microduino - Cube Car Kit 
▪︎ ROBOKIND – Milo 
▪︎ Robobloq – Qoopers


The above is not a comprehensive list, 
simply those providers and products 
reviewed recently.  

Increased body of ancillary activities 
and events to support and supplement 
school application.  
 
In addition to—and wisely adopted to 
support—K-12 school-based classes and 
activities that integrate robotics, there is a 
wide variety of opportunities that extend the 
learning beyond schools and districts,  and 
provide focus and enrichment to regular 
school-based activities. One clearinghouse 
for these is NASA’s Robotics Alliance 
Project, which lists competitions, events, 
instructional materials, and more (see https://
robotics.nasa.gov/events/competitions.php).  
 
Another is the Robotics Education & 
Competition Foundation (https://
www.robotevents.com/ ) Use the map 

they write, explore the United States by 
making their robots travel across maps of 
the country, and tackle integers by guiding 
the robots up and down number 
lines…” (Source: Education Week Teacher – 
Teaching Now blog – October 2017 - http://
blogs.edweek.org/teachers/teaching_now/2017/10/
classroom_robotics_innovation.html ) 
    
At the 2019 ISTE Conference, BirdBrain 
Technologies Hummingbird robots were 
featured in the ISTE Literacy Professional 
Learning Networks panel session, 
“Technology-Based Literacy Resources 
and Practices With Special Promise 2019.”  

Growing body of materials to choose from 
 
Through ongoing  efforts to track and report 
on developments in materials available to 
educators and students, EdTech Digest has, in 
recent years,  reviewed offerings that include 
the following providers and products: 

▪︎ Pitsco Education/SmartGurlz - Smart Buddies 
▪︎ Kinderlab’s KIBO Robotics 
▪︎ LEGO Education’s - SPIKE Prime kits 
▪︎ Birdbrain Technologies – Finch and Hummingbird kit 
▪︎ OZOBOT – EVO 
▪︎ Makeblock – mBot 
▪︎ UBTECH Education – Yanshee and BuilderBots kits  
▪︎ SPHERO – Bolt, Spark, and RVR  
▪︎ Matatalab - Matatalab Lite 
▪︎ Robotis – Robotis Mini 
▪︎ iRobot – Root 
▪︎ REV Robotics – Class Bot 

https://robotics.nasa.gov/events/competitions.php
https://robotics.nasa.gov/events/competitions.php
https://www.robotevents.com/
https://www.robotevents.com/
https://robotics.nasa.gov/events/competitions.php
https://robotics.nasa.gov/events/competitions.php
https://www.robotevents.com/
https://www.robotevents.com/
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opportunities for curriculum, instructional 
tutorials and a variety of support items.   

www.robotevents.com/ ) Use the map 
function to locate events in a specific area.  
   Another is RoboNation (https://
www.robonation.org/competitions ).   
   FIRST https://www.firstinspires.org/ 
offers a wealth of opportunities.  
   Materials providers, too, are sources of 
instructional opportunities and resources, 
some of them free. Such sites include more 
than competitions; often there are 

EXPLODING 
UNIVERSE of 
STUDENT 
ROBOTICS

Out of this world. Here’s a valid question you may have heard before: What are we ever 
going to use this for? Answer: Engineers attached NASA's Mars Helicopter, which will be the 
first aircraft to fly on another planet, to the belly of the Mars 2020 rover today in the High Bay 1 
clean room at the Jet Propulsion Laboratory in Pasadena, California. The twin-rotor, solar-
powered helicopter was connected, along with the Mars Helicopter Delivery System, to a plate 
on the rover's belly that includes a cover to shield the helicopter from debris during entry, descent 
and landing. The helicopter will remain encapsulated after landing, deploying to the surface once 
a suitable area to conduct test flights is found at Jezero Crater, the rover's destination. The Mars 
Helicopter is considered a high-risk, high-reward technology demonstration. If the small craft 
encounters difficulties, the science-gathering of the Mars 2020 mission won't be impacted. If the 
helicopter does take flight as designed, future Mars missions could enlist second-generation 
helicopters to add an aerial dimension to their explorations. SOURCE: https://robotics.nasa.gov/

CREDIT: PITSCO EDUCATION 

See page 73 of this report.

CREATOR BOTS 
  
Blair MacLeod, BS, 
Engineering, UC 
Merced, is Head of 
Robotics Curriculum for 
Creator Bots, home of 
the Mars Rover Creator 
Bot, combining hands-
on, project-based 
learning with real 
coding exercises 
aligned to leading 
academic standards for 
computer science.     

LEARN MORE 
creatorbot.co  

 

https://robotics.nasa.gov/
http://creatorbot.co
http://creatorbot.co
https://www.robotevents.com/
https://www.robonation.org/competitions
https://www.robonation.org/competitions
https://robotics.nasa.gov/
https://www.robotevents.com/
https://www.robonation.org/competitions
https://www.robonation.org/competitions


CREDIT: UBTECH EDUCATION

Smiles Ahead.  
Interest in Student 

Robotics is currently on 
a steep uptrend and will  

only continue to grow 
into the 2020s, which 

are nearly upon us.
“This ongoing 
stream of 
stories reveals 
its impact and 
developments 
within the areas 
of resources, 
learning 
opportunities, 
and above all, 
the increasing 
need for 
students to be 
knowledgeable 
about and 
comfortable in 
this new and 
exciting field.”

STUDENT 
ROBOTICS  
IN THE NEWS
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it into the instructional program, and 
which varieties of materials to select, 
however—will take some ‘catch up’… such 
an abundance of high-quality offerings to 
navigate.” (Source: excerpted from EdTech Digest: 
July 12, 2019) 

Robotics across the curriculum! 
 
“How one University of Memphis 
program is training teachers to get 
‘comfortable’ with robotics” 

“Science, robotics, and technology… a 
two-day robotics training program at the 
University of Memphis is trying to show 
teachers that, really, leading students in 
those subjects isn’t so difficult…“ We’re 
here today to let teachers know that 
robotics is not hard and it’s not hard to 
get kids interested…” (Source: Chalkbeat 
August 1, 2019) 

Purposeful, Applied Learning / Real-
World Problem Solving  
 
Minnesota Robotics Students Invited 
to White House  
 
“Farmington High School’s team of robotic 
students modified a wheelchair to fit the 
needs of a disabled child and the project 
caught the attention of aides organizing 
first lady Melania Trump’s ‘Be Best’ event.” 
(Source: govtech.com May 6, 2019 / reposted at 
Classroom Robotics) 

STUDENT ROBOTICS CONTINUES to 
show up in the media with greater 
frequency and considerable impact. This 
ongoing stream of stories reveals its impact 
and developments within the areas of 
resources, learning opportunities, and 
above all, the increasing need for students 
to be knowledgeable about and 
comfortable in this new and exciting field. 
Here are some media items that appeared 
over the past year that speak to the 
promise and excitement.  
 
The Year of Student Robotics 

‘Ba-Boom! EdTech! Education’s 
explosive ‘next’ observed through 
the lens of ISTE 2019’ 
 
“I was expecting to find Student 
Robotics in abundance at ISTE, 
especially on the exhibition floor. Even 
with this expectation, though, I was a bit 
overwhelmed by how this area has 
grown and how many new offerings are 
now available, with even more promised 
to be released soon.  
 
“…one is on firm ground seeing this as The 
Year of Student Robotics. Although I see 
no end of this exploding trend in sight, this 
body of resource and instructional practice 
has evolved to become a hyper-rich way to 
provide deep STEAM learning experiences, 
an approach that I predict will soon be 
offered by absolutely every school. How 
could they responsibly ignore it? 
 
“Deciding which approach, which way to fit 

https://www.chalkbeat.org/posts/tn/2019/08/01/how-one-university-of-memphis-program-is-training-teachers-to-get-comfortable-with-robotics/
https://www.chalkbeat.org/posts/tn/2019/08/01/how-one-university-of-memphis-program-is-training-teachers-to-get-comfortable-with-robotics/
https://www.chalkbeat.org/posts/tn/2019/08/01/how-one-university-of-memphis-program-is-training-teachers-to-get-comfortable-with-robotics/
https://www.govtech.com/education/Minnesota-Robotics-Students-Invited-to-White-House.html?utm_term=READ%20MORE&utm_campaign=Sultry%20Photos%20Cause%20Parent%20Opposition%20to%20School%20iPad%20Program&utm_content=email&utm_source=Act-On+Software&utm_medium=email
https://www.govtech.com/education/Minnesota-Robotics-Students-Invited-to-White-House.html?utm_term=READ%20MORE&utm_campaign=Sultry%20Photos%20Cause%20Parent%20Opposition%20to%20School%20iPad%20Program&utm_content=email&utm_source=Act-On+Software&utm_medium=email
https://www.chalkbeat.org/posts/tn/2019/08/01/how-one-university-of-memphis-program-is-training-teachers-to-get-comfortable-with-robotics/
https://www.chalkbeat.org/posts/tn/2019/08/01/how-one-university-of-memphis-program-is-training-teachers-to-get-comfortable-with-robotics/
https://www.chalkbeat.org/posts/tn/2019/08/01/how-one-university-of-memphis-program-is-training-teachers-to-get-comfortable-with-robotics/
https://www.govtech.com/education/Minnesota-Robotics-Students-Invited-to-White-House.html?utm_term=READ%20MORE&utm_campaign=Sultry%20Photos%20Cause%20Parent%20Opposition%20to%20School%20iPad%20Program&utm_content=email&utm_source=Act-On+Software&utm_medium=email
https://www.govtech.com/education/Minnesota-Robotics-Students-Invited-to-White-House.html?utm_term=READ%20MORE&utm_campaign=Sultry%20Photos%20Cause%20Parent%20Opposition%20to%20School%20iPad%20Program&utm_content=email&utm_source=Act-On+Software&utm_medium=email
https://edtechdigest.com/2019/07/12/ba-boom-edtech/
https://edtechdigest.com/2019/07/12/ba-boom-edtech/
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CREDIT: THEPONYTAILPOSSE.COM

Ponytail Posse. 
An all-women team of FIRST alumni 

from St. Paul, Minn., they participated  
in FIRST LEGO League (FLL) from 

2009-2014 and FIRST Tech 
Challenge (FTC) from 2014-2018. 

“Thanks to our experiences in 
programs,” they shared, “we’ve 

graduated high school with a head-
start in our chosen career paths.  
These fields include engineering, 

computer science, entrepreneurship,  
graphic design, and more.

multi-award-winning team was recognized 
during pre-game festivities at the stadium. 
The ceremony included a video of the team’s 
highlights over the past year as an announcer 
detailed their various achievements. (Source: 
Classroom Robotics April 17, 2019) 
 
Robotics, a platform for diverse learners 
  
Message from Ponytail Posse, an all 
girls Robotics team 
 
“The Ponytail Posse started in 2009 with a 
group of eight enthusiastic fourth- and 
fifth-grade girls. Our team membership 
fluctuated back and forth for the first few 
years, but by 2012, we had become as a 
close-knit family of hardworking and 
committed team members… each of us has 
developed an incredible connection to this 
team that we can’t imagine living without. 
 
… the most valuable thing I learned through 
my experience on a FIRST team was 
building confidence to face challenges… The 
confidence I’ve gained through participating 
on a FIRST team is my biggest asset as a 
person because I can now face any challenge 
and offer a solution or an idea without fear 
of failing or being embarrassed.” (Source: 
Team Blog   September 27, 2018) 

Character  
 
Hero Student, Kendrick Castillo, 
Honored by Student Robotics World  

“Kendrick Castillo, Senior at the STEM 
School Highlands Ranch in Colorado, 
rushed 2 gunmen and  prevented  a 
widespread mass shooting by giving his 
classmates time to escape. He was shot and 
died in the process. The hero student was 
known for his interest in Engineering and 
Robotics, being a member of the school's 
FIRST Robotics Team, IMPULSE (team # 
4418). FIRST (‘For Inspiration and 
Recognition of Science & Technology’) is 
the international organization that has 
popularized Student Robotics globally. 
Beyond Robotics, its goals focus on student 
character and professional behavior. 
Through core values  like gracious 
professionalism, FIRST fosters selfless 
dedication to group effort and community 
well being.” (Source: Classroom Robotics with 
embedded video from ABC News) 

Self Esteem, Confidence, School Culture 
 
New York Yankees Honor the Morris 
High School FIRST Robotics team  

2Train, a robotics team constituted of New 
York City high school students that began 
twenty years ago at Morris high School, 
was honored at Yankee Stadium Friday 
night. It was the 18th year in a row that the 

STUDENT 
ROBOTICS  
IN THE NEWS

FROM MIND TO 
DESIGN IN 
MINUTES 
  
Tinkercad is a free, 
easy-to-use app for 
3D design, 
electronics, and 
coding. Used by 
teachers, kids, 
hobbyists, and 
designers, users can 
imagine, design, and 
make anything.   

LEARN MORE 
tinkercad.com 
 

https://www.firstinspires.org/robotics/fll
https://www.firstinspires.org/robotics/ftc
https://www.firstinspires.org/robotics/ftc
https://www.firstinspires.org/robotics/fll
https://www.firstinspires.org/robotics/ftc
https://www.firstinspires.org/robotics/ftc
http://tinkercad.com
http://www.theponytailposse.com/posse-farewell/
http://www.theponytailposse.com/posse-farewell/
https://classroomrobotics.blogspot.com/2019/05/hero-senior-kendrick-castillo-honored.html
https://classroomrobotics.blogspot.com/2019/05/hero-senior-kendrick-castillo-honored.html
http://www.firstlegoleague.org/about-fll%22%20%5Cl%20%22core-values%22%20%5Ct%20%22_blank
https://classroomrobotics.blogspot.com/2019/04/ny-yankeeshonor-morris-high-school.html
https://classroomrobotics.blogspot.com/2019/04/ny-yankeeshonor-morris-high-school.html
https://www.2train395.com/
https://classroomrobotics.blogspot.com/2019/05/hero-senior-kendrick-castillo-honored.html
https://classroomrobotics.blogspot.com/2019/05/hero-senior-kendrick-castillo-honored.html
http://www.firstlegoleague.org/about-fll%22%20%5Cl%20%22core-values%22%20%5Ct%20%22_blank
https://classroomrobotics.blogspot.com/2019/04/ny-yankeeshonor-morris-high-school.html
https://classroomrobotics.blogspot.com/2019/04/ny-yankeeshonor-morris-high-school.html
https://www.2train395.com/
http://www.theponytailposse.com/posse-farewell/
http://www.theponytailposse.com/posse-farewell/
http://tinkercad.com


CREDIT: MOREbot robot ecosystem

Getting More.  
MOREbot is a fraction of the cost of  

learning competitors, all while offering 
greater customization and deeper 

learning outcomes because almost all 
of the parts are 3D printed and snap 

together with wooden dowels.  
“We want all of our hardware to either 

be 3D printed or made from something  
you could buy at Walmart.”

“What’s here 
represents a 
fresh look, an 
overdue one, at 
an exceptionally 
relevant and 
effective 
approach to 
instruction.”

STUDENT 
ROBOTICS  
IN THE NEWS
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same types of projects on your 
Chromebook that you can in Scratch 
Desktop. It now supports the ability to 
connect to all of the hardware devices 
supported by Scratch, including micro:bit, 
LEGO MINDSTORMS EV3, etc.” (Source: 
from Scratch at MIT  by email  - Sent:  Aug 20, 2019) 

Student Robotics is Growing Internationally! 

New York Institute of Technology 
Engineering Students to oversee high 
school robotics competition in 
Taiwan  
 
“When New York Institute of Technology 
student branch of the Institute of Electrical 
and Electronics Engineers (IEEE) was asked 
to oversee a robotics competition for high 
school students in Taiwan, the group was 
naturally thrilled. ‘My initial reaction was 
awe and shock because we were being invited 
on a nearly all-expenses paid trip to run an 
event halfway across the world,’ says 
electrical and computer engineering graduate 
student Kayla Ho, past chair of the student 
branch of IEEE at New York Institute of 
Technology. ‘Those feelings were then 
replaced by excitement and honor to be 
hosting the first VEX Robotic Tournament 
within the larger AI Taoyuan Taiwan 
International Robotics Tournament.’” (Source: 
New York Institute of Technology blog; see photo of 
Kayla on next page) 

Widening Field of Instructional 
Applications for Robotics 
 
Teaching compassion toward 
animals using robots -  
The Scottish SPCA is using robots to teach 
kids how to best care for and show 
kindness to animals. “..kids build 
responsive robotic creatures and reflect on 
how they move, feel, and react. SPCA 
educators show students video footage of 
real animals and talk about why and how 
these animals are special, drawing 
comparisons between the sensor packages 
in the robots and the nature-made sensors 
and coded behaviors of real animals. The 
idea is to teach kids to keep the sensitivity 
and behaviors of animals top of mind when 
interacting with them in real life.” (Source:  
ZDnet August 8, 2019) 

Student Robotics Expands Possibilities 
for Student Engineering Creativity by 
Embracing Emerging Technologies 

MOREbot: A 3D-printed robot 
ecosystem that grows with you...  
“MOREbot is a platform for the next 
generation of innovators to bring their 
ideas to life…a 3D printed robot ecosystem 
made to teach real tech skills to the next 
generation of innovators and problem 
solvers. MOREbot robots grow with you as 
you learn. While the base robot is easy 
enough for beginners ages 8-, it can grow 
into a powerful tool for any expert.”  
 
Try Scratch for Chromebooks 
“With this new app, you can create all the 

https://ww
https://ww
https://www.kickstarter.com/projects/morebot/morebot-a-3d-printed-robot-ecosystem-that-grows-wi
https://www.kickstarter.com/projects/morebot/morebot-a-3d-printed-robot-ecosystem-that-grows-wi
https://ww
https://ww
https://www.kickstarter.com/projects/morebot/morebot-a-3d-printed-robot-ecosystem-that-grows-wi
https://www.kickstarter.com/projects/morebot/morebot-a-3d-printed-robot-ecosystem-that-grows-wi
https://www.nyit.edu/box/features/ieee_brings_robots_to_taiwan
https://www.nyit.edu/box/features/ieee_brings_robots_to_taiwan
https://www.nyit.edu/box/features/ieee_brings_robots_to_taiwan
https://www.nyit.edu/box/features/ieee_brings_robots_to_taiwan
https://www.nyit.edu/box/features/ieee_brings_robots_to_taiwan
https://www.nyit.edu/box/features/ieee_brings_robots_to_taiwan
https://www.nyit.edu/box/features/ieee_brings_robots_to_taiwan
https://www.nyit.edu/box/features/ieee_brings_robots_to_taiwan
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during the forecast period. The growth of 
Autonomous Robot Toys market in North 
America is attributed to the advancements 
in science and trending technology related 
intellectual in children. Increasing 
adoption rate of Autonomous Robot Toys 
in educational institutes is anticipated 
to propel the Autonomous Robot 
Toys market to greater heights in 
North America. Japanese and 
Chinese markets are also the 
dominant participants in the 
global Autonomous Robot Toys 
market.” (Source: Consulting Industry 
News  July 31, 2019)  

Real-World Learning 
 
Stateline robotics team design a 
motorized chair for a student with 
Cerebral Palsy  

“A stateline robotics team from Hononegah 
High School helped customize a motorized 
chair for Jackson Hughes, a seven-year-old 
living with Cerebral Palsy. The chair helps 
Jack, a student at Rockton Elementary 
school, move independently for the first time 
ever…” (Source: MyStateline.com - Jul 29, 2019) 

Global Education  
 
Student Robotics: Bringing Vision, 
Opportunity, and Inspiration to 
Young People of Economically 
Stressed Kenya  

“I'm passionate about robotics and curious 
about solving the world's problems by 
sharing knowledge with the community. 
Recently, through Tunapanda Institute, I 
did a 5-day robotics bootcamp with kids 
here in Kibera using Lego Mindstorms 
blocks. We also created a video about the 
bootcamp and how excited the kids were 
(above)…” (Source: Classroom Robotics - Sunday, 
December 16, 2018) 
 
Expansion of Interest in And Demand 
FOR Student Robotics 

Global Autonomous Robot Toys 
Market research Gain Impetus due 
to the Growing Demand over 2018 – 
2028 

“Among all the regions, North America 
holds the largest market share of the global 
Autonomous Robot Toys market and is 
expected to maintain a steady growth rate 

STUDENT 
ROBOTICS  
IN THE NEWS
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Getting into It. Electrical and Computer Engineering graduate student Kayla Ho (left) is 
past-chair of the student branch of IEEE at New York Institute of Technology.  

LEARNING CODE 
FOR TEACHERS 
  
Code Avengers is a 
complete digital 
technologies teaching 
solution and a great way 
to learn code, websites, 
apps and more. 
Curriculum includes 
computational thinking, 
programming, and data 
representation.    

LEARN MORE 
https://www.codeavengers.com/edu 
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THE FIT: HOW ROBOTICS FITS IN SCHOOLS

CREDIT: WONDERWORKSHOP

BEFORE TEACHERS EVEN START to think about 
student robotics in their classrooms, it’s a good idea 
to back up and look at how robotics even fits into 
schools at all. 


To that end, we first present 10 Reasons Why Your 
School Must Have a Student Robotics Program, 
outlining some of the very basics, and providing 
educators and leaders in and around education with 
the background and purposes surrounding such an 
endeavor. Only then do we get going on some of the 
organizational aspects of making it happen. 


This includes making it happen in the school, around 
the school, and even beyond the school (the crowds 

literally go wild!). And to really lay things out, our 
author Mark Gura spices things up with the juicy 
details of what makes for a great success: selection, 
purchasing, adoption, implementation and more. And 
yes, he even discusses that wildest of beasts, the 
‘Cost Elephant’ in the Room. 


So roll up your sleeves, grab that freshly brewed cup of 
coffee, and get ready to see how real and how loud this 
Student Robotics message can actually get!    


▶︎ ▶︎ ▶︎
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ROBOTICS 
RICHES 

Originally published in 
EdTech Digest – 
March,  2019, this 
article provides an 
effective ‘snapshot’ 
overview of the types 
of rich value schools 
may derive from 
including Student 
Robotics among their 
instructional offerings: 
https://edtechdigest.com/.../
10-reasons-why-your-school-
must-have-a-student-
robotics...

by MARK GURA

Your School Must 
Have a Student 
Robotics Program

10 REASONS WHY 

Student Robotics materials. One very 
significant example of this is the trend to 
provide materials for younger students: 
early elementary grade and even pre-k 
and kindergarten. Numerous innovations 
have been developed in order to 
accomplish that. And so... 

10 Clear Reasons for Your 
Consideration


In short, because of its efficacy and 
vibrancy for STEAM Learning and 
because of its powerful appeal to 
students and teachers, all schools should 
very seriously consider making Student 
Robotics part of its body of preferred 
instructional approaches. Among the 
reasons for this are the following 10 
clear reasons: 

1. Coding and Computer Science

Considered a cornerstone of technology 
education needed to prepare for higher 
levels of education and the world of work 
graduates will enter after moving on from 
pre-k – 12, robotics offers numerous 
approaches to learning coding and 
computer science. Importantly, coding is 
learned through robotics through code’s 
application to authentic, often real world 
problems making concepts easy to 
visualize and solutions easy to test. 

2. Maker–based Learning

An approach to learning that now fills a 
long overlooked gap in the continuum of 

tudent robotics is one of the 
richest and most impactful 
varieties of STEM learning 
experiences available to today’s 
students. Many may be surprised 

to find out that it’s actually been offered 
by schools for decades and consequently 
there is already a deep body of 
established, documented, research-based 
practice in place. 

What Educators Have Discovered. 
Recently, Student Robotics has undergone 
a veritable explosion in popularity which, 
considering the maturity of STEM and 
STEAM instruction, makes perfect 
sense: educators, when implementing a 
required and featured segment of the 
curriculum, search about for highly 
impactful best practices and share the 
discovery of gems that fill that need. 

Expansion of Approaches. Importantly, 
along with the increased popularity of 
Student Robotics there has been a very 
significant expansion of the body of 
approaches to implement it and fit it into 
the school’s overall instructional program. 
One very significant dimension of this has 
been the increasing incidence of educators 
finding advantages in making robotics 
part of the school’s regular daytime 
instructional program. 

Growing Resources. Similarly, a large 
body of resource providers has made 
available a new and highly varied body of 

Mark Gura is Editor-at-
Large for EdTech Digest and 
the author of LEGO 
Robotics. He is the former 
Director of Instructional 
Technology for New York 
City Schools.  

THE FIT: HOW ROBOTICS FITS IN SCHOOLS
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and cost effective to purchase, student 
scale robotics materials and resources can 
be purposed to produce much of what’s 
done with robots beyond school in the 
areas of arts and entertainment. Students 
can produce and program robotic 
elements of projects they create to 
produce sounds and music, light patterns, 
kinetic sculptural elements, and more. 
Marrying Arts instruction with Robotics is 
a body of practice that is in its very early 
stages of development currently. Those 
interested in establishing a rich and highly 
meaningful STEAM program (the “A” 
stands for Arts added to STEM) should 
consider robotics as an entry point as in 
addition to a wide range of as yet 
unexplored possibilities, there is also a 
solid body of existing curriculum and 
activities that are good to go available. 

5. Innovation, Problem Solving, 
Creativity

There are few areas more misunderstood 
than the teaching and learning of 
Innovation, problem solving, and 
creativity. And while these have often in 
the past decade been cited as absolutely 
essential skill sets and bodies of 
knowledge for today’s graduates to leave 
school with, the “How To” of teaching 
them has very infrequently been included 
in standards documents and is not served 
well by a readily available body of 
curriculum, documented activities, and 
materials—other than in the area of 
Student Robotics, which has much to 
offer already. 

6. Motivation and Engagement

Simply put, there are few varieties of 
learning activity offered to students that 
are more motivating and engaging. 
Robotics features strongly in the world 
that young people crave to participate 
in. The coolness factor is very high, and 
once they begin a robotics activity they 
very much want to complete it and move 
on to another, more challenging, and 
next-level one. 

(continued next page) 

experiences offered students; the need to 
tinker—to experiment with building 
things physically that fill real needs and 
satisfy authentic challenges, problems as 
well as to build to experiment fancifully, 
letting the imagination flow and take 
physical shape in things built. Robotics 
may provide the perfect body of resources 
and opportunities for young makers. 
Many varieties involve designing and 
constructing robots from parts and 
components that may move or move 
objects, collect data with probes that 
measure a wide variety of environmental 
factors, resulting in machines and systems 
that may be simple or complex. 

3. Career Skills

With the rapid proliferation of many 
varieties of robotic devices, domestic, 
institutional, and commercial, this is an 
industry that likely will need a growing 
work force, as individuals and 
organization become consumers of 
robots and all groups will need access to 
some level of familiarity and expertise 
with them. Beyond those who will earn 
their living full time designing, 
maintaining, and installing and setting 
up, robots, familiarity with them will be a 
plus across the population. Schools 
should increase the experiences in this 
area that they offer students. 

4. Arts: The “A” in STEAM / Digital Arts 
Instruction

The arts and entertainment fields already 
have a history of use of robotics. 
Amusements and rides at theme parks 
incorporate them, social robots interact 
with participants at trade fairs and luxury 
retail stores, the toy industry has been 
developing and actually selling robotic 
toys, sometimes referred to as ‘robot pets’ 
that interact with children, among other 
examples. In the visual art field, robots 
have been incorporated by artists directly 
into works of art and have been 
programmed to produce art works. 
Museum exhibits have incorporated 
robots as ways to organize and create the 
viewer experience. Practical to manage 

“With the rapid 
proliferation of 
many varieties 
of robotic 
devices, 
domestic, 
institutional, 
and 
commercial, 
this is an 
industry that 
likely will need a 
growing work 
force, as 
individuals and 
organization 
become 
consumers of 
robots and all 
groups will need 
access to some 
level of 
familiarity and 
expertise with 
them.” 
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one in the instructional program offered 
to most students does not represent a 
discreet subject of its own. While 
considered one of the pillars of STEM it 
can be difficult to develop high quality 
learning activities that foster learning in 
this cross-disciplinary area. Robotics 
offers a rich body of approaches with 
which students can have genuine 
engineering experiences, often 
serendipitously aligning to elements in 
its sister disciplines, providing 
opportunities to learn and enriching 
them at the same time. 

10. STEM Learning Across the 
Curriculum / Multi-disciplinary 
Approach

For those interested in offering learning 
activities that demonstrate cross 
curricular connections, the multi-
disciplinary nature of learning and 
knowledge, and the mosaic of bodies of 
knowledge and skills sets that is called 
into play when applied to solving real 
problems, robotics fill the bill perfectly. 
Few approaches to teaching and engaging 
students so thoroughly engage the full 
continuum of STEM subjects; robotics has 
strong connections to all of them. 

But Wait, There’s More


11. Life and Developmental Skills

As a bonus, robotics represents an area of 
learning that is just beginning to identify 
itself. As employees, consumers, 
householders, and independent adults, 
individuals will continue to encounter 
robotic devices in the home, store, health 
provider, place of employment and more. 
Learning to understand, interact with, 
activity use—plan for—and acquire, set up, 
and maintain these becomes increasingly 
important. Further, there are 
opportunities through robotics to teach 
students in need of focus on motor, 
perceptual, and social skills to develop 
activities that strongly address those, 
through robotics, as well.    

  

7. Collaboration and ”Cooper-tition”

Collaboration is a skill set, and area of 
learning that is considered as an essential 
learning for those who will succeed in the 
21st Century. It is a highlighted area of 
learning in the ISTE Standards for 
Students (International Society for 
Technology in Education). Students 
robotics activities, including, but not 
exclusively, in the area of competitive 
participation in the many student robotics 
challenge oriented competition events 
organized by groups like FIRST, Botball, 
and so many others offer unique and 
highly effective contexts and activities in 
which to have students focus on and 
develop collaboration skills. Creativity 
and participation in the 21st Century 
continues to identify itself as a group 
effort, with teams of designers and 
engineers producing many of the winning 
products and applications that resonate 
for people looking to satisfy needs 
through technology. 

8. Sport of the Mind / ‘e-Sport’

Traditional sports have long been a 
prominent feature of school culture. 
Recently, “e-Sports” have emerged as 
additions to the body of sports that 
schools embrace. In addition to Gaming, 
Robotics Challenge Competition has 
figured prominently in this expansion of 
school sports. Importantly, Robotics, 
when done as a team ‘sport’ involves 
thinking, planning, designing, as well as 
team related organizational and 
communications competencies. See: Lego 
Robotics: STEM Sport of the Mind 

9. Engineering

In essence, Engineering is the application 
of knowledge in the form of 
science, mathematics, and observations 
about conditions and characteristics to 
the innovation, design, construction, and 
operation of structures, machines, 
processes, and systems to respond to 
needs. Of the various subject areas that 
make up the STEAM continuum (Science, 
Technology, Engineering, Arts, and 
Mathematics), Engineering is the only 

“For those 
interested in 
offering learning 
activities that 
demonstrate 
cross curricular 
connections, 
the multi-
disciplinary 
nature of 
learning and 
knowledge, and 
the mosaic of 
bodies of 
knowledge and 
skills sets that 
is called into 
play when 
applied to 
solving real 
problems, 
robotics fill the 
bill perfectly.”

https://www.firstinspires.org/robotics/frc
https://www.kipr.org/botball/what-is-botball
https://robotics.nasa.gov/events/competitions.php
https://eric.ed.gov/?id=EJ991224
https://eric.ed.gov/?id=EJ991224
https://en.wikipedia.org/wiki/Knowledge
https://en.wikipedia.org/wiki/Science
https://en.wikipedia.org/wiki/Mathematics
https://en.wikipedia.org/wiki/Innovation
https://en.wikipedia.org/wiki/Construction
https://en.wikipedia.org/wiki/Structure
https://en.wikipedia.org/wiki/Machine
https://www.firstinspires.org/robotics/frc
https://www.kipr.org/botball/what-is-botball
https://robotics.nasa.gov/events/competitions.php
https://eric.ed.gov/?id=EJ991224
https://eric.ed.gov/?id=EJ991224
https://en.wikipedia.org/wiki/Knowledge
https://en.wikipedia.org/wiki/Science
https://en.wikipedia.org/wiki/Mathematics
https://en.wikipedia.org/wiki/Innovation
https://en.wikipedia.org/wiki/Construction
https://en.wikipedia.org/wiki/Structure
https://en.wikipedia.org/wiki/Machine
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by MARK GURA

Organizational 
Aspects

Student Robotics 
in Schools:

Robotics in the Library Media Center 

School Librarians, in their 21st Century role 
as directors of their schools’ Library Media 
Centers, have contributed very significantly 
in providing support for their schools in 
adopting and integrating technology. In 
many cases, they have been partners in this 
to the school’s Computer/Technology 
Teachers, or provided such support on 
their own. One of the approaches to 
integrating technology they often 
champion is Student Robotics; some 
related info points: 
  
“Digital Tools for School Libraries 
and Media Centers …Simple robot 
ideal for introducing programming 
to young learners 

Simple robot ideal for introducing 
programming to young learners… help 
teach Pre-K through second-grade students 
logic and sequential thinking… let them 
discover how it works. Challenge students 
to see if they can get Blue-Bot to go around 
a corner or some simple obstacle. Once 
they're comfortable, create an obstacle 
course on the ground with chalk or 
painter's tape and have students navigate 
through it. Emphasize directional 
movements such as left, right, forward, 
backward, reverse, etc… As student 
commands get more complex, encourage 
simple note-taking to record what 

kay, Robotics is indeed a powerful 
and by now—established—body of 
practice supported by a specific 
variety of instructional resource; 

how is it integrated into the Instructional 
Organization/Learning Culture of a 
school? Following are some brief 
descriptions of common ways this is 
accomplished currently. Importantly, as 
Robotics continues to gain traction as an 
exceptional approach to Learning, more 
than one of the following is likely to show 
up in the same schools that take advantage 
of the riches Robotics offers.  

Robotics in the Computer Classroom 

A natural connection; the Technology 
(Computer) Teacher is the staff person 
most likely to have an affinity and comfort 
level to support bringing robotics into the 
school. Robotics is a natural extension of 
technology learning, involving 
Programming, Coding, and Computer 
Science for which there may be much 
overlap between robotics as an approach to 
teach these and other approaches directed 
at this set of goals.  
 
The technology resource person may also 
assist traditional core subject area teachers 
who wish to do a degree of robotics 
integration in their own subjects.  
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ABOVE, RIGHT:  
Students working with 
classroom robotics 
kits know where every 
part and piece go, and 
what they are for.

https://www.commonsense.org/education/app/blue-bot
https://www.commonsense.org/education/app/blue-bot
https://www.commonsense.org/education/app/blue-bot
https://www.commonsense.org/education/app/blue-bot
https://www.commonsense.org/education/app/blue-bot
https://www.commonsense.org/education/app/blue-bot
https://www.commonsense.org/education/app/blue-bot
https://www.commonsense.org/education/app/blue-bot
https://www.commonsense.org/education/app/blue-bot
https://www.commonsense.org/education/app/blue-bot
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CREDIT: TERRAPIN / ‘BLUE-BOT’

Clearly Learning.  
Programming Blue-Bot, from Terrapin, 

using a tablet. Students press the 
command keys to send Blue-Bot forward 

and back, left and right and learn 
counting, sequencing, directionality, 

problem-solving, and estimation. With its 
clear shell, Blue-Bot is literally transparent, 

so that its components can be seen, 
helping to demystify technology. 

Student Robotics and the K-12 
Curriculum 
“…there are connections to robotics across 
the full spectrum of the curriculum. 
Robotics is also a highly effective way to 
foster essential work skills like 
collaboration, problem solving and project 
management. It does all this while 
keeping kids so motivated and engaged 
that getting them to stop working and 
move on to the rest of the school day can 
be a challenge — a good problem to have!” 
(Source: Edutopia – 2013) 

Robotics as a Classroom Learning Center 

“Creative classrooms not only look 
different, they feel different. They provide 
an environment where children are 

movements they've done, or the solution 
for an obstacle course. Take advantage of 
other learning opportunities as they come 
up. For example, when students notice that 
a Blue-Bot doesn't seem to move as far on 
one surface as it does on another, take the 
opportunity to experiment and measure 
differences.  (Source: Common Sense Education)  

Robotics Across the Curriculum 
 
 What it Takes to Integrate Robotics 
and Coding into the Classroom 
Integrate into the Wider Classroom 
One of the key learnings that both HWS 
and Prairieview schools have taken from 
the early years of their technology 
programs is the value of integration — 
taking the technology and working it into 
the rest of the students’ curriculum, and 
their wider world. 
“With my example of the bilingual students 
learning their spelling sight words, we start 
with a simple lesson — learning the 
words,” says Innes. “But it’s the technology 
that then makes the lesson intriguing. You 
have to spell the word, and you have to get 
the robot to do the work for you. You have 
to code the robot to move around the grid 
to each letter and spell out the word. So, 
the lesson works on multiple 
levels.” (Source: EdTech Focus on K-12) 

FULL CODING 
CURRICULUM  
  
CodeCombat 
provides a standard-
aligned curriculum 
with instructional 
resources and 
professional 
development to 
enable any teacher 
to teach computer 
science.  

LEARN MORE 
codecombat.com 

 

http://codecombat.com
https://www.edutopia.org/blog/student-robotics-k-12-curriculum-mark-gura
https://www.edutopia.org/blog/student-robotics-k-12-curriculum-mark-gura
https://edtechmagazine.com/k12/article/2018/04/what-it-takes-integrate-robotics-and-coding-classroom
https://edtechmagazine.com/k12/article/2018/04/what-it-takes-integrate-robotics-and-coding-classroom
https://edtechmagazine.com/k12/article/2018/04/what-it-takes-integrate-robotics-and-coding-classroom
https://edtechmagazine.com/k12/article/2018/04/what-it-takes-integrate-robotics-and-coding-classroom
http://codecombat.com
https://www.edutopia.org/blog/student-robotics-k-12-curriculum-mark-gura
https://www.edutopia.org/blog/student-robotics-k-12-curriculum-mark-gura
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CREDIT: ENGINEERING FOR KIDS

Engineering for Kids.  
These young students are 
part of an expanding after 
school program providing 

opportunities to learn 
STEM through hands-on 

coding and robotics.   
Learn more about this 

organization on page 53  
of this report.

courses appropriate for a variety of grade 
levels.  https://stemrobotics.cs.pdx.edu/  

3) The ISTE book, Getting Started with 
LEGO Robotics: A Guide for  k-12 
Educators includes an interview with Luke 
Laurie who taught a required science 
course in a California middle school in 
which robotics was a primary approach.  

4) The Khabele School (middle and high 
school) in Austin, TX lists the following 
semester-long courses in its online catalog 
of courses: a) MS Coding & Robotics (6th–
8th Grades) and MS Advanced Coding & 
Robotics (6th–8th Grades) 
 
Robotics as an Afterschool, Summer 
Enrichment Activity 
 
Probably the most classic way that robotics 
has shown up in schools is as after school, 
Saturday, summer enrichment activities. 
It’s an easy and obvious approach to 
adoptions as it requires committing little of 
the school’s precious regular, daytime 
instructional time, something generally in 
need of justification through alignment 
with official instructional goals, standards, 
and accountability measures. The 
downside here, though, is that typically, 

encouraged to think outside the box, build 
their problem-solving skills, and learn to 
collaborate with their classmates. 
Building STEM centers that foster 
creativity doesn’t have to be complicated. 
All you need is a smart layout that provides 
designated areas stocked with a wide 
variety of everyday materials, and time for 
your students to let their imaginations run 
wild. (Source: We Are Teachers – 2017) 

Robotics as a subject on its own 
 
One indication of the depth of penetration 
robotics is making in our schools, is the 
creation in some schools of stand alone 
robotics classes. Robotics is a deep, 
complex subject that, additionally, is 
highly motivation for students who derive 
inspiration as well as STEM learning and 
a broad band of aligned core curriculum 
learning as a result.  

A couple of examples:  

1) Featured in KOMO4NewTVSpot, Ian 
Chow-Miller of Frontier Middle School in 
Graham, Washington teachers a course 
in robotics.   

2) The website of STEM Robotics: STEM 
Education with a Robotics Implementation 
offers curricula and resources for robotics 

TEACHING 
COMPUTER 
SCIENCE 
  
CodeHS is not only a 
great resource for 
teachers of 
Computer Science, 
but it offers step-by-
step curriculum, 
professional 
development, tools 
and support. It’s a 
teaching platform for 
helping schools 
teach computer 
science, and the help 
it provides frees up 
educators to work 
with their students.   

LEARN MORE 
https://codehs.com 

 

https://stemrobotics.cs.pdx.edu/
https://youtu.be/cPKTlOVylOI?t=152%22%20%5Ct%20%22_blank
https://youtu.be/cPKTlOVylOI?t=152%22%20%5Ct%20%22_blank
https://codehs.com/
https://codehs.com/
https://stemrobotics.cs.pdx.edu/
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Robotics as a School Sport: Inter-mural 
and Intramural  
 
Start a Team - “FIRST programs have a 
proven, verifiable impact. More than 85% 
of students who participated in FIRST are 
more interested in doing well in school, 
and over 75% of FIRST students find 
themselves in a STEM field as a student or 
professional after graduation. If you would 
like to start a team (any age group) in your 
area, we welcome you and promise to 
provide you with all the support, ideas, and 
encouragement you need to succeed! 
Remember: no experience required.”  
(Source: FIRST https://www.firstinspires.org/start-a-team) 
 
NOTE: See the Don Bossi interview elsewhere in this 
publication for a description of FIRST’s efforts to 
reinterpret its intermural programs as intramural 
activities within individual schools, thus establishing 
a platform within schools for far greater levels of 
robotics participation in student bodies.   
 

just a small number of a school’s students 
become involved with its robotics club or team.  
 
Happily, while this approach is likely to 
continue for a long time to come, it is 
becoming just one of the ways teachers 
bring robotics into the experience of 
students. A few points of interest follow: 
 
How to Start a Robotics Club at Your School 
“when it comes to a subject like robotics, 
forming an afterschool club may be an 
ideal way to explore your interest with like-
minded individuals…To help you get on 
your way, here are some key steps for 
creating a robotics club at your school.”  
(Source: The Tech Edvocate – 2017) 

NASA, as part of its deep online resource, 
The Robotics Alliance Project, devotes a 
segment of its website to a comprehensive 
listing of summer robotics camps. NASA 
Robotics - Summer Camps:  
https://robotics.nasa.gov › students › 
summer_camps 
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Teamwork Works. Robotics competitions bring purposeful learning into the lives of students. 
Increased interest in doing well in school, something to look forward to in terms of a potential career field 
after graduating, and the sense of camaraderie and lifelong bonds built are all reasons why such 
programs are hugely popular among educators, students, and the families supporting these efforts.

https://www.thetechedvocate.org/how-to-start-a-robotics-club-at-your-school/
https://www.firstinspires.org/about/impact
https://www.firstinspires.org/start-a-team
https://www.thetechedvocate.org/how-to-start-a-robotics-club-at-your-school/
https://www.firstinspires.org/about/impact
https://www.firstinspires.org/start-a-team
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Robotics is an 
‘e’ Sport
A STEM ‘Sport of the Mind’.

This last year has seen huge gains for 
competitive esports, in education. High 
schools are forming competitive teams 
and playing in high school leagues. 
Universities are building custom esports 
labs for their new varsity gaming teams. 
Esports scholarships will be offered at 
several hundred universities in the 
2019-2020 school year. The activity has 
arrived in a big way within the 
educator’s realm of influence.   
Paraphrased from “Why You Need Esports 
at Your School (And How to Start It),”  
Technotes Blog - TCEA, 2019) 
  
There are many great reasons for schools 
to feature a Student Robotics team (see 
descriptions of Morris High School’s 
(Bronx, NYC) team, 2 Train Robotics, 
elsewhere in this report).  
 
“In reality, very few student-athletes turn 
pro after college and join the NFL… 
According to the National Collegiate 
Athletic Association, of the eight million 
students who participate in high school 
athletics in the United States, less than 6 
percent will compete at a collegiate 
level; of that group, only a fraction will 

he FIRST Robotics Competition 
(FRC), Dean Kamen’s visionary 
approach to engaging kids in 
purposeful STEM learning became 

a reality in 1989. In fact, because of this 
early date Student Robotics is the original 
eSport, pre-dating its close cousin, Digital 
Gaming’s emergence in the field by decades. 
Kamen’s  idea, to provide powerful learning 
opportunities in a competitive sports model 
has continually become more popular. This, 
has come about through the expansion of 
programs offered by FIRST, itself, as well as 
through the efforts of a great many others 
inspired by the original model.  
  Here’s what Student Robotics as a sport 
looks and feels like:  

“I was shocked when I opened the 
doors to find a huge, animated crowd. In 
addition to the members of the 
participating FLL teams that I expected 
to see, there was a roiling mass of 
enthused parents, classmates, and 
onlookers, all cheering wildly. 
Embedded STEM learning or not, this 
struck me as nothing less than a high-
energy sporting event.”  
(Source:  Lego Robotics: STEM Sport of the Mind - 
Learning & Leading with Technology - Aug 2012 – ISTE) 
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ABOVE, RIGHT: A 
participant in the 
FIRST student robotics 
competition readies 
her team’s creation, 
awaiting their turn in 
the arena. 
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ALL PHOTOS ON THIS PAGE CREDIT: FIRST

What It’s All About.  
Is it ever just about the 

robots? All ages 
participate, and the 
results, and interest 

levels, are quite visible.  

For perspective from the  
Founder of this student robotics 

competition, see ‘the answer’ that 
he provides to this question, on 

page 49 of this report. 

realize their goals of becoming 
professional athletes. There’s a better 
chance at winning the state lottery than 
becoming an NFL star. But what 
students can surely bank on is turning 
an interest in science and technology, 
through a sport like robotics, into a life-
long career that creates personal wealth 
and economic growth.” (Source: The Only 
Sport Where Everyone Can Go Pro: Robotics – 
Huffington Post, 2017)   

STEM AND 
ROBOTICS 
  
CoderZ, an online 
educational 
environment that 
improves students’ 
21st-century skills, 
helps students 
program their own 
virtual cyber robot. 

LEARN MORE 
https://gocoderz.com/  

 

https://gocoderz.com/
https://gocoderz.com/
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Success Factors, 
The Big Enchilada:
Adoption, Integration, 
Implementation, and more.

considered for things like extended cost, 
classroom management, and compatibility 
with the elements of the school’s learning 
environment already in place? The full 
understanding needed to make effective 
choices may represent a complex equation. 
The following is an overview of important 
things to be considered: 

 
Types of Robots 

▪︎ Humanoid or Animal Form (may be pre-
built or designed and created by students with 
kits or components and acquired parts) 

▪︎ Special Characters (Smart Buddies, Milo) 

▪︎ Machines (e.g. robotic arm, windmill, Rube 
Goldberg whimsical bots)  

▪︎ Vehicles (e.g. tractors, trucks, trains)  

▪︎ Art Bots (e.g. drawing bots, expressive 
creations) 

▪︎ Multi-function robots (take their form from 
their design to perform functions like 
traveling, pulling, and delivering data probes 
or payloads.  
 
NOTE: It is not unusual for varieties of materials to 
reflect more than 1 of the characteristics listed above.  

 ACTORS: Selection → Purchasing 
→ Adoption → Implementation 
Moving from informing ourselves 
about the full range of  proven 

practice, integration approaches, impact, and 
possibilities of Student Robotics, the time 
comes for the aware educator to narrow 
focus in order to make decisions about how 
best to bring robotics into his or her personal 
work with students.  

The following is a snapshot overview of the 
various factors involved that may be used as 
lenses to support educators in making wise 
choices and ensuring success in further 
efforts, whether they be to introduce robotics 
into the school initially or to expand on 
robotics as an dimension of a school’s 
program and culture already begun.  
  
Which general types of robots will the 
students use? Which instructional goals and 
practices (an essential perspective for 
planning) will be best learned through student 
creation of, and programming behaviors for, 
which  specific types of robots?  The ways this 
figures in and may impact success can be 
inferred in the Teaching and Learning 
segment elsewhere in this guide. Which types 
of robotics resource and related instructional 
practice may be most practical when 
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After much hard work, 
members of a student 
team react to their 
accomplishment in the 
world-famous FIRST 
robotics competition. 
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CREDIT: EDUPORIUM / HUMMINGBIRD BIT CLASSROOM BUNDLE

All Set! 
Kits, bundles, tools, parts. 

Pictured here: Hummingbird 
Bit Classroom Bundle, 

available through 
Eduporium. 

See page 77 of this report.

▪︎ Does the provider offer curriculum or is there 
curriculum available from other sources? 

▪︎ Are the robotics materials considered for 
selection age, grade, population type, ability 
level appropriate? 

Practicality/ Implementation Factors 

▪︎ Are there digital tutorials available for 
teachers? For students? Is the learning curve 
to at least get started with the materials 
known? (NOTE: there is a strong school of 
thought that getting started can be achieved 
by students and teachers experimenting and 
co-learning without outside support) 

▪︎ Will the students be sharing materials?  

▪︎ Will the school be purchasing sufficient 
quantities of materials to support 
anticipated approaches to using them? 
(Note: there are approaches to use that 
may involve a singleton set of materials, 
although such approach may not support 
the instructional goals targeted, well. 
Robotics materials may be used as teaching 
tools for whole group instruction or they 
may be used in hands-on, active learning 

Types of Robotics Materials 

▪︎ Pre-built robots (students program 
behaviors and functions for these – or 
perhaps add their own selection of ancillary 
components, like data probes.  

▪︎ Robot Construction Kits 

▪︎ Virtual Robotics (exist solely as representations 
on the screens of computing devices)  

▪︎ Screen Free Robotics (Are fully 
programmable robots but do not require a 
computing device to program or operate)  

▪︎ Newer, Innovative Approaches like systems 
that allow students to appropriate 
manufacture their own robot parts through 
3D Printing.  

Integration Success Factors  

▪︎ Are there known points of overlap for robotics 
integrations with the school’s existing 
curriculum? In STEM areas? Non-STEM areas? 

▪︎ Will the specific robotics materials 
considered for selection support learning at 
points of overlap with curriculum? 

FOR TEACHERS 
AND LIBRARIANS 
  
For verified teachers 
and librarians, 
CodeSpark Academy 
for Educators is free 
and provides one of 
the best learn-to-
code programs for 
educators working in 
K-5 grades.  

LEARN MORE 
https://codespark.com/educators 

 

https://codespark.com/educators
https://codespark.com/educators
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CREDIT: EDUPORIUM / ROOT CLASSROOM PACK

]

▪︎ Compatibility with other varieties of materials  

▪︎ If the materials require a computing 
device to program and/or operate, are the 
materials compatible with devices already 
owned by the school? Will purchase of new 
devices be required? 

▪︎ Are batteries or chargers required?  

*See information provided in the 
Products & Services Supplement 
at the end of this report for 
examples of how the above 
translate into actual varieties of 
materials and their adoption and 
implementation!  

Usage Models 

Robotics can be integrated into whole group, 
small group, and individual learning 
approaches of instruction.  

▪︎ Robots can be used as teacher tools for 
whole group instruction for demonstrations of 
concepts in application, 

▪︎ Robotics is very often implemented with 
small groups in which students experiment, 
draw conclusions, and research possible 

approaches; which is being planned for?)  

▪︎ Is there practical storage for both materials 
and robotics projects/activities in progress? 

▪︎ Are the materials re-usable? For kits – can 
completed robots be broken down and parts 
used for future projects? For kits and pre-built 
robots - can the bots accept additional student 
created programs or memory be wiped or 
expanded for subsequent activities?  

▪︎ If programming/ running robots requires the 
use of a computing device, are devices already 
owned by the school compatible and sufficient? 

▪︎ Are there batteries/chargers involved in the 
operation of the materials? Is the use life/
charge duration compatible with anticipated 
use patterns? 

Purchasing Factors  

▪︎ Is there a sufficiently broad range of learning 
activities supported by the robotics materials 
(standards aligned or other) to assure value? 

▪︎ Is there available technical support, replacement 
or expanded range of parts, repairs?  

Learning from a Robot. 
Root is a fun and easy-to-use 

educational robot that teaches 
coding, creativity, and 

problem-solving skills to kids 
from pre-readers through high 

school. Pictured here: Root 
Classroom Pack, compatible 

with iPads or iPhones running 
iOS 10 or later. 

FUN AND GAMES 
  
RoboGarden is an 
easy-to-understand, 
hands-on 
educational app 
where students take 
part in active 
learning. Equipped to 
teach coding literacy 
from scratch, it 
reduces the need for 
a tech-savvy teacher.  

LEARN MORE 
https://robogarden.ca/ 

 

https://robogarden.ca/
https://robogarden.ca/
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Small Group 
Learning.   

Robotics is very often 
implemented with 

small groups in which 
students experiment, 

draw conclusions, 
and research 

possible solutions to 
challenges.  

Additionally, there is a good deal of 
curriculum, much of it free, available for 
robotics and robotics materials may 
supplant the need for more traditional 
materials, like textbooks.  
 
Further, the need for computing devices to 
use with robotics materials most often does 
not require the purchase of additional 
devices, as there are many varieties that may 
be run on devices already owned and in use 
in the school.  

Additionally, there are varieties, particularly 
for the early childhood/early elementary 
grades that are ‘screen free’ and not requiring 
a computing device.  

Robotics materials, in addition to being 
sharable, are reusable year after year, thus 
lowering their extended, effective cost.  

Further, some providers offer programs to 
loan materials and offer support in seeking 
grants for cover their cost.  
  
  
  
 

solutions to challenges. 2 to 3 members of 
each group is often accepted as practical and 
favorable, requiring 10-15 sets of materials for 
an average full class.  Collaboration and Team 
Work may become strong learning outcomes 
in such implementation.  

▪︎ Individual Learning within the context of 
full classes may involve robotics in classes 
organized to use learning centers or other 
interest approaches to independent work.  

▪︎ After School Robotics Clubs and Teams are 
common implementations, often involving 
smaller groups than full classes.  

The ‘Cost-Elephant in the Room’ 
 
Despite considerations that materials are an 
expensive added cost, robotics materials 
costs, when extended over full and multiple 
classes of students (robotics materials are 
most commonly shared within classes and 
among multiple classes), can be viewed as 
relatively affordable.  

COMPUTER 
PROGRAMMING 
EDUCATION 
  
An especially passionate 
leader in the computer 
programming education 
sector, Peter Kuperman 
is the mind behind 
Hatch Coding, serving 
over 21,000 students 
and 900 computer 
programming educators. 
Their approach to 
curriculum is unique, 
and bears further 
exploration. Emphasis 
on ‘scaffolded growth 
opportunities that match 
individual student 
readiness to learn’ - they 
are keeping students in 
that ever elusive zone of 
proximal development.      

LEARN MORE 
https://www.hatchcoding.com/ 

 

https://www.hatchcoding.com/
https://www.hatchcoding.com/
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COURTESY OF CANON REEVES

CURRICULUM, CONTEXT, CODING, LITERACY, robotics 
and early childhood, The Arts, SEL, Special Needs, and 
School-to-Career—this section covers quite a bit of ground. 


While its main focus remains on teaching and learning with 
robotics, it cuts a wide swath of important areas of 
intersection that robotics has with instruction and the 
realities of various classroom environments. 


“Probing a bit deeper,” writes our lead author Mark Gura, 
“there are areas in all subjects that can be enhanced and 
facilitated through connections with robotics.” 


Putting things into context, Gura underlines the purpose for 
incorporating such an activity as robotics into instructional 

activities in classrooms: “Robots have long since left the 
domain of Science Fiction and have become part of our 
lives. In other words, our kids are growing up and learning 
in an already robot-saturated world. It is increasingly 
important that they understand and become comfortable 
with living and working with them.”  


Keeping in mind this guide was developed with you, the 
educator, in mind, if in the following pages there is 
something that stirs your thoughts, inspires you to further 
greatness in your everyday efforts, or motivates you in any 
way to re-connect with your original purposes in education, 
then this guide has been well worth it. In any case, reach 
out and let us know what you think!  ▶︎ ▶︎ ▶︎
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Robotics 
Across the 
Curriculum
How Student Robotics 
connects to all subjects—
and what this means.

to challenges in producing results within 
specific environments.  

Humanities oriented subjects, too, benefit 
from the integration of robotics. The 2019 
ISTE Literacy Network’s conference session 
and experiential learning ‘playground’ both 
included demonstrations of exciting 
connections to Literacy learning, highlighting 
ideas from Bird Brain Technologies’ model 
practices, one of which is the student 
illustration of classic poems, like Poe’s The 
Raven, through designing, building, and 
programing robots.  

Other Essential Learning and Work Skills  

In addition to bodies of learning that align 
with the defining standards of traditional 
school subject areas, robotics offers powerful 
opportunities for a host of other skills that 
have become goals for current instruction, as 
well. These include essential learning and 
work skills like: Collaboration, Applied 
Learning, Problem Solving, Design Thinking, 
and Process Oriented Creativity. 
 
For good measure, let’s consider the fostering 
of a host of characteristics of learning as goals 
supported through robotics activities, as well – 
things like: Wonder and Curiosity, 

ith a little imagination, 
experienced educators can see 
clear connections between 
robotics and just about all subjects 

commonly taught in our schools, allowing for 
segments or facets of these to be taught 
through the use of robotics.  
 
Probing a bit deeper, there are areas in all 
subjects that can be enhanced and facilitated 
through connections with robotics, as well.  
 
MST (Math/Science/Technology), a grouping 
of related core subjects that predates the 
STEM focus offers many connections that 
provide real-world applications of essential 
skills: Counting, Calculating, Predicting, 
Ratios, and the like, in Math; Simple 
machines, Objects in Motion (e.g. motion, 
velocity, acceleration, etc.), Electricity, and 
more, in Science; Programming, Electronics, 
Data Storage and Transfer, etc. in Technology.  
 
In the STEM continuum the subject of 
Engineering is added, in which students take 
scientific understanding of the natural world 
and use it to invent, design, and build things 
to solve problems and achieve practical goals. 
Engineering, as an area of learning, provides 
connections to Robotics as the MST skills are 
applied in the context of developing solutions 
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A MEETING OF 
THE MINDS 

ABOVE, RIGHT: 
Students gather to 
examine and discuss 
a robot and to 
strategize their next 
course of action. 
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STThe Joy of 
Learning.  

Student robotics 
can move from 

the classroom to 
the playing field, 

but a great 
reason for it all 
lies within, and 

with its potential 
impact on the 

human soul. 

         What Robotics Can Teach Kids 
Today, educators are using robots and 
robotics to teach their students in novel ways. 
Robots are an engaging, hands-on way of 
teaching children important concepts like 
math and science…, they are quickly 
becoming a popular way to catch and keep a 
classroom’s attention. Robotics can also be a 
fun stepping-stone for getting a child 
interested in STEM (science, technology, 
engineering, and mathematics) subjects that 
can lead to amazing careers later in life…
Students can see how simple math concepts 
like addition and subtraction as well as more 
advanced concepts like proportions affect 
how a robot responds to its environment. 
Students are also encouraged to teach their 
robots as a sign of concept mastery…”  
(Source: OR Laser – 2017)   

Imagination, Innovation, Grit, Passion, and 
the like.   

Robotics also establishes ways to foster 
progressive approaches to instruction for 
which activity types can be challenging for 
teachers to identify - things like:  
 
Project-Based Learning and 

Problem-Based Learning 
Hands-on Learning 
Active Learning 
Maker-Learning 
Applied Learning 
Real-World Learning 
Play-Based Learning 
 
A couple interesting quotes to illustrate…  

         Robotics projects from teachers like 
you will foster student self-expression, 
team building, and perseverance. The 
common denominator with these 
educators is simple: They let curiosity 
and creativity reign. When you encourage 
your students dig in and explore, you’ll 
help create the next generation of 
fearless, imaginative thinkers and doers.”  
(Source: The Coolest Ways Teachers Are Using Robots in 
the Classroom – March 2019) 

SMALL BUT 
MIGHTY 
  
Wonder Workshop 
was founded back in 
2012. Now in 
20,000+ schools 
worldwide and 43 
countries, the 
makers of Dash, 
Cue, and Dot 
Creativity Kits offer 
students and 
teachers a 
standards-based set 
of resources.    

LEARN MORE 
https://www.makewonder.com/
classroom/curriculum/ 

 

https://www.makewonder.com/classroom/curriculum/
https://www.makewonder.com/classroom/curriculum/
https://www.makewonder.com/classroom/curriculum/
https://www.makewonder.com/classroom/curriculum/
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intro by MARK GURA  
list from AllOnRobots.com

Learning in a Robot-
Saturated World
Preparing our students to live and 
work in what’s here and coming.

gutter cleaners and other robots that can do 
different chores. Also, some surveillance and 
telepresence robots could be regarded as 
household robots if used in that environment.  
 
Medical robots. Robots used in medicine and 
medical institutions. First and foremost - 
surgery robots. Also, some automated guided 
vehicles and maybe lifting aides.  
 
Service robots. Robots that don’t fall into 
other types by usage. These could be different 
data gathering robots, robots made to show off 
technologies, robots used for research, etc.  
 
Military robots. Robots used in military. This 
type of robots includes bomb disposal robots, 
different transportation robots, reconnaissance 
drones. Often robots initially created for military 
purposes can be used in law enforcement, 
search and rescue and other related fields.  
 
Entertainment robots. These are robots used 
for entertainment. This is a very broad category. 
It starts with toy robots such as robosapien or 
the running alarm clock and ends with real 
heavyweights such as articulated robot arms 
used as motion simulators.  
 
SOURCE: www.AllOnRobots.com  

ow well are we preparing 
our students to live and 
work in what already is a 
robot-saturated world?  

Robots have long since left the domain of 
Science Fiction and have become part of 
our lives. In other words, our kids are 
growing up and learning in an already 
robot-saturated world. It is increasingly 
important that they understand and 
become comfortable with living and 
working with them. Here is a list that just 
skims the surface of the types of robots 
currently in use.   
 
Industrial robots. Industrial robots are robots 
used in an industrial manufacturing 
environment. Usually these are articulated 
arms specifically developed for such 
applications as welding, material handling, 
painting and others. If we judge purely by 
application this type could also include some 
automated guided vehicles and other robots.  
 
Domestic or household robots. Robots used 
at home. This type of robots includes many 
quite different devices such as robotic vacuum 
cleaners, robotic pool cleaners, sweepers, 
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IMMERSIVE 
LEARNING 

ABOVE, RIGHT:  
A student tweaks a 
part of her robot in 
preparation for 
competition.  

H
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Coding and 
Robotics: Today’s 
Hot Entry Point
The appeal, enthusiasm—
and why. 

The idea has proven infectious and 
Education has seemingly adopted as an 
article of faith that Coding, the programing of 
computing devices, is becoming a highly 
valuable, basic skill. The upshot of which has 
been a broad-based enthusiasm for offering 
this skill set as part of the curriculum.  

Among several approaches to teaching 
Coding, Robotics has proven to be one of the 
most appealing and by far, impactful. Whether 
learning activities involve the full range of 
design, construct, and program student built 
robots, or simply program and run pre-built 
robots, coding is an essential element of the 
robotics continuum and one that has attracted 
the attention of educators and the approval of 
parents, policy makers, and the public. This is 
so much the case that, teaching Coding has 
become one of the prime reasons for opting to 
include robotics in the curriculum.   
 
The added advantage to using Robotics as a 
platform for teaching Coding is that a wide 
array of other STEM skills and 
understanding may be achieved as well.  
 
What skills do Robotics and Coding teach 
students? Here's a great quote to illustrate: 

eaching Coding has become one of 
the prime reasons for opting to 
include robotics in the instructional 
program offered students in our 

schools. Over the past several years 
statements like the following have resonated 
strongly with educators:  

“In the coming years, we should build on that 
progress, by … offering every student the 
hands-on computer science and math classes 
that make them job-ready on day one.”

(Source: President Obama in his 2016 State of the Union 
Address – Obama Whitehouse Archives)  

“With many future jobs expected to rely on 
coding skills, it is little surprise to see that 
education ministries across the world are 
beginning to push school to start teaching 
children how to code from a young age.”  
(Source: The Guardian – October 2019)  

And: 

“First, learning programming empowers kids. 
Coding puts children in control of the 
computer and through experimentation builds 
mastery in sequencing skills, counting, 
problem solving, logical thinking, cause and 
effect, and critical thinking.” (Source: eSchool News 
– March 2018) 
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ABOVE, RIGHT:  
A student pair tinker 
with the coding that 
will run the robot that 
they created together. 

https://obamawhitehouse.archives.gov/blog/2016/01/30/computer-science-all
https://www.theguardian.com/new-faces-of-tech/2018/oct/25/rise-of-the-machines-why-coding-is-the-skill-you-ha
https://www.eschoolnews.com/2018/03/09/teach-coding-elementary-school/
https://obamawhitehouse.archives.gov/blog/2016/01/30/computer-science-all
https://www.theguardian.com/new-faces-of-tech/2018/oct/25/rise-of-the-machines-why-coding-is-the-skill-you-ha
https://www.eschoolnews.com/2018/03/09/teach-coding-elementary-school/
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A Picture of Success. Some technical subjects have been known to induce 
boredom in students. With an ample supply of purpose, a balance of instructions and 
physical objects to work with, some guidance on function and terms, and a gradient 
runway to achievement, all things are possible—and accomplishment has its rewards.     

“Everything kids are interested in today 
involves coding, they just aren’t aware of 
it. When you discuss how video games, 
websites, apps, etc., all use coding, they 
begin making real-world connections. I 
always introduce coding to my students by 
letting them know the jobs of the future 
don’t even exist yet. With their jobs likely 
involving computer science, it’s important 
to introduce coding at a young age and 
develop their skills as they get older.” 

—Jennifer Bozeman, media specialist, Wildlight 
Elementary, Yulee, FL (Source: https://info.pitsco.com/
knowledge-for-now-skills-for-later )  

“When writing code, students have to think 
both critically and creatively to tell a robot 
what motions to fulfill and also have to ensure 
the code is correct. A piece of code needs to 
be precise and specific in order to function 
properly and more often than not, it's not 
perfect the first time. If a code is not free from 
error, the robot simply won't move. 
Perseverance through struggle, problem-
solving, a sense of agency, and collaboration 
(when working in pairs) are all encouraged, 
fostered, and achieved through such 
projects.”(Source: Embracing Robotics and Coding in 
Education – Congressional School blog)  

AN EASY ROBOT 
  
Created by Canadian 
startup EZ-Robot, “JD” 
is a humanoid robot that 
offers scalable 
capabilities that grow 
with students as they 
learn to code with 
complex technologies 
such as object tracking, 
speech recognition, 
artificial intelligence (AI) 
and machine learning. 
The intent behind it, 
however, goes further: 
to prepare the next 
generation for an 
increasingly automated 
workplace.   

LEARN MORE 
https://www.ez-robot.com 

https://info.pitsco.com/knowledge-for-now-skills-for-later
https://info.pitsco.com/knowledge-for-now-skills-for-later
https://info.pitsco.com/knowledge-for-now-skills-for-later
https://www.ez-robot.com
https://www.ez-robot.com
https://info.pitsco.com/knowledge-for-now-skills-for-later
https://info.pitsco.com/knowledge-for-now-skills-for-later
https://info.pitsco.com/knowledge-for-now-skills-for-later
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The Robotics and 
Literacy Connection
Materials at age-appropriate levels, 
and Robotics Literacy as well. 

continuum within their brand’s range, so as to 
ensure that there is an effective range of 
materials that reflect their sensibility that will 
serve students at all age and grade levels. 
Further some providers (e.g. KinderLab) have 
taken items in the opposite direction, 
expanding on their offerings for very young 
students to accommodate the needs of older 
and more experience children.  
 
Below is a sampling of quotes that reflect the 
very serious reception robotics is 
experiencing among educators who work 
with younger children: 

Robotics in the Early Childhood Classroom 

“In recent years there has been an increasing 
focus on the missing "T" of technology and "E" 
of engineering in early childhood STEM 
(science, technology, engineering, 
mathematics) curricula. Robotics offers a 
playful and tangible way for children to engage 
with both T and E concepts during their 
foundational early childhood years…
beginning in pre-kindergarten, children were 
able to master basic robotics and 
programming skills, while the older children 
were able to master increasingly complex 
concepts using the same robotics kit in the 
same amount of time. ..” 

obotics for Early Childhood and 
Early Elementary Students 
While not truly popular until 10-15 
years ago, with a few exceptions 

robotics began to become common school 
resources in middle school and upper 
elementary classrooms, primarily.  

True, there were some specialized  classes 
and after school clubs in which they were in 
use in high schools, as well. The past few 
years, though, has seen a proliferation of 
interest in and a wider range of age 
appropriate materials for robotics for far 
younger children.  

Currently there is a significant range of 
materials and curricula designed for use with 
pre-K–3rd grade populations of students.  
   
“There is now a range of materials to take kids 
from pre-K on up through and beyond middle 
school and with this consistency, I think; will 
come both important organizational and 
instructional advantages.” 
 (Source: FETC 2019: The Right Stuff for the Future of 
Education – EdTech Digest 2019) 
    
Importantly, a number of providers of 
robotics materials (e.g. Pitsco Education and 
LEGO Education) have established a 
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EARLY, HAPPY 
LEARNERS 

There’s a KIBO robot 
in this picture, and 
these young students 
have learned to work 
with it and make it 
their friend.

https://edtechdigest.com/2019/02/12/fetc-2019-the-right-stuff-for-the-future-of-education/
https://edtechdigest.com/2019/02/12/fetc-2019-the-right-stuff-for-the-future-of-education/
https://edtechdigest.com/2019/02/12/fetc-2019-the-right-stuff-for-the-future-of-education/
https://edtechdigest.com/2019/02/12/fetc-2019-the-right-stuff-for-the-future-of-education/
https://edtechdigest.com/2019/02/12/fetc-2019-the-right-stuff-for-the-future-of-education/
https://edtechdigest.com/2019/02/12/fetc-2019-the-right-stuff-for-the-future-of-education/
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Robotics Education for Educators. 
A leader in Robotics Education, Dennis 

Kambeitz’s approach to teaching 
robotics has helped thousands of 

students; he’s also trained hundreds of 
teachers, helping them understand 

best practices for teaching robotics. 
Frequently invited to present at 

educational conferences, his 
presentation, “Preparing Students for a 

Robotic Future,” has been described 
as  “transformational” and, "something 

every educator needs to hear.”  
His innovative approach and strategies 

have helped educators of all levels 
deliver inspiring, world-class robotics 

and programming education.

want them all to be novelists or journalists; we 
teach them to write so they can express 
themselves. In the same way, teaching 
children to code gives them fluency in a 
new set of tools for self-expression. Coding 
with robots shows children that they can 
create with technology” (Source: KinderLab 
Robotics Blog, https://kinderlabrobotics.com/blog/
blog/robots-in-early-learning-coding-teaches-the-
literacy-of-the-21st-century/) 

NASA’s Robotics Alliance Project website 
included an extensive directory of 
instructional resources for Grades 
Kindergarten to 5th (Source: https://
robotics.nasa.gov/edu/k-5.php ) 

“The coming decade will be defined by the 
largest workforce transition in the history of 
mankind.  Millions of jobs will be lost to 
technology, while millions of new jobs will be 
created.  Perhaps more importantly, the vast 
majority of remaining jobs will be 
transformed and applicants with robotics 
literacy and strong tech skills will have a 
significant advantage when applying for jobs 
across virtually all industries. It's not just that 
“we’ll need more roboticists” (although that 
is definitely true)... ALL our students need to 
be gaining robotics literacy and stronger 
STEM skills.” (Source: Dennis Kambeitz, 
Founder,  robots.education)  

(Source: Robotics in the Early Childhood Classroom: 
Learning Outcomes from an 8-Week Robotics 
Curriculum in Pre-Kindergarten through Second Grade - 
International Journal of Technology and Design 
Education, Feb 2016) 

“Teaching today requires an open mind. In the 
future, our students will apply for jobs that 
don’t exist yet. Preparing them to analyze and 
find solutions to problems, face challenges 
with flexibility, and manage change teaches 
them skills that will ready them for new 
opportunities. Today’s generation of inquiry 
based-learners will be well-suited to finding 
jobs that challenge their problem-solving 
abilities, and they will advocate for themselves 
to get what they want out of learning.” 
(Source: “3 reasons to introduce kindergarteners to 
robots,” eSchool News – 2017)  
 

Robotics in Early Learning – Coding 
Teaches the Literacy of the 21st Century 

“Coding is becoming as fundamental to work, 
education, and culture as literacy was in 
earlier centuries. Not every child needs to 
become a computer programmer, but coding 
gives children the tools to create and 
participate in a culture, society, and working 
world increasingly structured by computers. 
We don’t teach children to write because we 

“The coming 
decade will be 
defined by the 
largest 
workforce 
transition in the 
history of 
mankind. 
Millions of jobs 
will be lost to 
technology, 
while millions of 
new jobs will be 
created.” 

https://kinderlabrobotics.com/blog/blog/robots-in-early-learning-coding-teaches-the-literacy-of-the-21st-century/
https://kinderlabrobotics.com/blog/blog/robots-in-early-learning-coding-teaches-the-literacy-of-the-21st-century/
https://kinderlabrobotics.com/blog/blog/robots-in-early-learning-coding-teaches-the-literacy-of-the-21st-century/
https://kinderlabrobotics.com/blog/blog/robots-in-early-learning-coding-teaches-the-literacy-of-the-21st-century/
https://robotics.nasa.gov/edu/k-5.php
https://robotics.nasa.gov/edu/k-5.php
https://kinderlabrobotics.com/blog/blog/robots-in-early-learning-coding-teaches-the-literacy-of-the-21st-century/
https://kinderlabrobotics.com/blog/blog/robots-in-early-learning-coding-teaches-the-literacy-of-the-21st-century/
https://kinderlabrobotics.com/blog/blog/robots-in-early-learning-coding-teaches-the-literacy-of-the-21st-century/
https://kinderlabrobotics.com/blog/blog/robots-in-early-learning-coding-teaches-the-literacy-of-the-21st-century/
https://robotics.nasa.gov/edu/k-5.php
https://robotics.nasa.gov/edu/k-5.php
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Robotics in the 
Early Childhood 
Classroom
Conceptual understanding— 
while we’re still young. 

and they will advocate for themselves to get 
what they want out of learning.” 
(Source: “3 reasons to introduce kindergarteners to 
robots,” eSchool News – 2017)  
 
NASA’s Robotics Alliance Project website 
included an extensive directory of 
instructional resources for  Grades 
Kindergarten to 5th (Source: https://
robotics.nasa.gov/edu/k-5.php )   

n recent years there has been an 
increasing focus on the missing "T" 
of technology and "E" of engineering 
in early childhood STEM (science, 

technology, engineering, mathematics) 
curricula. Robotics offers a playful and 
tangible way for children to engage with 
both T and E concepts during their 
foundational early childhood years…
beginning in pre-kindergarten, children 
were able to master basic robotics and 
programming skills, while the older 
children were able to master increasingly 
complex concepts using the same robotics 
kit in the same amount of time. ..”  
(Source: Robotics in the Early Childhood Classroom: 
Learning Outcomes from an 8-Week Robotics 
Curriculum in Pre-Kindergarten through Second 
Grade - International Journal of Technology and 
Design Education, Feb 2016) 
 
 “Teaching today requires an open mind. In 
the future, our students will apply for jobs 
that don’t exist yet. Preparing them to 
analyze and find solutions to problems, 
face challenges with flexibility, and manage 
change teaches them skills that will ready 
them for new opportunities. Today’s 
generation of inquiry based-learners will 
be well-suited to finding jobs that 
challenge their problem-solving abilities, 
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ABOVE AND RIGHT:  
Children beginning in 
pre-kindergarten 
master basic robotics 
and programming 
skills preparing them 
for increasingly complex 
concepts later on. 

I

https://robotics.nasa.gov/edu/k-5.php
https://robotics.nasa.gov/edu/k-5.php
https://robotics.nasa.gov/edu/k-5.php
https://robotics.nasa.gov/edu/k-5.php


38  EDTECH DIGEST THE STATE OF STUDENT ROBOTICS 2019: AN EDUCATOR’S GUIDE

by MARK GURA

Putting the ‘A’ 
in STEAM
The Arts provide some powerful 
instructional possibilities. 

The connection between Robotics and The 
Arts continues to broaden and deepen as 
both the body of practice and the body of 
suitable materials expands. Some 
enlightening data points follow: 
 
“Dancing Robots: Integrating Art, 
Music, and Robotics in Singapore's 
Early Childhood Centers In recent years, 
Singapore has increased its national 
emphasis on technology and engineering in 
early childhood education. Their newest 
initiative, the Playmaker Programme, has 
focused on teaching robotics and coding in 
preschool settings. Robotics offers a playful 
and collaborative way for children to 
engage with foundational technology and 
engineering concepts during their 
formative early childhood years. This study 
looks at a sample of preschool children 
(N = 98) from five early childhood centers 
in Singapore who completed a 7-week 
STEAM (Science, Technology, Engineering, 
Arts, and Mathematics) KIBO robotics 
curriculum in their classrooms called, 
“Dances from Around the World." KIBO is a 
newly developed robotics kit that teaches 
both engineering and programming…” (Source: 
International Journal of Technology and Design 
Education, Jun 2018)  

t’s insightful, indeed, to broaden the 
scope of STEM curriculum to include 
and embrace The Arts. Adding the “A” 
in STEAM provides for some powerful 

instructional possibilities.  
 
For one, while all schools are committed 
(and in general, funded) to provide STEM 
instruction, The Arts, too often, are 
relegated to the status of stepchild, 
subjects that the school would love to 
teach, if only there were more hours in the 
day and more dollars in the budget.  

However, by integrating Arts into the STEM 
program instead of hoping to add them on, an 
Arts program may be provided where one 
might likely not be, otherwise. STEAM 
activities, ones that focus on the Arts, do so 
while maintaining focus on the skills and 
bodies of knowledge of the STEM subjects.  

Real World Learning is a context for 
instruction that’s highly consistent with STEM 
instruction and integrating the Arts is a 
direction in which this can be realized. This, in 
the sense that the Arts are a real world 
application of learning; they often offer 
contexts for the student creation of products 
and performances, core elements of Project 
Based Learning across the curriculum.  
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ABOVE, RIGHT:  
As part of ROBOFEST, 
an international 
gathering that includes 
an Arts segment, 
students created a 
remotely controlled art 
presentation with light, 
shadow, and robotics.  

I
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“Want to make a robot of cardboard 
wrapped in tin foil that can twirl, flash 
lights, and even impersonate the Star 
Wars robot, R2D2? Or a dragon of paper 
and popsicle sticks that flaps its wings and 
hisses? How about building a robotic arm with 
muscles fashioned from pantyhose? That’s 
what middle and high school students have 
been doing, using a new educational robotics 
kit. Made by two-year-old startup, BirdBrain 
Technologies, in Pittsburgh, the kit is called 
Hummingbird and was developed at Carnegie 
Mellon University’s Robotics Institute. 
BirdBrain Technologies is a Carnegie Mellon 
University (CMU) spin-off. 
(Source: Fast Company – July 2012)   

Integrated STEAM education through 
global robotics art festival (GRAF) 
 
“A robotics art festival integrating robotics 
and arts was launched in Michigan in 
November 2013 to foster interest and engage 
students in STEM success. Pre-college 
students entered computer programmed 
interactive robotics projects in categories: 
visual arts and performing arts. 13 teams 
participated in the inaugural event from two 
U. S. states, Canada, and Mexico. Projects 
demonstrated creative applications of STEM 
subjects into art projects. Student survey 
results show that integrating arts with robotics 
was an effective hands-on paradigm that even 
brings beauty, joy, fun, and creativity while 
learning STEM subjects and computing.” 
(Source: IEEE Xplore – 2014)  
 

Express Yourself with Robots.  
Robofest, a program of Lawrence 

Technological University in Southfield, 
Michigan, offers students grades 5-12 

a unique STEAM (the “A” is for Arts) 
learning opportunity using intelligent 

and interactive robotics with visual 
and performing arts categories. 

Robots must have computational 
components programmed by 

participants and must employ sensors. 
The team of students pictured here 

are programming and setting up 
robots to play music on a xylophone 

using robot-controlled mallets.

CREDIT: ROBOFEST.NET

THE THREE LAWS 
OF ROBOTICS 
  
1941: Isaac Asimov 
publishes the science fiction 
short story Liar! in the May 
issue of Astounding Science 
Fiction. In it, he introduced 
the Three Laws of Robotics: 
1) A robot may not injure a 
human being or, through 
inaction, allow a human 
being to come to harm. 2) A 
robot must obey the orders 
given to it by human beings, 
except where such orders 
would conflict with the First 
Law. 3) A robot must 
protect its own existence as 
long as such protection 
does not conflict with the 
First or Second Laws. This 
is thought to be the first 
known use of the term 
“robotics.”  

SOURCE: Computer History 
Museum, Mountain View CA 

LEARN MORE 
https://www.computerhistory.org/
timeline/ai-robotics/ 
 

https://www.computerhistory.org/timeline/ai-robotics/
https://www.computerhistory.org/timeline/ai-robotics/
https://www.computerhistory.org/timeline/ai-robotics/
https://www.computerhistory.org/timeline/ai-robotics/
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Robotics & SEL
A foundation for positive, 
long-term effects. 

educators feel, has strong potential to 
impact the area of SEL.  

Grow SEL skills through robotics 
“In the heart of Silicon Valley, the tech 
Mecca of the world, is John Gill 
Elementary School, a STEAM-focused Title 
1 school where more than half the students 
are English language learners (ELLs) and 
most are on the free and reduced lunch 
program. Our school is piloting a new 
computer science initiative where, starting 
in kindergarten, students move through a 
progression of tools that help them learn 
computer-programing skills. 
The goal is to provide these students with a 
plethora of STEM resources to give them a 
strong foundation in computer science and 
keep them within the Silicon Valley 
community. Although we’re early in our 
pilot, we also want our students to learn a 
lot more than computer skills. They’re 
learning to collaborate and are developing 
strong social-emotional learning and 
problem-solving skills, too.” (Source: 
SmartBrief  - July 24, 2018)  

“How a Humanoid Robot Enhances 
SEL Skills for Students with Autism 
Students with Autism Spectrum Disorder 
(ASD) often have communication 

ocial-emotional learning (SEL) is 
the process of developing the self-
awareness, self-control, and 
interpersonal skills that are vital 

for school, work, and life success. 
People with strong social-emotional skills 
are better able to cope with everyday 
challenges and benefit academically, 
professionally, and socially. From 
effective problem-solving to self-
discipline, from impulse control to 
emotion management and more, SEL 
provides a foundation for positive, long-
term effects on kids, adults, and 
communities. Children thrive. Schools 
win. Workplaces benefit. Society 
strengthens. All due to social-emotional 
learning. (Source: Committee for Children)  
 
Social and Emotional Learning (SEL) is an 
increasingly popular consideration for 
educators hoping to provide students with 
the most complete, balanced, and 
nourishing school experience possible. 
While there were some precedents for it in 
bygone periods of education, it is largely a 
relatively fresh approach. This makes it at 
once, exciting and challenging in the sense 
that there is not a body of practice to draw 
on anywhere near as extensive as that for 
traditional subjects. Robotics, many 
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ABOVE, RIGHT:  
Robots can be of 
tremendous help to 
students with autism. 
Counselors have 
reported a big 
difference in helping 
students improve their 
communication skills.   
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with each other – and their teachers, their 
parents, and other adults – in any type of 
interactions. It places a priority on creating 
a caring environment for learning and 
focuses on forming relationships among 
families, teachers, and community 
members. Applying SEL concepts in the 
classroom fosters richer student 
engagement, collaboration, and trust. 
So . . . how can educators introduce SEL 
competencies in the classroom? Project-
based learning (PBL)! - Many of the Pitsco 
products can be used to incorporate SEL in 
the everyday classroom experience…”  
(Source: Pitsco blog - February, 2019) – Also: “Pitsco 
Education and SmartGurlz™ Launch Smart Buddies™ 
Coding Solution to Encourage Diversity in STEM   

differences that form a barrier between 
them and their peers. These students have 
trouble making eye contact and greeting 
people appropriately. With a lack of 
communication skills, some students with 
ASD resort to physical communication and 
violence to express their needs. 
Technology has transformed the way we 
interact with others on a day-to-day basis. 
In the case of students with ASD, 
technology has the power to bridge the gap 
for those who have a difficult time 
communicating and interacting with 
people. As a special education teacher at 
Elgin ISD in Texas, I use a variety of tech 
tools with students in my district. In many 
cases, these tools have helped them 
improve social and behavioral skills such 
as self-soothing and calming techniques. 
“(Source: THE Journal - April 2018)  

Get sailing with social-emotional learning 

SEL. What? It’s not just another trending 
acronym. Social-emotional learning (SEL) 
basically demonstrates how students relate 

Sailing Through Engineering.  
A favorite PBL option from Pitsco Education 
is their Engineering Sail Car. This hands-on 
activity challenges students to construct a 

sail car using STEM concepts. Plus, almost 
all the materials you’d need are 

provided. Many of the Pitsco products can 
be used to incorporate SEL in the everyday 

classroom experience. Their balloon cars, AP 
dragsters, and Fold-N-Roll cars are all 

project-based products that can be used in 
the same way as the Engineering Sail 

Car. STREAM Missions and STEM 
Expeditions® also marry PBL and SEL 

beautifully and can be delivered in a group or 
whole-class implementation.

THE YEAR OF 
STUDENT ROBOTICS 
AT ISTE 
  
“I was expecting to find 
Student Robotics in 
abundance at ISTE, 
especially on the 
exhibition floor,” writes 
Mark Gura, in his 
review of the show. 
“Even with this 
expectation, though, I 
was a bit overwhelmed 
by how this area has 
grown and how many 
new offerings are now 
available, with even 
more promised to be 
released soon.” 

LEARN MORE 
https://edtechdigest.com/
2019/07/12/ba-boom-edtech/  
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Robotics for 
Special Needs
Teachers report a particularly 
deep connection.

educational, vocational, and behavior 
support programs for 25,000 students 
from pre-K to age 21 with moderate to 
severe disabilities. That includes students 
who are on the autism spectrum, are 
speech and language impaired, or have 
other significant cognitive delays or 
emotional challenges. 

 “They really stepped up to the plate. I 
thought they excelled in explaining the 
project, even better than I expected,” he 
said. “Even the students who are nonverbal 
were able to use pointing [so you could] 
follow their thought process.”  
(Source: FIRST Inspires – May, 2018)  
 
Inspiring all students through the 
high-paced sport of robotics. 
Special Olympics Unified Robotics is the 
first-of-its-kind to inspire students with 
and without intellectual disabilities to 
consider STEM careers, as well as unite 
students of diverse abilities as teammates 
and competitors on this field of play. 
(Source: Special Olympics Unified Robotics. – 2018)  

ne of the areas in which teachers 
report particularly deep 
connections between students and 
learning activities centered on 

robotics is instruction for Special Needs 
students. The possible applications are as 
varied as student challenges. Here’s a 
sampling of programs worth noting:  

Robotics having 'astounding impact' 
on special-needs students 
“Hands down, the use of NAO Robots in 
our special-needs classrooms is engaging 
students in a way that we have never seen 
before,.. As a result, students are learning 
valuable computer coding skills, an in-
demand workplace competency. Additional 
benefits include improved behavior and an 
appreciation of how collaboration with 
peers can be helpful in problem solving. 
(Source: my central jersey – October, 2017)  

Reaching Students with Special 
Needs Using Kinesthetic STEM 
Programs  
“Dozens of teams from all over New York 
City who exhibited at the expo hosted by 
New York City Department of Education 
District 75, which provides city-wide 
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ABOVE, RIGHT:  
Robots can have an 
‘astounding impact’ on 
special-needs 
classrooms in ways that 
haven’t previously been 
witnessed, according to 
some reports.
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Robotics for 
School-to-Career
Direct experience—with traditional 
approaches—is effective preparation.

K-12 Educators. “Luke Laurie is a science 
teacher at El Camino Junior High School in 
Santa Maria, California. He teaches eighth 
grade robotics-basics science classes…”  

Interestingly, decades back, at the start of 
school adoption, robotics was taught in a 
world in which robots existed, but very 
largely as Science Fiction & Fantasy (e.g., 
the humorous animated TV show, The 
Jetsons’ robot maid, Rosie). This has 
changed drastically and today’s students live 
in a world in which many varieties of robots 
are already in regular implementation, 
varieties like: household robots, like the 
RUMBA vacuum; medical robots, police 
robots, industrial robots, business robots, 
and many others serving a variety of ways 
that impact our day-to-day lives.  

The upshot of this is that, as robots become 
more affordable and user friendly, they will 
steadily become more ubiquitous, creating 
a need for ‘robot-savvy’ workers and 
professionals. This likely won’t exclusively 
be the province of robotics specialists, but 
simply employees who can, among their 
many other work tasks, handle their 
company’s robots.  

Thus, robotics is becoming an area of 
knowledge that schools really must look at 
as an important area of instruction. A 
couple items that illustrate: 

obotics is a perfect approach to 
teaching STEM/STEAM  
understandings and skills. This is 
particularly true for Engineering, 

which many educators feel is best 
accomplished when hands-on, experimental, 
trial and error, direct experience 
accompanies more traditional approaches.   

By extension, effective learning of STEM 
skills and bodies of knowledge is effective 
preparation for higher education and the 
world of work, beyond graduation. This is 
especially so in the sense that students who 
have graduated after completing traditional 
programs still have to learn to apply their 
learning to real world situations. Robotics in 
many senses is already composed of real 
world applications, thus giving these 
students a leg up.  

Robotics is rich in learning opportunities 
in Science, Math, (and obviously) 
Technology (a perfect context in which to 
learn programming/coding). One 
overarching advantage is that unlike the 
way that typical school organization 
structures the learning of these (as 
isolated, discreet subjects), Robotics has 
them inter-related, and inter-dependent, 
as they are in the real world in which these 
disciplines are often actually applied. One 
good example is the work of Luke Laurie 
described in the (ISTE) book, Getting 
Started with LEGO Robotics – A Guide for 
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ABOVE, RIGHT: 
Getting help from a 
skilled adult in a 
specialized field is as 
ancient a form of 
teaching as ever 
existed. 
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Aligned Learning.  
Students participating in 

robotics competitions, by 
tinkering in robotics, are 

immersing themselves in a 
number of hands-on, practical 

applications of subjects that 
they may find purposeful in 

their post-school careers.   

3 reasons to introduce kindergarteners 
to robots 
‘The children we teach were born with 
technology as a part of their lives. They 
don’t know a world without touchscreen 
phones and computers in every room. In 
today’s world, saying that subjects like 
coding and robotics “are for ‘big kids’” is 
like saying “reading is for ‘big kids.’” 
Children need to actually touch, 
manipulate, and experiment with objects in 
order to fully understand them. Robots 
bring this physical interaction to the 
potentially intimidating process of 
understanding engineering and 
programming. If we add in the social 
interaction of working with friends, we can 
deepen the understanding through 
conversation and the sharing of ideas…”  
(Source: eSchool News – 2017)   

Taking the Future of Manufacturing Into 
High Schools 
“ANNA, Ohio — In early May, in a 
classroom at Anna High School, five 
seniors focused on controlling a canary 
yellow robotic arm. They took turns 
tapping code into a pendant connected to 
the arm. Their assignment was to make the 
arm grab and move a bunch of AA 
batteries, one by one, from one box to 
another. Along the way, the arm was 
supposed to circle each battery inside an 
empty Folgers coffee canister, then return 
it to its original position without knocking 
any over. Something in their code was off, 
though, and a few of the batteries wobbled 
and fell. The students, who were learning 
about industrial robots and other 
technologies used in advanced 
manufacturing, took the hiccup in stride, 
examining lines of code for errors and 
cracking jokes. Their teacher, K. C. 
Needles, offered encouragement, but didn’t 
tell them how to fix their mistake…”  
(Source: New York Times - June 7, 2019) 

HIGH-VALUE 
SKILLS 
  
 “When we provide 
children with tools 
and programs 
through which they 
have free-form 
ability to create or 
resolve problems, 
without the 
restriction of having 
a ‘right answer,’ we 
eliminate inhibitions 
and promote 
creativity – helping 
them develop the 
tenacity and ability 
to adapt to change 
that is so highly 
valued by business 
of today and 
tomorrow.”  
—Stephan Turnipseed, 
executive vice president 
and chief strategy officer, 
Pitsco Education 


  

‘New Collar’ Workers. Armed with data from 200 employers, author Sarah Boisvert gets 
to the heart of the skills gap in a highly readable book laying out what’s needed to work with 
new technologies like 3D Printing, robotics, drones, AR and VR, and predictive analytics. A 
great read for parents, high school students, and educators for a look at what’s just ahead.    

For more great reads, see page 61 of this report.

C
RE

D
IT

:  
PH

O
TO

N
IC

S 
M

ED
IA

 P
RE

SS
 



 EDTECH DIGEST THE STATE OF STUDENT ROBOTICS 2019: AN EDUCATOR’S GUIDE  45

HUMANS: INTERVIEWS & PROFILES
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THE FIRST TWO INTERVIEWS you’ll see here—one with 
Dean Kamen, the founder of FIRST and another with Don 
Bossi, its president—resulted from a broader effort to survey 
and capture the current state of Student Robotics (a STEAM 
learning approach driven by robotics-focused activities) as 
well as some of its current most effective, visionary, and 
relevant practices and resources. These items are presented 
here as excerpts from the rather lengthy and detailed full 
interviews originally published in EdTech Digest 
accompanied by links to those full interviews. 


Others included in the this portion of our publication are 
Dori Roberts, a former teacher and the founder of 
Engineering for Kids, an expanding afterschool program 
incorporating robotics and STEM. Also meet Gary Israel, 

guiding force behind 2Train Robotics, the robotics team 
of Morris High School (Bronx, NY), one of the most 
successful and well-known high school robotics teams, 
ever. We also present a brief description of the work of 
Ian Chow Miller, a very accomplished middle school 
robotics teacher and curriculum developer, and a LEGO 
Master Educator. Sharmi Albrechtsen is an innovative 
robotics aficionado and company founder; Marina 
Umaschi Bers is an accomplished researcher who 
transformed theory into reality to help children learn.     


There are many individuals deeply involved in Student 
Robotics, however, those selected here represent an 
important and instructive slice of outstanding commitment 
and achievement in this area of Education. Enjoy!  ▶︎ ▶︎ ▶︎
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FIRST Things first: 
What was  
Dean Kamen 
thinking?

pursue education and career opportunities 
in science, technology, engineering, and 
math, while building self-confidence, 
knowledge, and life skills.  

In this interview with Dean Kamen, the 
visionary founder of the programs 
reveals the remarkable story of how 
FIRST was conceived and created, a 
ground breaking, game-changing shift in 
approach to STEM education. One that 
already has had tremendous impact, but 
which at the same time is truly just 
beginning now, with more than 30 years 
behind it, to realize its full potential. 

Dean Kamen: [over the phone] This is 
Dean. How are you? 

Mark Gura: Well, Dean, what a great 
pleasure it is to get some of your time. 
We appreciate it very much—it’s about 
30 years since FIRST began, right? 

Dean: One thing I can tell you is, in over 
30 years I have never, ever, ever 
changed my message one bit. I said 
when I started FIRST, “Look everybody, 
we all seem to know—government 
leaders, parents, teachers, corporate—
enough kids aren’t learning math and 

he prolific inventor, 
entrepreneur, and tireless STEM 
advocate shares the origins of 
his determination to help the 

next generation discover what truly 
engaged learning is all about.


Three decades have come and gone, 
but one thing never changes: the 
persistent spirit of Dean Kamen. He is a 
prolific inventor, entrepreneur, and 
tireless advocate for science and 
technology. And his passion and 
determination to help young people 
discover the excitement and rewards of 
science and technology are the 
cornerstones of FIRST. For over 30 
years, Kamen has resolutely led the 
growth of FIRST to where it is now 
universally recognized as the leading, 
not-for-profit STEM engagement 
program for kids worldwide.  

FIRST (For Inspiration and Recognition 
of Science and Technology) was founded 
in 1989 to inspire young people’s 
interest and participation in science and 
technology. Based in Manchester, NH, 
the 501(c)(3) not-for-profit public 
charity designs accessible, innovative 
programs that motivate young people to 

T

Mark Gura is Editor-at-
Large for EdTech Digest and 
the author of LEGO 
Robotics. He is the former 
Director of Instructional 
Technology for New York 
City Schools.  
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The following is an 
excerpted segment 
taken from the EdTech 
Digest article FIRST 
Things First: What Was 
Dean Kamen Thinking? 
Follow this link for the 
full, detail-rich article:  

https://edtechdigest.com/
2019/06/20/first-things-first-what-
was-dean-kamen-thinking/  
FIRST Things First: What Was Dean 
Kamen Thinking?

https://edtechdigest.com/2019/06/20/first-things-first-what-was-dean-kamen-thinking/
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“Here’s our 
problem. In a 
free culture, you 
get what you 
celebrate. We 
no longer 
celebrate 
science, 
technology, 
engineering, 
math, or 
inventing.”

DEAN 
KAMEN
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Dean: If we don’t present engineering 
and technology to kids in as intensely 
exciting a way as we do football and 
basketball, don’t blame the teachers for 
what you get or, more importantly, don’t 
get.  

If we don’t present engineering and 
technology to kids in as intensely 
exciting a way as we do football and 
basketball, don’t blame the teachers for 
what you get or, more importantly, 
don’t get. 

And how do we get them to be good at 
sports? There are no quizzes, there are no 
tests. There are tournaments and there 
are trophies and there are mascots and 
there are school bands.  

What kids wouldn’t like that, compared 
to what they do in class? 

Why is it when they do teamwork in the 
classroom it’s called cheating? 
Everything you’ve done in school has 
made the school experience—except for a 
few kids that embrace it—difficult, 
frustrating and, at the very least, boring 
experience. And kids in the modern 
world have loads and loads of exciting 
alternatives competing for their 
attention. 

Mark: I want to say that as the holder 
of numerous certificates that have 
qualified me to be a teacher, principal, 
and a superintendent, I agree with the 
assessment of the situation that you’ve 
shared—as well as your thoughts 
about how, culturally, our society could 
turn the situation around. But you’ve 
done more than think this through; 
you’re a man of action, you’ve actually 
produced results—  

Dean: We put these kids in a sport, and 
at the end of one season, yeah, they’re 
not gonna be roboticists, but at the end 
of the season, these kids are going to 
come away saying, “I can do that. It’s 
fun. It’s cool.”  They will walk away with 
self-respect. They’ll walk away with a 

science to sustain our industry, to keep 
our competitiveness.” And they all used 
words like ‘education crisis’. 
But I think they’ve completely 
misdiagnosed the problem. America does 
not have an education crisis. We have 
great schools, we have great teachers, and 
we spend more on education than most of 
the rest of the world combined. It’s not an 
education crisis. It’s a culture crisis.  
 
Everybody is fighting for the time and 
attention of kids. Every kid I know, by the 
time they’re five years old in this country 
—all know famous football players, 
baseball players.  

But if you ask a kid, no matter what their 
background “Tell me the name of a famous 
living scientist or engineer, or teacher for 
that matter.” They couldn’t possibly do it. 
Here’s our problem. In a free culture you 
get what you celebrate.” We no longer, 
celebrate science, technology, engineering, 
math, or inventing.  

And they’ll all spend hours a day 
bouncing a ball or kicking a ball because 
they got the cultural message about what 
to celebrate. They all want to be great at 
that stuff. They’re willing to do it after 
school, hour after hour, practicing. But in 
school they get Science for 45 minutes 
between other subjects. 

Mark: For someone who’s approached 
Education from the outside of schools, I 
think you’ve made some very astute 
observations that importantly account 
for something that has eluded most 
professional educators – by that I mean, 
how what goes on in school fits within 
the broader context of our society’s full 
culture and how inconsistencies 
between the two account for some of 
School’s failures to carry out its core 
mission: engaging students and 
fostering their learning; important 
learning. So, what shift in approach to 
get the two areas more in sync have you 
conceived and pushed for?  

MORE WITH  
DEAN KAMEN 

For more with 
Dean Kamen,  
visit us online: 

edtechdigest.com 

http://edtechdigest.com
http://edtechdigest.com


“It’s not 
about the 
robots. It’s 
never been 
about the 
robots. It’ll 
never be 
about the 
robots.”
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new awareness of what’s possible. They’ll 
appreciate the power of engineering, of 
mathematics, of analytic thinking.  

And instead of building a little robot, 
what if you could build a device like the 
Moon Rover?  

What if you could build a machine that 
could help diagnose or cure cancer? 

 What if you could build a device and you
—just make a list?! What do you dream 
about?” 

Kids can see when people love what they 
do. They see Shaquille O’Neal and all these 
athletes happily doing what they’re doing.  

Mark: People see FIRST as highly 
associated with Student Robotics. 
How did you choose that end of 
STEM? How did that particular piece 
of it fall into place? 

Dean: If you were to look at my 1989 and 
1990 invitations to people, it typically 
started with, “It’s not about the robots.” 
It’s never been about the robots. It’ll 
never be about the robots. A robot is just 
a vehicle to engage kids—it’s just a tool to 
get the point across.   

Our program gets them to understand 
and think, “Oh, because I want to get that 
motor to go as far as it can, as fast as it 
can, with as much power; power is volts 
times amps. Well, I’ve got a 12-volt 
battery. How do I get a lot of amps? I’ve 
got resistance.  

Well, if the resistance goes down, the 
current goes up… Suddenly, Algebra is 
pretty cool! 

The point was that the program used 
robots because,  

(a), it could be a basis of kids seeing the 
power of mathematics and analysis and 
analytics and  

DEAN 
KAMEN

(b), because of the robots, some of them 
will do the mechanical stuff and 
soldering and welding and screws and 
nuts and bolts.  

And they can use a saw and a lathe and a 
mill. Others will do electronics and they’ll 
do code. The kids had to build a robot 
that has to move and run and crash into 
other robots.  

It just seemed to me that robots would be 
such an open-ended platform for creating 
different ways to make something that’s 
visually exciting to a sports fan and 
audience, and also be open-ended so that 
kids—at almost any level—could do it.  
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The following is a 
small excerpt from the 
interview with (retiring) 
President of FIRST, 
Don Bossi. For the full 
detail-rich piece go to:  
https://edtechdigest.com/2019/05/06/a-
world-built-better-together/  
A World Built Better Together | EdTech Digest 

by MARK GURA

Don Bossi:
A world built better together.

students, although apparently 
participation is already growing sharply 
every year. Let’s begin by talking about the 
impact that FIRST’s made so far. 

Don: We’re now starting our seventh year of 
a longitudinal study about the impact of 
FIRST programs. Seven years ago, we 
recruited a cohort of about 1,000 students in 
schools in 10 different states throughout the 
United States, and from the very same 
schools, and in the very same math and 
science classes, we also recruited a cohort of 
450, what we call control group kids. 

For every year, those 1,000 were kids were 
brand new to FIRST, so they had just 
joined a team, and the 450 control group 
kids were in the same math and science 
classes, but not on a FIRST team. We’ve 
now studied those kids for going on seven 
years, and we’re just about ready to release 
the final fifth year report. In every year of 
the study, what’s been remarkable—and 
what the statisticians say is really rare—is 
that there’s this very significant statistical 
difference between the two populations.  

The kids who are participating in FIRST, if 
even for a year, show much higher interest in 
STEM careers, STEM knowledge, and STEM 

or Inspiration and Recognition of 
Science & Technology”—or simply, 
FIRST, is the world’s leading youth-
serving nonprofit advancing science, 

technology, engineering, and math (STEM). 
Founded by inventor Dean Kamen in 1989, 
FIRST has evolved into a global movement by 
engaging millions of people with a proven 
game-changer for preparing kids to solve the 
world’s greatest problems. Their programs 
inspire innovation and leadership through 
engaging, hands-on robotics challenges 
developed to ignite curiosity and passion in 
students in grades K-12.  

Don Bossi (pictured) serves as President of 
the organization; with a Ph.D. in Electrical 
Engineering from MIT, he has both the 
technical background and leadership skills 
that have helped bring the program forward 
over the past many years, and here he 
discusses with EdTech Digest Editor-at-Large 
Mark Gura the value of the incredible and 
lasting student experiences that constitute a 
program like no other. 

Spreading FIRST’s Impact:  
More! Further! For All Kids!  

Mark: Clearly there’s an effort to do new 
things that will bring FIRST to many more 

F
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“It’s really 
game-
changing 
and eye-
opening 
when they 
find out, 
‘Hey, this 
could be fun, 
I may get 
good skills 
here.’”
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Last season we were in about 12% of all 
schools K-12 in the United States, and they 
serve about 17% to 18% of the students. We 
also have community-based teams through 
Girl Scouts, Boys and Girls Clubs, and 
community centers.  

Recently, we introduced another program 
called FIRST Tech Challenge at the middle to 
high school level. We’re trying to get teachers 
to see that, “Look, you don’t have to be an 

activities. The part that’s really heartwarming 
about it is the kids who are less likely to 
naturally be encouraged to go into STEM, 
whether they’re young woman, people of color, 
people from low-income, show even greater 
gains. It’s really game-changing and eye-
opening when they find out, “Hey, this could 
be fun, I may get good skills here.”  

And those skills can lead to internships, 
scholarships, jobs, and career opportunities.  
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“We’re trying to 
get teachers to 
see that, ‘Look, 
you don’t need 
to be an 
engineer to do 
this.’ … You 
don’t have to 
know how to 
build a robot in 
order to coach 
a FIRST team; 
you just have to 
know how to 
guide kids’ 
experience.”

DON BOSSI
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kids within each of these involved. Say you 
have a school that has a team, great, but 
how do you get more of the other kids in 
the school involved? 
To your question, gee, if you have a team at a 
school that’s only 10 kids, what about the 
other 400 kids in the school? 

Yeah. Exactly! 
We’ve started thinking about how do we 
develop versions of the program that are 
easier to pull into the classroom, and to 
engage a much broader, a larger number… 
About two years ago we started piloting and 
launching a version that’s actually available 
for teachers to bring into the classroom, they 
can do it with smaller teams of three, four, five 
kids, and actually run their own sort of mini 
competitions within the school. It’s kind of 
like if you think of our after-school programs 
as the interscholastic version, we’re kind of 
creating both the intramural…  

It’s easy to see that FIRST is all about some 
unique applications for classic STEM 
curriculum. But also, FIRST strongly teaches 
what some would call soft curriculum, really 
important life and career lessons. 
Yeah. When people say, “We’re a robotics 
program,” I like to point out that, “well, we use 
robotics as a way to engage the kids. But our 
programs are much more holistic,” I always 
tell people, if you’re looking for just a robotics 
program, there’s other offerings out there. 
What we’re really about is holistic child 
development, and creating leaders and great 
people, and so to us, while hard skills are 
important, the engineering, the math, the 
science, the mechanical building, the software 
they learn; it’s importantly also about the soft 
skills, the 21st century skills: teamwork, 
communication, collaboration, time 
management, project management—those are 
equally important, maybe more so.   

engineer to do this.” In a world where kids 
have access with the internet to almost any 
piece of information they need, they can learn 
from the best through videos online. You don’t 
have to know how to build a robot in order to 
coach a FIRST team; you just have to know 
how to guide kids’ experience. 

What’s this FIRST Tech Challenge?  
FIRST Tech Challenge uses Android 
smartphones and tablets as the controlling 
communication system between the driver 
station and the robot, and to control all the 
motors, and manipulators, and sensors of 
the robot. So we’re trying to show kids, 
“Hey, this cool technology that you all have 
in your pocket can do more than text, it can 
actually run a machine,” and that’s 
designed to be a very cost effective, very 
affordable, very accessible in schools that 
may not have access to even the modest 
funding required for our previous programs. 

I think your point about where mentors can 
come from is terrific. You might live in 
Salina, Kansas, for instance, which may 
not have a Boeing, or another big firm 
there, but yeah, there’s a car dealership, 
and automobiles these days are highly 
sophisticated. A mechanic there could do 
a great deal in mentoring kids. 
Another thing we are looking at is, how can we 
use technology to increase access to mentors—I’d 
love to see an Uber-like app for mentors. Think 
of it as something students could use to 
FaceTime from their phone. If a person’s 
coaching a team, they might be in Nairobi, they 
go onto an app and say, “I need mechanical help 
with our drivetrain,” and it sends out a beacon to 
anybody in the world in the FIRST community 
who has their app turned on. 

Of course. 
We really feel that with what we’re doing 
programmatically—we’ll really see a much 
steeper growth here going forward. We’re 
excited about it. 

Clearly you’re ramping up in numbers of 
teams, schools involved, kinds of school 
populations: more girls, more low-income 
neighborhoods, etc.  One of the things I’ve 
always wondered about is getting more 

EDITOR’S NOTE:  

Recently, Don Bossi 
announced his retirement 
from FIRST— a very big… 
Congratulations on 
a job well done, 
Don!  

Read the message at:  
https://www.firstinspires.org/
community/inspire/message-
first-president
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by VICTOR RIVERO

Dori 
Roberts

After School Robotics: 

programs to a local elementary school, 
where they were a hit. She received such 
a positive response that she decided to 
leave teaching to devote all of her time 
developing Engineering For Kids. 

The Program’s Success Today 
Since its inception, this program has 
changed the lives of more than 350,000 
students. Our franchisees share Roberts’ 
passion for Engineering For Kids and we 
all understand the need for science, 
technology, engineering, and math 
enrichment that’s engaging and fun. At 
Engineering For Kids, the ultimate goal 
has always been to help kids have fun in 
an educational way. By customizing 
activities that tack onto what they’re 
already learning in their school 
curriculum, their knowledge of the 
subject matter solidifies, all while they 
build a variety of important social skills. 
   “By providing young minds the 
opportunity to develop skills that will 
follow them through adulthood,” says 
Dori, “we hope to take part in the success 
of the new generation as well as the 
future of our economy.” To learn more, 
visit: engineeringforkids.com    

ngineering for Kids. What’s the 
story? Is that even possible?  
When looking to register her six 
and eight-year-old children for 

engineering programs, Dori Roberts 
noticed that there were very few options 
available. Soon, Engineering For Kids 
was born. Roberts opened her first 
location in 2009 and, in 2011, she 
started franchising her company. Over 
this short time, Engineering For Kids 
has opened more than 150 locations in 
over 35 different countries. 

Before It All Began  
With 11 years of experience teaching 
engineering at a high school level, Dori 
Roberts has an extensive background in 
technology and math education. As a 
teacher and a mother, she was able to 
recognize how much engineering, 
science, and math programs were 
needed. During this time, she began an 
after-school club that took part in 
multiple science-based and engineering-
based competitions. The program 
attained 180 students and won numerous 
state championships, giving Roberts the 
idea to create similar programs adapted 
for a broader age demographic. She 
brought the first Engineering For Kids 
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ABOVE: Founder of 
Engineering for Kids 
Dori Roberts. TOP: 
Hands-on, discipline 
specific engineering 
activities for students 
ages 4-14 in the form of 
after school programs, 
in-school field trips, 
camps, clubs, and 
workshops where 
children explore 
concepts and develop 
designs based in the 
fields of: aerospace, 
mechanical, chemical, 
industrial, electrical, and 
robotic engineering.  
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by MARK GURA

Gary Israel
School Robotics Programs  
& School Culture:  
 

students have impressed students in local 
middle schools who’ve decided to attend 
Morris because they know about the robotics 
program. In my mind, there’s no question 
that some have come to our school with this 
at the forefront of their interests! 

Your robotics team has gotten 
sponsorship from the NY Yankees and Lt. 
Colin Powell visited the school on behalf of 
the robotics team, which was also hosted 
at the Hayden Planetarium in Manhattan 
by Neil deGrasse Tyson. The robotics 
program has created many wonderful 
opportunities for your students. 
 
I had lunch the other day with a former 
student who was part of the robotics program 
and, even after quite a few years, he 
continues to be very appreciative of the wide 
variety of skills he acquired through being 
part of the program. 

Our team travels, which is a very important 
part of what we offer the kids.  Soon we’ll be 
going by bus to participate in a robotics 
competition, typical of our activities, and one 
that will get our kids out of the Bronx and into 
the wider world, meeting a diverse group of 
peers and their mentors, from many areas. 
For our kids, this is a very rich sort of 

e’s been the guiding  spirit (coach, 
advocate, director, and more)  of 2 
Train Robotics, the student robotics 
team of Morris High School (Bronx, 

New York City) for more than 20 years. 
Thanks to Gary Israel, the school’s robotics 
program is multi-dimensional, producing a 
variety of influences on the school. When 
asked about the program’s impact on school 
culture, Gary offered the following: 

When a schools sees itself as having a 
vital and effective robotics program  does 
that impact the school? The way it sees 
itself ? The kind of things it gravitates 
toward, the kids who show up there? 
Absolutely. And I think it affects  schools like 
Morris, our school, an inner city school, 
especially impactfully—especially in the area 
of school culture! 

Have you gotten Any feedback from 
teachers who aren’t directly involved with 
the robotics program? Who many not even 
be STEM teachers? 
Of course, I would hear things in the 
teachers’ cafeteria to that effect. The fact that 
we’ve gotten public attention to the program 
has impressed these people strongly. It’s also 
been a very good way to recruit new students. 
We’re a high school and our robotics 
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ABOVE, RIGHT: 
Coach, advocate, 
director, mentor, and 
more—Gary Israel (in 
the photo above, far 
left), has taken 
robotics well beyond 
the technical subject. 

“Our team 
travels, which is 
a very important 
part of what we 
offer the kids…
In addition to 
STEM learning, 
there is much in 
the way of social 
skills and social 
awareness that 
they learn.”
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“They wear their 
robotics team 
shirts with great 
pride. The 
robotics 
program draws 
outside—from 
beyond the 
school—adult 
mentors, and 
this, too, 
broadens and 
enriches the 
experience for 
our kids.”

in 2003 (and again this year on the team's 
20th anniversary), and of course the team 
being honored on the field at Yankee Stadium 
for 18 consecutive years,


But for me connecting with former 
students on the robotics team and 
listening to the impact the team had on 
their lives, now that is PRICELESS! 


…a good friend in Rockland County NY, told 
me he knew an extraordinary young man 
(Carlos Martinez) who not only attended 
Morris High School in the Bronx but was on 
the school's robotics team in 2002…I 
remember that was a pretty special year… I 
took the robotics team to Kennedy Space 
Center to compete in our first competition 
after 9/11 and returning to be honored on the 
field at Yankee Stadium.


So last week I went to see Carlos, who is the 
Executive Director of Rockland County's 
Independent Living Center’s BRIDGES, a 
non-profit agency. 


The following day I received an email from the 
Deputy Executive Director who said "It was 
nice meeting you too! It was pretty special for 
Carlos to reconnect with you. As a teacher, It 
must be so gratifying to see a student develop 
into such an accomplished adult." 


MORE on Gary and 2 Train Robotics: 
The Powerful Impact of a Robotics Team on A 
School's Student Body  
Wednesday, December 12, 2018 
https://classroomrobotics.blogspot.com/2018/12/the-
powerful-impact-of-robotics-team-on.html   
  

experience, whatever the outcome of the 
event! In fact, students who aren’t directly 
involved will be joining us, so the extended 
school benefits, too. In addition to STEM 
learning, there is much in the way of social 
skills and social awareness that they learn. 

And there’s kind of a service learning facet 
to the program, too, right?” 

The robotics team goes into local hospitals 
to do robot demonstrations, the team has 
appeared in local community parades, it 
tutors kids in surrounding middle schools. 
Every first Saturday in October, we 
showcase the robot and talk to students 
about robotics at the area’s college fair! 
One of the things our kids need to learn 
badly is to be able to get out of their local 
comfort zone, we’re in the South Bronx, 
and interact with others types of people 
from different sorts of places who have 
different understandings. A couple of 
weeks back our students were invited up to 
Columbia University to participate in a 
robotics camp in which they interacted 
with kids from all over, in fact, mentored 
some of them. 
 
I would imagine that the students who 
participate in the school’s robotics team 
and the robotics club get a degree of 
status and appreciation from their fellow 
students; is that true? 

Absolutely. They wear their robotics team 
shirts with great pride. The robotics program 
draws outside—from beyond the school—
adult mentors, and this, too, broadens and 
enriches the experience for our kids. 

* * *  

Connecting with a Former Morris H.S 
Student on 2Train Robotics (17 years later)  
The following is excerpted from: 
https://classroomrobotics.blogspot.com/2019/08/the-
impact-of-student-robotics-on-lives.html  
 
“There have been many highlights for 2Train 
(and for me personally) over the past 20 
years, such as being honored on the Floor of 
the United States House of Representatives 

GARY 
ISRAEL

http://r20.rs6.net/tn.jsp?f=001W6xNwPT1MV6wyLu-hZZ7zzIc1oYZZhCXVpYRn6AMJJtyhqxERiqbiSxfy4AaJKVFIh8yatUlu_uWjXfNL2f0O9fYBV8-j0ApbmvwOCblc7CsW4OyMIQVsmUWmU2MZXx-mrRfBORWSSG6dSC1ciX-BYYGvdMb4b5oeLhcXnxgju3pCwNTuRkka7XO-LhxV2eZ&c=vnhq6fMFQuR4MZYQAkPMiKYpHPe6VcpY7mbgcuFrnO95v6WSOoZRUA==&ch=gfG5zTcq5uZU8XVqTNav2l0P8elPx2e-4rxD0Agger1RiGYMAsRqsw==%22%20%5Ct%20%22_blank
http://r20.rs6.net/tn.jsp?f=001W6xNwPT1MV6wyLu-hZZ7zzIc1oYZZhCXVpYRn6AMJJtyhqxERiqbiSxfy4AaJKVFAC-98aSF8S4fzZalzEVp6N874ohPzbtBgb22ZmEVDlzOU11JZknD2ttI49Su-i5_4_tPPjKVtz1_62scxOGAClRwJUKNmSjuXamPqGBoi1Mqg5W2ZIKEviT03H4cw3dJpix_-X4ggAzN-kFdf4zvKfPRBIrQzB0U5NjrHbExE32_PDgSpGt2VqlHUDJOu0rv3NyjD2VnY2L_yDPvkFwnFxqgtGLzt5lVf7wSSpmxJNqNigg8w47ZC-RUMwVMaBlearcs7cNLWVdYvcBCnxFmENdSJdHv3TcjJ9vCwrm4ChgOZfSRkASQpstmQluZPUD4-HuWV2OZwDgfE_ShLOZHazN-2JxkW9TwQnpMfvKtJBzNZjeuOrip3CO6ZQ2Juhy4vsiv8q1WogPEgArHpP2fXl95lWQ7gtWp6nOFdvZvQMs0ZtCri5VPsdT5XI6UjX4c&c=vnhq6fMFQuR4MZYQAkPMiKYpHPe6VcpY7mbgcuFrnO95v6WSOoZRUA==&ch=gfG5zTcq5uZU8XVqTNav2l0P8elPx2e-4rxD0Agger1RiGYMAsRqsw==%22%20%5Ct%20%22_blank
http://r20.rs6.net/tn.jsp?f=001W6xNwPT1MV6wyLu-hZZ7zzIc1oYZZhCXVpYRn6AMJJtyhqxERiqbiSxfy4AaJKVFAC-98aSF8S4fzZalzEVp6N874ohPzbtBgb22ZmEVDlzOU11JZknD2ttI49Su-i5_4_tPPjKVtz1_62scxOGAClRwJUKNmSjuXamPqGBoi1Mqg5W2ZIKEviT03H4cw3dJpix_-X4ggAzN-kFdf4zvKfPRBIrQzB0U5NjrHbExE32_PDgSpGt2VqlHUDJOu0rv3NyjD2VnY2L_yDPvkFwnFxqgtGLzt5lVf7wSSpmxJNqNigg8w47ZC-RUMwVMaBlearcs7cNLWVdYvcBCnxFmENdSJdHv3TcjJ9vCwrm4ChgOZfSRkASQpstmQluZPUD4-HuWV2OZwDgfE_ShLOZHazN-2JxkW9TwQnpMfvKtJBzNZjeuOrip3CO6ZQ2Juhy4vsiv8q1WogPEgArHpP2fXl95lWQ7gtWp6nOFdvZvQMs0ZtCri5VPsdT5XI6UjX4c&c=vnhq6fMFQuR4MZYQAkPMiKYpHPe6VcpY7mbgcuFrnO95v6WSOoZRUA==&ch=gfG5zTcq5uZU8XVqTNav2l0P8elPx2e-4rxD0Agger1RiGYMAsRqsw==%22%20%5Ct%20%22_blank
http://r20.rs6.net/tn.jsp?f=001W6xNwPT1MV6wyLu-hZZ7zzIc1oYZZhCXVpYRn6AMJJtyhqxERiqbiSxfy4AaJKVF2L2kSyeY1-FCwAYmFY7Ml4VLadFTywC_93CrnmC_g0_NdgfjxoZ1pjFqBiQtK9ikqt3nnx3DkvsgFvhFnxThWA==&c=vnhq6fMFQuR4MZYQAkPMiKYpHPe6VcpY7mbgcuFrnO95v6WSOoZRUA==&ch=gfG5zTcq5uZU8XVqTNav2l0P8elPx2e-4rxD0Agger1RiGYMAsRqsw==%22%20%5Ct%20%22_blank
https://classroomrobotics.blogspot.com/2018/12/the-powerful-impact-of-robotics-team-on.html
https://classroomrobotics.blogspot.com/2018/12/the-powerful-impact-of-robotics-team-on.html
http://r20.rs6.net/tn.jsp?f=001W6xNwPT1MV6wyLu-hZZ7zzIc1oYZZhCXVpYRn6AMJJtyhqxERiqbiXlrVoSLNWV5VV3k2Stk1vOz0z2YTeIgDqzN5mRw270nqLanviYtrCggIYRXyr2xXNqpB_NSY6vChwA89ezkeHviLxlyFszJ3w==&c=vnhq6fMFQuR4MZYQAkPMiKYpHPe6VcpY7mbgcuFrnO95v6WSOoZRUA==&ch=gfG5zTcq5uZU8XVqTNav2l0P8elPx2e-4rxD0Agger1RiGYMAsRqsw==%22%20%5Ct%20%22_blank
http://r20.rs6.net/tn.jsp?f=001W6xNwPT1MV6wyLu-hZZ7zzIc1oYZZhCXVpYRn6AMJJtyhqxERiqbiXlrVoSLNWV5VV3k2Stk1vOz0z2YTeIgDqzN5mRw270nqLanviYtrCggIYRXyr2xXNqpB_NSY6vChwA89ezkeHviLxlyFszJ3w==&c=vnhq6fMFQuR4MZYQAkPMiKYpHPe6VcpY7mbgcuFrnO95v6WSOoZRUA==&ch=gfG5zTcq5uZU8XVqTNav2l0P8elPx2e-4rxD0Agger1RiGYMAsRqsw==%22%20%5Ct%20%22_blank
http://r20.rs6.net/tn.jsp?f=001W6xNwPT1MV6wyLu-hZZ7zzIc1oYZZhCXVpYRn6AMJJtyhqxERiqbiSxfy4AaJKVFIh8yatUlu_uWjXfNL2f0O9fYBV8-j0ApbmvwOCblc7CsW4OyMIQVsmUWmU2MZXx-mrRfBORWSSG6dSC1ciX-BYYGvdMb4b5oeLhcXnxgju3pCwNTuRkka7XO-LhxV2eZ&c=vnhq6fMFQuR4MZYQAkPMiKYpHPe6VcpY7mbgcuFrnO95v6WSOoZRUA==&ch=gfG5zTcq5uZU8XVqTNav2l0P8elPx2e-4rxD0Agger1RiGYMAsRqsw==%22%20%5Ct%20%22_blank
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by MARK GURA

Ian Chow-Miller
If you thought woodshop was fun…

Find a teacher who is passionate and do it. 
Everything can be learned except the 
passion and excitement that a teacher can 
bring to the table. And let the students 
guide the learning; you'll get a lot more 
out of the program if you give them a 
choice in where things go. You will never 
be able to cover everything, every 
command, every concept, every building 
idea in a beginner's course, so I say go 
deep rather than wide. 

Are there areas of overlap with other 
subjects commonly taught? Does that 
help in justifying such a course? Or do 
such courses rest on their own worth 
without connection to other subjects?   
Lots of people default to STEM and the 
obvious crossovers with engineering and 
technology but I prefer to think of 
Robotics as a creative, problem-solving 
endeavor. There are an infinite number of 
building and programming solutions to 
most challenges, so teaching students how 
to weight different outcomes against each 
other and choose one is a valuable skill 
that will help them out in any situation. 

You taught before you had the 
experience of teaching Robotics, per 
se. How would you compare this as a 
teaching assignment? More difficult? 
More difficult in the beginning, leading 
to comfortable assignment once 
established? A pure joy?   

earing the text, “BACK TO SCHOOL 
IN THE NORTHWEST – FRONTIER 
MIDDLE SCHOOL, GRAHAM” —a 
KOMO4NewTVSpot video (aired 

Sept. 2018) featured teacher Ian Chow-
Miller and the robotics work he does with 
students in his classroom and beyond. 
Ian, the video points out, uses LEGO 
pieces to help kids learn about robotics. 
“If you can imagine it, you can use these 
pieces to build it!” states Ian in the video.  
   He’s a LEGO Education Master 
Educator, one of only approximately 100 
such experts in the country. “It is just 
middle school, but this is where [they] are 
developing to where they’re really opening 
to new things.”  
   What’s of particular interest is that Ian 
teaches Robotics as a subject at the 
school; a clear example of a trend toward 
this forward thinking fit for robotics in a 
school’s organization. His course strongly 
points out the perceived value of robotics 
in the overall educational experience a 
school offers its students.  
   When questioned for this report about 
the experience of teaching robotics and 
encouraged to offer advice for other 
educators interested in doing so, as well, 
he offered the following:   

What (simple) advice would you offer to 
teachers and schools considering 
teaching a robotics course?  
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ABOVE, RIGHT:  
For a teacher with 
initial uncertainty, Ian 
Chow-Miller has 
developed into an 
expert by a willingness 
to learn alongside his 
students. 

“And let the 
students guide 
the learning; 
you’ll get a lot 
more out of the 
program if you 
give them a 
choice in where 
things go.”

https://www.youtube.com/watch?v=cPKTlOVylOI%22%20%5Ct%20%22_blank
https://www.youtube.com/watch?v=cPKTlOVylOI%22%20%5Ct%20%22_blank
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“In the 
beginning, I was 
worried about 
knowing 
everything and 
teaching 
everything I 
knew. As I grew 
more 
comfortable 
with the 
materials, I 
grew more 
creative in my 
approach and 
gained a level of 
comfort in what 
I was doing. It’s 
important to be 
comfortable 
learning 
alongside your 
students and 
with not 
knowing 
everything.” 

In the beginning, I was worried about 
knowing everything and teaching 
everything I knew. As I grew more 
comfortable with the materials, I grew 
more creative in my approach and gained 
a level of comfort in what I was doing. It's 
important to be comfortable learning 
alongside your students and with not 
knowing everything.  

How did you develop or locate a 
curriculum to use? Or is it simply an 
ongoing exploration of possibilities?   
I started off by copying what I could locate 
online. Tuft's University had a great 
website with ideas. I also incorporated a 
lot of challenges that I was given when I 
was trained in Robotics. Eventually I 
stumbled upon Damien Kee's books and 
ideas and incorporated those. And finally 
I started to branch off and develop and 
write my own curriculum. 

How is your class viewed within the 
context of the school? Is it 
appreciated? Known? Other? How 
does it impact the overall school 
culture? etc.  
My class is part of CTE (Career and 
Technical Education) and is offered at all 

IAN  
CHOW 
MILLER

the middle schools in our district. It is 
definitely well known and I think it's 
effect on the school culture is positive. 
Students enjoy the class and look forward 
to coming to it so that seems to be a 
positive right there. 

Anything else you'd like to offer?  
A great deal of emphasis seems to be 
placed on 21st Century Skills in trainings 
and professional development teachers 
receive these days. But there is a counter 
emphasis placed on standardized test 
scores which have very little to do with 21st 
Century Skills. Robotics on the other hand 
is the very embodiment of skills like 
communication, collaboration, creativity 
and critical thinking. If you're looking for a 
place to incorporate these into your school, 
Robotics is just the place to do so.  
  

From Everyday STEM:  
‘How Robots Work’ by Ian Chow Miller  

Have you ever wanted to build and program 
a robot? An important first step is 

understanding how they work. This book 
explains what robots fundamentally are and 

what they can do. Learn about many 
different types of robots and how they are 

being implemented in everyday life, including 
industrial robots, surgical robots, educational 

robots, and more. Gain a holistic 
understanding of robots and their 

technological evolution spanning from 1921 
to present-day innovations.  

Available through Amazon: 
https://www.amazon.com/How-Robots-Work-Everyday-Stem/dp/1502637448
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by VICTOR RIVERO

Sharmi 
Albrechtsen
A mother’s frustration leads to a labor of love.

   Smart Buddies™ motto is: If you can see 
it, you can be it. 
   “With Smart Buddies, we are on a mission 
to help more children identify with STEM 
via Career Pathways—to be much more 
inspired to continue their coding and STEM 
education journey, and ultimately 
contribute to bringing much-needed 
diversity to the STEM workforce,’ says 
Sharmi. “Many kids don’t have STEM role 
models in their family/friend network, the 
aim of Smart Buddies is to fill that role.”    
   With Smart Buddies, Sharmi is working to 
change the traditionally portrayed aspects of 
what makes a scientist, programmer, or 
engineer – among other STEM fields – in 
order to allow more children relate to and 
visualize themselves in a STEM career. With 
a focus on challenging stereotypes, the 
illustrated e-books focus on diverse role 
models who have interests in science, 
engineering, and the arts.   
   Students are then exposed to the basics of 
block-based coding by controlling the 
movements of their characters on their 
‘Siggys’ (two-wheeled transport) in order to 
resolve a series of story-related challenges. 
Exercises include problem-solving 
techniques that cover fundamental coding 
concepts such as sequences, loops, events, 
conditionals, functions, and variables. 

mart Buddies™, like all successful 
inventions, was born of necessity, 
by a mother who became frustrated 
when trying to find educational but 

fun toys for her daughter, Nina. 
   Meet Sharmi: Nina’s mom, robotics 
aficionado, and founder of SmartGurlz Inc. 
She saw a gap in the market to create a 
robot for doll-loving girls, while at the same 
time inspiring their interest in STEM 
related subjects.        
   In creating the SmartGurlz company, 
Sharmi created the world’s first self- 
balancing coding robot for girls. What 
started as a labor of love for her daughter, 
has evolved into a company that empowers 
girls and under-represented minorities 
everywhere with skills and aspirations to 
become part of the future STEM workforce. 
   Her newest product line is Smart 
Buddies™ a range of friendly self-balancing 
robots and action figures that engages and 
encourages school children in computer 
science. Connected via smartphone or 
tablet, Smart Buddies™ allows kids from 2nd 
grade to 5th grade to immerse themselves in 
Science, Technology, Engineering and Math 
(STEM) careers via illustrated stories while 
gaining skills in coding. A school kit 
includes 4-pack of robots, buddies of choice, 
app and a 6-week curriculum. 
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TOP, RIGHT: 
Founder Sharmi 
Albrechtsen with her 
creation, an 
educational and fun 
self-balancing coding 
robot that connects to 
smartphone, tablet, or 
computer. Learn more: 
pitsco.com/SmartBuddies 

CREDIT: PITSCO
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by VICTOR RIVERO

Marina Umaschi Bers
Getting the idea out of your head 
and into the world.

“We want computer programming to reach 
everyone, starting with young kids,” says 
Marina. “We think of coding as literacy—to 
understand how the world works. Just like 
reading and writing. Reading and writing is 
not just so you can become a professional 
journalist or novelist. Some of us will, most 
of us will not. The same is true for coding. 
Some of us will become software engineers 
or programmers, but most of us will not. We 
want to learn how to code anyway so you 
can manipulate and understand what is 
going on around us so we can really think in 
abstract, problem-solving, creative ways.”  
   More of Marina's philosophy and 
theoretical approach as well as the 
curriculum and assessment methods can be 
found in her books, “Coding as Playground: 
Programming and Computational Thinking 
in the Early Childhood Classroom”  
(Routledge, 2018); “The Official ScratchJr 
Book” (2015; No Starch Press); “Designing 
Digital Experiences for Positive Youth 
Development: From Playpen to 
Playground” (2012, Oxford University 
Press); and “Blocks to Robots: Learning 
with Technology in the Early Childhood 
Classroom” (2008; Teacher’s College Press). 
Marina is from Argentina. In 1994, she 
came to the U.S. and received a Master’s 
degree in Educational Media from Boston 
University and a Master of Science and 
Ph.D. from the MIT Media Laboratory 
working with Seymour Papert. Learn more 
of Dr. Bers’ work at: http://www.tufts.edu/
~mbers01/ and kinderlabrobotics.com 

inderLab Robotics emerged from a 
need to make widely available 
Marina Umaschi Bers’ research on 
new technologies for young 

children at Tufts University.  
   Marina grew frustrated when presenting 
her work at conferences and always being 
asked: “How can I get a robotic kit?” and 
not having a good answer. 
   During a walk in Walden Pond, near 
Boston, her friend Mitch Rosenberg, 
veteran executive at several robotics start-
ups, decided to join forces to fulfill an old-
dream of his: improving STEM education. 
   Marina is a professor at the Eliot-Pearson 
Department of Child Study and Human 
Development and the Computer Science 
Department at Tufts University. She heads 
the interdisciplinary DevTech research 
group at Tufts. Her research involves the 
design and study of innovative learning 
technologies to promote positive youth 
development. She is also the co-founder and 
chief scientist at KinderLab Robotics, Inc.     
   Over the last two decades, Marina has 
conceived, designed and evaluated diverse 
educational technologies ranging from 
robotics to virtual worlds. One of the 
technologies she created is the screen-free 
KIBO STEAM robot, designed to help young 
learners get excited about learning STEAM. 
She has co-developed the ScratchJr 
programming language, a free app for 
children 5 to 7, to learn programming and 
has received several grants that allow her to 
develop and research new technologies.  
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PICTURED ABOVE: 
Marina Umaschi Bers 
with her co-founder, 
Mitch Rosenberg. Her 
research and his 
passion to improve 
STEM education led to 
development of a 
robotics kit for children. 

“We think of 
coding as 
literacy—to 
understand how 
the world 
works. Just like 
reading and 
writing…”

https://kinderlabrobotics.com/about/#marina-umaschi-bers
https://kinderlabrobotics.com/about/#mitch-rosenberg
http://www.tufts.edu/~mbers01
https://ase.tufts.edu/devtech
https://ase.tufts.edu/devtech
https://kinderlabrobotics.com/about/#marina-umaschi-bers
https://kinderlabrobotics.com/about/#mitch-rosenberg
http://www.tufts.edu/~mbers01
https://ase.tufts.edu/devtech
https://ase.tufts.edu/devtech
https://www.amazon.com/Coding-Playground-Programming-Computational-Childhood/dp/1138225622/ref=sr_1_1?ie=UTF8&qid=1511736164&sr=8-1&keywords=coding+as+a+playground
https://www.amazon.com/Coding-Playground-Programming-Computational-Childhood/dp/1138225622/ref=sr_1_1?ie=UTF8&qid=1511736164&sr=8-1&keywords=coding+as+a+playground
https://www.amazon.com/Coding-Playground-Programming-Computational-Childhood/dp/1138225622/ref=sr_1_1?ie=UTF8&qid=1511736164&sr=8-1&keywords=coding+as+a+playground
https://www.amazon.com/Official-ScratchJr-Book-Help-Learn/dp/1593276710/ref=sr_1_3?s=books&ie=UTF8&qid=1511736210&sr=1-3&keywords=marina+bers
https://www.amazon.com/Official-ScratchJr-Book-Help-Learn/dp/1593276710/ref=sr_1_3?s=books&ie=UTF8&qid=1511736210&sr=1-3&keywords=marina+bers
https://www.amazon.com/Designing-Digital-Experiences-Positive-Development/dp/019975702X/ref=sr_1_4?s=books&ie=UTF8&qid=1511736210&sr=1-4&keywords=marina+bers
https://www.amazon.com/Designing-Digital-Experiences-Positive-Development/dp/019975702X/ref=sr_1_4?s=books&ie=UTF8&qid=1511736210&sr=1-4&keywords=marina+bers
https://www.amazon.com/Designing-Digital-Experiences-Positive-Development/dp/019975702X/ref=sr_1_4?s=books&ie=UTF8&qid=1511736210&sr=1-4&keywords=marina+bers
https://www.amazon.com/Designing-Digital-Experiences-Positive-Development/dp/019975702X/ref=sr_1_4?s=books&ie=UTF8&qid=1511736210&sr=1-4&keywords=marina+bers
https://www.amazon.com/Designing-Digital-Experiences-Positive-Development/dp/019975702X/ref=sr_1_4?s=books&ie=UTF8&qid=1511736210&sr=1-4&keywords=marina+bers
https://www.amazon.com/Blocks-Robots-Technology-Childhood-Classroom/dp/0807748471/ref=sr_1_5?s=books&ie=UTF8&qid=1511736210&sr=1-5&keywords=marina+bers
https://www.amazon.com/Blocks-Robots-Technology-Childhood-Classroom/dp/0807748471/ref=sr_1_5?s=books&ie=UTF8&qid=1511736210&sr=1-5&keywords=marina+bers
https://www.amazon.com/Blocks-Robots-Technology-Childhood-Classroom/dp/0807748471/ref=sr_1_5?s=books&ie=UTF8&qid=1511736210&sr=1-5&keywords=marina+bers
https://www.amazon.com/Blocks-Robots-Technology-Childhood-Classroom/dp/0807748471/ref=sr_1_5?s=books&ie=UTF8&qid=1511736210&sr=1-5&keywords=marina+bers
http://www.tufts.edu/~mbers01/
http://www.tufts.edu/~mbers01/
http://kinderlabrobotics.com
https://www.amazon.com/Coding-Playground-Programming-Computational-Childhood/dp/1138225622/ref=sr_1_1?ie=UTF8&qid=1511736164&sr=8-1&keywords=coding+as+a+playground
https://www.amazon.com/Coding-Playground-Programming-Computational-Childhood/dp/1138225622/ref=sr_1_1?ie=UTF8&qid=1511736164&sr=8-1&keywords=coding+as+a+playground
https://www.amazon.com/Coding-Playground-Programming-Computational-Childhood/dp/1138225622/ref=sr_1_1?ie=UTF8&qid=1511736164&sr=8-1&keywords=coding+as+a+playground
https://www.amazon.com/Official-ScratchJr-Book-Help-Learn/dp/1593276710/ref=sr_1_3?s=books&ie=UTF8&qid=1511736210&sr=1-3&keywords=marina+bers
https://www.amazon.com/Official-ScratchJr-Book-Help-Learn/dp/1593276710/ref=sr_1_3?s=books&ie=UTF8&qid=1511736210&sr=1-3&keywords=marina+bers
https://www.amazon.com/Designing-Digital-Experiences-Positive-Development/dp/019975702X/ref=sr_1_4?s=books&ie=UTF8&qid=1511736210&sr=1-4&keywords=marina+bers
https://www.amazon.com/Designing-Digital-Experiences-Positive-Development/dp/019975702X/ref=sr_1_4?s=books&ie=UTF8&qid=1511736210&sr=1-4&keywords=marina+bers
https://www.amazon.com/Designing-Digital-Experiences-Positive-Development/dp/019975702X/ref=sr_1_4?s=books&ie=UTF8&qid=1511736210&sr=1-4&keywords=marina+bers
https://www.amazon.com/Designing-Digital-Experiences-Positive-Development/dp/019975702X/ref=sr_1_4?s=books&ie=UTF8&qid=1511736210&sr=1-4&keywords=marina+bers
https://www.amazon.com/Designing-Digital-Experiences-Positive-Development/dp/019975702X/ref=sr_1_4?s=books&ie=UTF8&qid=1511736210&sr=1-4&keywords=marina+bers
https://www.amazon.com/Blocks-Robots-Technology-Childhood-Classroom/dp/0807748471/ref=sr_1_5?s=books&ie=UTF8&qid=1511736210&sr=1-5&keywords=marina+bers
https://www.amazon.com/Blocks-Robots-Technology-Childhood-Classroom/dp/0807748471/ref=sr_1_5?s=books&ie=UTF8&qid=1511736210&sr=1-5&keywords=marina+bers
https://www.amazon.com/Blocks-Robots-Technology-Childhood-Classroom/dp/0807748471/ref=sr_1_5?s=books&ie=UTF8&qid=1511736210&sr=1-5&keywords=marina+bers
https://www.amazon.com/Blocks-Robots-Technology-Childhood-Classroom/dp/0807748471/ref=sr_1_5?s=books&ie=UTF8&qid=1511736210&sr=1-5&keywords=marina+bers
http://www.tufts.edu/~mbers01/
http://www.tufts.edu/~mbers01/
http://kinderlabrobotics.com
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allows them to create their own tech, not just 
consume ours,” explains Canon. 

 

2. It's low cost. “Our entry point robot costs 
as much as [another comparable bot] and 
can do much more than just drive around.

 

3. It's scalable. “Students can make drones, 
giant humanoid robots, catapults, simple 
bridges, or whatever they can imagine out of it. 
Our platform has a low barrier to entry and no 
ceiling, which allows us to work with students 
from the 4th grade to the 4th year of college.

 

“We launched a successful Kickstarter 
campaign in April 2019 and have since 
begun shipping out robots to over 20 
countries,” adds Canon. “We know that 
your students will love MOREbot because 
we were in their position just a few years 
ago.” Canon is looking for more educators 
to pilot with. Write to: canon@moretech.co  

“ROBOTICS CHANGED MY LIFE in high 
school,” says Canon Reeves (pictured). “I 
joined my school’s FRC team in my 
freshman year and, after our first 
competition—where I actually got to meet 
Dean Kamen—I was hooked. I never knew 
that engineering could be for me before 
that. I finally felt like I had found my thing.” 
Canon is currently a senior studying 
computer science at the University of 
Arkansas. About a year ago, he helped 
create MOREbot—a 3D printable robotics 
platform that “teaches kids to go beyond 
the assembly manual and create tech, not 
just consume it,” he says. Here's what 
makes it unique:


1. It's 3D printed. “We teach students how to 
design their own functional 3D printed parts 
that work with the ecosystem. This shows 
students that 3D printers are useful for more 
than printing cool stuff off Thingiverse and 

Canon Reeves is the 
Founder of MOREbot, a 3D 
printable robotics platform for 
students. After meeting inventor 
Dean Kamen at a FIRST 
Robotics Competition (FRC) 
while still in high school, the 
now Computer Science 
undergrad continued to 
expand on his passion.   
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MOREbot is an 
expandable and modular 
STEM learning robotic 
ecosystem. All parts are 
3D printed; the system 
provides a path for 
beginners to become 
expert in coding, 3D 
printing, and electronics.  

https://click.api.drift.com/click/2e0ba1a7-6d1d-41a8-ac8b-96bb487bf931?u=https%3A%2F%2Fclick.api.drift.com%2Fclick%2Fab5aa15f-fa43-435c-ae20-6a572152e314%3Fu%3Dhttps%253A%252F%252Fclick.api.drift.com%252Fclick%252Faa515c52-a95c-48d7-bba7-32dba353db51%253Fu%253Dhttps%25253A%25252F%25252Fmoretech.co%25252F%25253Fd_utk%25253Dcb8ec302-5a06-472c-9ee8-82eb59e119c1%2526h%253D966c3f6ac2035d4db6a5c2df05534b3d%26h%3D6644bc52cb9a206ccef30e09cc0d93d2&h=0d74e92cbfc8c0e18016fc4933588e5c
mailto:canon@moretech.co
https://click.api.drift.com/click/2e0ba1a7-6d1d-41a8-ac8b-96bb487bf931?u=https%3A%2F%2Fclick.api.drift.com%2Fclick%2Fab5aa15f-fa43-435c-ae20-6a572152e314%3Fu%3Dhttps%253A%252F%252Fclick.api.drift.com%252Fclick%252Faa515c52-a95c-48d7-bba7-32dba353db51%253Fu%253Dhttps%25253A%25252F%25252Fmoretech.co%25252F%25253Fd_utk%25253Dcb8ec302-5a06-472c-9ee8-82eb59e119c1%2526h%253D966c3f6ac2035d4db6a5c2df05534b3d%26h%3D6644bc52cb9a206ccef30e09cc0d93d2&h=0d74e92cbfc8c0e18016fc4933588e5c
mailto:canon@moretech.co


Getting Started with LEGO Robotics 
(ISTE) Starting a robotics program may 
seem like a daunting task; our Senior 
Editor Mark Gura brings together the info 
you need presenting it in a manageable, 
organized way so you learn what LEGO 
Robotics is, what student activities look 
like, how to begin, how to manage a class, 
how robotics relate to standards, and 
much more—a great starting point!

Make, LEARN, Succeed: Building a 
Culture of Creativity in Your School  
(ISTE) Smoothly integrating maker, STEAM, 
robotics and gaming into instruction; 
encouraging motivation, entrepreneurship, 
curiosity and play; and using tech tools 
and resources to support student 
creativity. Includes rich examples and 
ready-to-use activities.  

STEAM Makers: Fostering 
Creativity and Innovation in the 
Elementary Classroom (CORWIN) 
Jacie Maslyk goes beyond theory to help 
you learn how to systematically integrate 
STEAM and Maker spaces for your 
students. Charts, checklists, links and 
profiles make this an essential read. 

Free to Make: How the Maker 
Movement is Changing Our 
Schools, our Jobs, and our minds 
(North Atlantic Books) Dale Dougherty with 
Ariane Conrad. Dougherty is the creator of 
MAKE:magazine and the Maker Faire; a 
guided tour of a ‘renaissance in the making’ 
in which he invites you to participate. 

Inventor, Engineer, and Physicist: 
Nikola Tesla (Lerner) Katie Marsico 
writes on a Grade 4 reading level in a way 
that children can relate to by highlighting 
Tesla as a young adult in this, part of a 
fascinating full-color illustrated STEM 
trailblazer BIOS series from Lerner Books. 

Invent to Learn: Making, Tinkering, 
and Engineering in the Classroom 
(CMK Press, 2nd Edition) Sylvia Libow 
Martinez and Gary Stager, Ph.D., 
pioneering educators in their own right, 
share what’s been called the ‘bible of the 
maker movement in schools’. The book 
includes micro:bit, Scratch, littleBits, 
Hummingbird robotics, and practical ways 
to support classroom learning. 

STEAM Kids: 50+ Science/Tech/
Engineering/Art/Math Hands-On 
Projects for Kids Engineer Anne Carey 
and team write “a year’s worth of captivating 
STEAM activities that will wow the boredom 
right out of kids!” in this entertaining and 
practical project-based read that will get 
students ages 4-10 learning by doing—
some very amazing explorations. 

Galaxy Girls: 50 Amazing Stories of 
Women in Space (Harper Design) Libby 
Jackson provides a rich, inspirational and 
well-done read celebrating astronauts, 
mathematicians, engineers, physicists, test 
pilots and others from around the world 
making major, trailblazing contributions in the 
story of humankind’s quest to reach the stars
—with eye-catching student illustrations.     

NASA Mathematician: Katherine 
Johnson (Lerner) Here’s another one from 
Lerner’s irresistible STEM trailblazer BIOS. 
This one features Katherine Johnson, an 
African American woman and her 
inspirational story of brilliant contributions to 
NASA’s early years and the breaking down 
of barriers in the US Space Program 
through her indispensable help. 

Chasing New Horizons: Inside the 
Epic First Mission to Pluto (Picador) 
Alan Stern and David Grinspoon capture a 
unique moment in history: a spacecraft’s 
flyby of a planet. The photos that New 
Horizons sent back to Earth graced the 
front pages of newspapers on all 7 
continents, and NASA’s website for the 
mission received more than 2 billion hits in 
the days surrounding the event.

The Maker Movement Manifesto: 
Rules for Innovation in the New 
World of Crafters, Hackers, and 
Tinkerers (McGraw-Hill) Mark Hatch, 
CEO, Techshop, describes a revolution 
underway that’s building, creating, and 
breathing life into new ideas. Co-founder of 
one of the world’s first and largest 
makerspaces, he describes the creative 
spirit that lives inside every human being.    

Smithsonian STEM LAB: Build, 
Invent, Create, Discover (DK 
Publishing) Jack Challoner presents more 
than two-dozen science activities that 
demonstrate everything from forces and 
motion, chemical reactions, shapes and 
structures, light and sound, and more in this 
eye-opening look at the S in STEM. 
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SUPPLEMENT :: STUDENT ROBOTICS: PRODUCTS & SERVICES
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Specifics About Student Robotics 
Resources Currently Available 

 
EdTech Digest reached out to the community of providers of 
Student Robotics resources and materials, seeking information that 
may help educators understand their offerings. 


Included in this section are responses from those who accepted this 
opportunity. 


Following are focus questions offered to all with the invitation to 
respond to as many as they chose to. Readers will find both 
technical information here as well as thoughts about how resources 
align with the spirit and body of possibilities communicated in the 
report and guide that precedes this segment.  
 
Bearing in mind that the following information is provided by the 
providers themselves and as such does not represent an impartial 
review, readers will find it highly useful in understanding the 
breadth of the range of resources currently available as well as in 
narrowing their own focus for resources most applicable to their 
own interests and needs. 




63  EDTECH DIGEST THE STATE OF STUDENT ROBOTICS 2019: AN EDUCATOR’S GUIDE

STUDENT ROBOTICS: PRODUCTS & SERVICES

Questions we asked:  
  
▪︎ Differentiator. What’s unique, special, best about this resource/material?  


▪︎ Describe the type of resource (pre-built robot, kit, programming resource, etc.) 


▪︎ Computers/devices required or commonly used with the materials 
 (computer, Chromebook, tablet, Smart Phone, Other  - include important info 
like operating system and required memory, etc


▪︎ Describe the programming language/approach connected with the 
resource. How do students communicate with the robotic devices? (i.e. verbal 
commands, programming/coding (if so, which programming language(s), if 
other than a programming language please describe method/approach 
(student drawings or applied colors, tiles, bar coded pieces, etc.)


▪︎ Which grade levels and/or student population types is the resource Intended for?


▪︎ What are the instructional goals the resource is intended to address? (e.g. 
Engineering, coding, problem solving, SEL, Computer science, design thinking, 
project based learning, problem solving, coding)


▪︎ What are the recommended numbers (quantities) of the resource 
recommended for classroom use: what? How much/how many? What’s the 
basic unit recommended for schools to acquire and use per student or per 
class? an individual robot or kit per student? Per 2-3-4 students? other?


▪︎ Describe instructional considerations in implementing the resource: are the 
robot/materials intended for direct student use? For use as a teaching/
demonstration resource? both? other?


▪︎ Describe storage considerations - maintenance/usage considerations? 
(batteries? charger? duration of charge) etc. involved in using the resource 


▪︎ Provide a website for more information on the resource (if applicable) 


▪︎ Give a final thought about the resource. 


Q
U

ES
TI

O
N

S



64  EDTECH DIGEST THE STATE OF STUDENT ROBOTICS 2019: AN EDUCATOR’S GUIDE

STUDENT ROBOTICS: PRODUCTS & SERVICES
C

O
N

TR
IB

U
TI

N
G

 R
ES

O
U

R
C

E 
PR

O
VI

D
ER

S

PROVIDER RESOURCE(S) OFFERED GRADES / AGES
Pitsco Education KUBO,  

Code Cube,  
Smart Buddies,  
Shape Fable Learning System,  
Microduino STEM MIX Kits,  
Arduino Education Kits,  
UBTECH UKITs,   
TETRIX® PRIME

KUBO – K-5 
Code Cube - Grades 3-6 
Smart Buddies – Gr. 3-6  
(especially minority and 
female students) 
Shape Fable –Gr. 6-12 
Microduino… Gr. 3-8 
Arduino… Grades 6-12 
UKITs - Grades 3-12 
TETRIX®… Gr. 6-12

KinderLab 
Robotics

KIBO - The STEAM Robot Kit for 
 Children 4 – 7

Children 4 – 7

BIRDBRAIN 
TECHNOLOGIES

Finch Robot 2.0, Hummingbird 
Robotics Kit

Finch… Grades K - 12

Hummingbird… Gr.4- 12

Matatalab Robot Sets: Matatalab Lite, Coding 
set, Pro set 
Expansion packs: Musician add-on, 
Artist add-on, Animation add-on, 
Sensor add-on

App & Software: MatataCode, 
Matatalab robot set x Scratch, 
Matatalab robot set x Swift

Resource Range: 
Appropriate for Pre-k to 
grade 5+, and special need 
students (especially with 
deaf/hard of hearing and 
ASD)

Robo Wunderkind Robo Wunderkind robotics kit¸ 
Robo Wunderkind educational 
materials, 
Robo Code app,  Robo Live app

Resource Range: K-5 (ages 
5-10)

Makeblock Education Makeblock - mTiny, Codey Rocky, 
mBot, Robotics Starter Kit, 
HaloCode

Makeblock has a full line of 
robots for every age group

UBTECH Education UKIT line UKITs: 
Beginner – Gr. 3–5  
Intermediate -  Gr. 6–8  
Advanced  - Gr. 9–12
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PROVIDER 
 
Pitsco Education 


RESOURCES OFFERED 
 
KUBO, Code Cube, Smart Buddies, Shape 
Fable Learning System, Microduino STEM 
MIX Kits, Arduino Education Kits, UBTECH 
UKITs,  TETRIX® PRIME 
 
KUBO 
 
DIFFERENTIATOR. What’s unique, special, 
best about this resource/material?   

A cross-curricular resource that makes 
coding as simple as putting together a 
puzzle, KUBO revolutionizes how students 
as young as four grasp some of the most 
important underlying principles of 
technology. KUBO is the jumping-off point 
for screenless coding and computational 
thinking. Its unique, screen-free TagTile® 
system exposes students to coding for the 
first time, enabling young digital natives to 
build sequences of commands for their 
robot to follow. As a progressive system that 
grows with students, KUBO offers a full K-5 
screenless coding solution. 

TYPE of RESOURCE 
Robot with screenless TagTile® coding 
system


Computers/Devices required or commonly 
used with the materials 

No device required.


Programming Language/Approach: How do 
students communicate with the robotic 
devices? 

 
Coding TagTiles

Intended for which grade levels and/or 
student population types? 

K-5


Instructional 
Goals? 
Coding – 
Collaboration - 
Computational 
thinking – 
Technology – 
Storytelling - 
STEM

 

Classroom 
Deployment 

(Recommended numbers for classroom use)

 
*Coding Single Set serves two to four 
students and includes one KUBO robot, one 
Coding TagTile Set (46 tiles), one printed 
activity map, one blank master copy map, 
one USB charging cable, and free lesson 
plans and Coding License available at 
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KUBO.education. 
*Coding 4-Pack serves eight to 12 students 
and includes four KUBO robots, four Coding 
TagTile Sets, five printed activity maps, one 
blank master copy map, one multi-charger 
box, and free lesson plans and Coding 
License. 
*Coding+ Single Bundle serves two to four 
students and includes one KUBO robot, one 
Coding TagTile Set, one Coding+ TagTile 
Set (36 tiles), one printed activity map, one 
blank master copy map, one USB charging 
cable, and free lesson plans and Coding 
License. 
*Coding+ 4-Pack Bundle serves eight to 12 
students and includes four KUBO robots, 
four Coding TagTile 
Sets, four Coding+ 
TagTile Sets, five 
printed activity maps, 
one blank master 
copy map, one multi-
charger, and free 
lesson plans and 
Coding License. 
*Coding++ Single 
Bundle serves two to 
four students and 
includes one KUBO 
robot, one Coding 
TagTile Set, one 
Coding+ TagTile Set, one Coding++ TagTile 
Set (43 tiles), one printed activity map, one 
blank master copy map, one USB charging 
cable, and free lesson plans and Coding 
License. 
*Coding++ 4-Pack Bundle serves eight to 12 
students and includes four KUBO robots, 
four Coding TagTile Sets, four Coding+ 
TagTile Sets, four Coding++ TagTile Sets, 
five printed activity maps, one blank master 
copy map, one multi-charger, and free 
lesson plans and Coding License. 
 
Instructional considerations 
 
KUBO can be used for demonstration, but it 

is mainly intended for direct student use. 
KUBO is a great way for students to 
become immersed in a tactile learning 
experience that reconnects learners to the 
physical world.

Storage – Maintenance - Usage 
considerations? 
 
Sturdy, stackable box, with magnetic flip-
top lid and vacuum-molded insert holds 
KUBO robot, TagTiles, and charging 
components in place.


Code Cube 


DIFFERENTIATOR. What’s unique, special, 
best about this resource/material?   

Code Cube is an opportunity for students to 
play the role of creators rather than 
consumers. This wearable tech learning tool 
offers teachers and students a true coding 
experience not based around a robot. Using 
the programmable LED screen with its built-
in accelerometer and sound output features, 
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students employ block-based programming 
to create artistic animations, colors, and 
patterns that can play sounds or change as 
the students move around. 

TYPE of RESOURCE 
 
Wearable tech learning tool 
 
Required Computer / Device / Material 
 
Laptop, PC, Mac, Chromebook, and 
Android device compatible. Requires 2:1 or 
1:1 student ratio. 
 
Programming_Language/Approach

 
Drag-and-drop, block-based programming 
delivered via web app 

Intended for which grade levels and/or 
student population types?  
 
Grades 3-6/all populations of students


Instructional Goals?  
 
Coding - Computational thinking – 
Collaboration – Creativity – Technology – 
SEL – STEAM

Classroom Deployment (Recommended 
numbers for classroom usE) 
 
Code Cube can be purchased in single kits 
or 10-packs. We recommend a 1:1 student 
ratio. 

Instructional considerations  
 
Intended for hands-on, direct student use. 
 
Storage – Maintenance - Usage 

considerations? 
Printed box with paper insert holds Code 
Cube, band, and USB cable in place.


Smart Buddies™ 
 
DIFFERENTIATOR. What’s unique, special, 
best about this resource/material?   
 
Smart Buddies™ is a unique coding solution 
designed to enable more children to see 
themselves in STEM and as future members 
of a diverse workforce. Students cannot be 
what they cannot see. With its diverse set of 
eight relatable characters, or buddies, on 
self-balancing, programmable scooters 
called Siggys, more learners – regardless of 
their socioeconomic status, ethnicity, 
gender, or race – can better envision 
themselves one day working in STEM and 
coding. 
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TYPE of RESOURCE 
 
Coding solution designed to increase 
diversity in STEM


Computers/Devices required or commonly 
used with the materials 
 
Chromebook, iOS, Android, and Kindle 
compatible

 

Programming Language/Approach: How do 
students communicate with the robotic 
devices?  
 
Block-based coding

 

Intended for which grade levels and/or 
student population types?  
 
Grades 3-6/all populations, especially 
minority and female students

 

Instructional Goals?  
 
Coding 
Computer science 
Language arts 
Computational thinking 
Diversity awareness 
STEM 
SEL 
Lesson plans are designed to meet US 
national education standards such as ISTE-
S and Common Core State Standards.

Recommended numbers for classroom use 
 
Smart Buddies comes in customizable four-
packs and has a preferred student-to-buddy 
ratio of 1:1 or 2:1. We recommend 4-5 four-

packs per classroom depending on the 
overall size. Individual buddies can be 
purchased separately as classroom 
demographics change.

 

Instructional considerations 
 
Intended for hands-on, direct student use.

 

Storage – Maintenance - Usage 
considerations? 
 
Sturdy, stackable box, with lid and vacuum-
molded insert holds buddies, Siggys, and 
charging components in place.  

Shape Fable Learning System 

DIFFERENTIATOR. What’s unique, special, 
best about this resource/material? 

Designed from the ground up to meet the 
needs of educators, Fable provides a fun 
and easy way to teach 21st-century skills 
and STEM subjects and to bring coding to 
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life. Fable’s simple yet sophisticated 
modular system snaps together to create 
robots quickly so students can start coding 
right away. The quick assembly means less 
time needed to build during class and more 
time for students to explore, experiment, 
and complete an activity.

 

TYPE of RESOURCE 
 
Modular robot


Computers/Devices required or commonly 
used with the materials 
 
Laptop, PC, or Mac

 


Programming Language/Approach: How do 
students communicate with the robotic 
devices? 

  
Blockly, Python

Intended for which grade levels and/or 
student population types? 
 
Grades 6-12

 

Instructional Goals?  
Technology 
Coding 
STEM 
Computational thinking 
SEL 
 
Recommended numbers for classroom use  
 
*The Fable Hello and Fable Play! Sets are 
designed for two to six students each. 
*The Fable Hello and Fable Play! Class 
Sets are designed for 10-30 students 
each. 
*The Fable Play! Class Set+ is designed 
for 16-48 students. 
*The Fable Makerspace Set is designed 
for six to 18 students. 
*The Fable Makerspace+ Set is designed 
for 12-36 students.

 

Instructional considerations 
 
Fable can be used for demonstration, but 
it is mainly intended for shared student 
use. 

 

Storage – Maintenance - Usage 
considerations? 
 
Sturdy, stackable plastic bin with lid and 
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foam insert holds Fable building and 
charging components in place.


Microduino STEM MIX Kits 

DIFFERENTIATOR. What’s unique, special, 
best about this resource/material?   
 
Microduino STEM MIX Kits enable young 
learners to explore complex systems. The 
various kits teach the basics of automation 
and programming while planting the seeds 
of engineering, creativity, design, and critical 
thinking. Students use snap-together 
magnetic components to learn basic 
circuitry and understand cause-and-effect 
relationships and outcomes. They then 
move on to more advanced electronic and 
product design concepts, using mDesigner 
– based on Scratch 3.0 – to code their own 
interactive Microduino projects, animations, 
and games.


TYPE of RESOURCE 
 
Magnetic, snap-together electronic 
components with LEGO-compatible building 
system 
 
Required Computer / Device / Material 
 
Laptop, PC, or Mac 
 
Programming_Language/Approach 
 
Scratch/drag-and-drop

Intended for which grade levels and/or 
student population types?  
 
Grades 3-8

 


Instructional Goals? 
Automation 
Programming 
Engineering 
Creativity 
Design 
Critical thinking 
Computational thinking


Recommended numbers for classroom use 
 
*STEM MIX Kits 1-4 serve two to three 
students each. 
*STEM MIX Kit Curriculum Packs 1-4 serve 
up to 24 students each.

 
Instructional considerations 
 
Microduino STEM MIX Kits are designed for 
a combination of teacher-directed and 
student-directed activities.

Storage – Maintenance - Usage 
considerations? 
 
Sturdy, stackable plastic bin with lid and 
vacuum-formed tray insert holds electronic 
components in place.


Arduino Education Kits 

DIFFERENTIATOR. What’s unique, special, 
best about this resource/material? 

Arduino Education Kits offer limitless coding 
possibilities that enable students to become 
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makers. Students use this open-source 
electronics platform to learn the basics of 
electronics, circuitry, and mechatronics 
through a series of projects. With Arduino 
kits, if you can dream it, you can do it. The 
accompanying curriculum makes it easy to 
integrate these kits into the classroom in a 
way that aligns with teachers’ lesson plans 
and desired learning outcomes.

 

TYPE of RESOURCE 
 
Open-source electronics and mechatronics


Computers/Devices required or commonly 
used with the materials 
 
The standard Arduino Software (IDE) is 
compatible with laptops, PCs, and Macs. 
The Arduino Create cloud-based software 
enables the use of the Chrome OS.

 

Programming Language/Approach: How do 
students communicate with the robotic 
devices?  
 
C, C++/syntax-based coding

 


Intended for which grade 
levels and/or student 
population types? 
 
Grades 6-12

 

Instructional Goals?  
Electronics 
Circuitry 
Mechatronics 
Programming 
Power systems


Recommended numbers 
for classroom use 
 
*The Arduino Engineering Kit serves one 
student.  
*The Arduino Education Science Kit Physics 
Lab serves one to two students. 
*The Arduino Starter Kit Classroom Pack 
serves six to 12 students. 
*The Arduino Creative Technologies in the 
Classroom 101 set serves 20 to 30 students. 
*The Arduino Education CTC Go! set serves 
24 students.


 

Instructional considerations 
 
Arduino kits can be used for demonstration, 
but they are mainly intended for shared 
student use. 

 

Storage – Maintenance - Usage 
considerations? 
 
Sturdy, stackable plastic bin with lid holds 
components in place.
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UBTECH UKITs  

DIFFERENTIATOR. What’s unique, special, 
best about this resource/material? 


UBTECH UKITs offer an accessible robotics 
curriculum that grows with students. Each 
UKIT consists of several elements that easily 
snap together to form structures and robots. 
The kits combine coding with engineering 
design and feature the only curriculum 
vetted and created by the people who 

originally vetted the NGSS. Learning begins 
with drag-and-drop, icon-based 
programming for beginners and advances to 
text-based syntax programming that 
enables students to program their robot 
after it is built.
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TYPE of RESOURCE  
 
Robotics curriculum and building system 
 
Required Computer / Device / Material 
 
Laptop or PC compatible with tablets 
running iOS 12 and above or Android 
Lollipop and above and Chromebooks. 
Requires Bluetooth capability. 

Programming Language/Approach

From drag-and-drop, block-based 
programming to text-based syntax 
programming to open-source, depending on 
the kit used.

Intended for which grade levels and/or 
student population types?  

Grades 3-12

 

Instructional Goals?

Design 
Engineering 
Programming 
Computational thinking 
Technology

 

Classroom DeploymENt (Recommended 
numbers for classroom use) 

*UKIT Beginner, UKIT Intermediate, and 
UKIT Advanced serve two to four 
students each. 
*UKIT Beginner Class Pack, 
UKIT Intermediate Class 
Pack, and UKIT Advanced 
Class Pack serve 24 students 
each. 
*Yanshee, a 15-inch, open-

source educational robot, is perfect for 
multiple-student, classroom use.


Instructional considerations 

UBTECH UKITS and the Yanshee robot can 
be used for classroom demonstration, 
individual student use, or collaborative work.


Storage – Maintenance - Usage 
considerations?

Sturdy, stackable plastic bin with sorting 
tray and lid holds components in place.


TETRIX® PRIME 

TETRIX® PRIME (Grades 6-12) and 
TETRIX® MAX (Grades 9-12) robotics and 
coding solutions create a platform of STEM 
learning that grows with students as they 
hone their engineering and programming 
capabilities. With PRIME’s simple and 
intuitive design, robotic creations come to 
life quickly, so students can dive into 
problem-solving and applying STEM 
knowledge. The MAX system features 
heavy-duty aluminum elements and powerful 
drive motors, making it an ideal platform for 

creativity and real-world engineering. 
MAX enables educators 
to deliver an 
evergreen STEM 
program that builds 

career-readiness 
skills.
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TYPE of RESOURCE  
 
High-grade aluminum robotics building 
system 
 
Required Computer / Device / Material 
 
Laptop or PC 
 
Programming_Language/Approach  
 
Block-based TETRIX Ardublockly or syntax 
programming using Arduino Software (IDE) 
for PRIME; syntax programming using 
Arduino Software (IDE) for MAX 
 
Intended for which grade levels and/or 
student population types?  

Grades 6-12

 

Instructional Goals?

Engineering design 
Creativity 
Problem-solving 
Critical-thinking skills 
Robotics 
Programming 
Career readiness

Classroom DeploymENt (Recommended 
numbers for classroom use) 

*TETRIX PRIME Sets serve two students 
each. 
*TETRIX MAX Sets serve four students 
each. 
*Class packs and getting started packages 
serve 24 students each.


Instructional considerations 


TETRIX PRIME and MAX sets, class packs, 
getting started packages, and STEM Units 
can be used in a variety of ways. We 
recommend using TETRIX for real-world, 
hands-on STEM learning for all types of solo 
and collaborative learning activities.


Storage – Maintenance - Usage 
considerations?

Sturdy plastic storage bin with sorting tray 
and lid holds components in place.


A FINAL THOUGHT 
Overarching Intro to Pitsco Education 
Robotics/Coding Products 

Educators are being asked to solve 
problems they’ve never had to before – 
providing safety for students, preparing 
them for the fourth industrial revolution, 
teaching social and emotional learning 
(SEL). . . . These added responsibilities 
threaten to distract from Job No. 1 – 
educating children. Pitsco Education’s 
coding and robotics continuum is an 
opportunity for teachers to actively engage 
their students, introducing and instilling 
skills that enable them to problem-solve, 
troubleshoot, and create solutions in an 
increasingly complicated world. 
 
The Pitsco brand resonates with teachers 
who believe that experiential, hands-on 
learning – not mere knowledge transfer – is 
the best way to empower students to think 
critically about a problem and to work 
iteratively until they solve it. Pitsco’s coding 
and robotics continuum delivers on this 
promise. https://www.pitsco.com/  
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PROVIDER 
 
KinderLab Robotics 
 
DIFFERENTIATOR. What’s unique, special, 
best about this resource/material? 

KIBO is a screen-free programmable robot 
kit designed for young learners in PreK-2nd 
grade. Based on 20 years of research, KIBO 
lets kids can bring their own robot to life - 
where they build and construct, code with 
wooden programming blocks, and decorate 
their robot with KIBO’s various art platforms. 
With KIBO, children think they are just 
playing, but they are learning invaluable 
STEAM concepts such as sequencing and 
coding in a fun and engaging way. 


RESOURCE(S) OFFERED:

KIBO - The STEAM Robot Kit for Children 4 
– 7


TYPE of RESOURCE

KIBO is a screen-free robot construction kit, 
which introduces coding and sequencing to 
young learners. It is designed to be 
assembled, programmed, and decorated by 
the kids and be able to be easily integrated 
within classrooms to help engage students 
in their learning.


Computers/Devices required or commonly 
used with the materials

KIBO is an entirely screen-free resource 
where young learners program their robots 
with “tangible code” made of bar codes 

found on wooden programming blocks. 
Through these physical materials, children 
engage with a range of powerful ideas found 
in STEAM, computer science, and design 
thinking. 


Programming Language/Approach: How do 
students communicate with the robotic 
devices? 

Because KIBO is entirely screen-free, 
students scan the bar codes found on the 
wooden programming blocks, where they 
create a sequence of instructions (a 
program). They then scan the blocks with 
the KIBO body to tell the robot what to do. 
They press the button and the robot comes 
alive.
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Intended for which grade levels and/or 
student population types?

KIBO can be used with any young learner 
who is being introduced to coding, 
sequencing, and robotics. The decades of 
research, however, are focused on children 
in PreK-2nd grade. With the addition of the 
new Advanced Coding Extension Set, kids 
can unlock new coding options, such as 
designing their own programming blocks, 
creating games, and exploring complex 
coding concepts, such as subroutines, 
randomness, and conditionals, all while 
staying rooted in KIBO’s familiar screen-free, 
hands-on coding environment. This set 
creates a bridge between pre-K to 2nd-
grade curriculum and the CS and 
engineering work students will do in upper 
elementary. 


Instructional Goals?

Through the use of KIBO and these physical 
materials, children engage with a range of 
powerful ideas found in STEAM, computer 
science, and design thinking. With KIBO, 
young students can learn STEAM concepts 
such as sequencing and coding in a fun and 
engaging way, regardless of curriculum. 
KIBO, backed by 20 years of child 
development research by Professor Marina 
Bers at Tufts University, has proven efficacy 
in helping engage young students to learn 
these STEAM concepts.


Recommended numbers for classroom use 

We recommend 1 robot kit for 2 – 3 
students. The kits and packages range from 
individual kits starting at $199 to full 
classroom packages for 20 – 24 students 
(includes training and curriculum) at $5,645.


Instructional considerations

KIBO is designed to be used directly with 
students and can be easily implemented by 
the educator. Young kids learn by doing and 
they learn best by playing with physical 
objects: by making things, testing things. By 
introducing a robot like KIBO, children 
engage in playful learning, thereby 
cultivating their curiosity for the 
technological world, exploring problem 
solving, and understanding concepts such 
as sequencing, cause-and-effect, 
programming, sensors and motors. By 
incorporating KIBO in the classroom, 
lessons and activities are brought to life, 
further driving home students’ learning and 
retention. Our curriculum and training 
materials offer 160 hours of curriculum to 
ensure success. 

Storage 
considerations? 
Maintenance/
Usage 
considerations? 
(Batteries? 
Charger? 
Duration of 
charge?


Each kit comes 
in a specially 
designed plastic bin for storage. The KIBO 
robot runs on 4 AA batteries. The sequence 
of coding commands will persist in KIBO 
until a new scan, including the beginning 
and end are scanned.


Website for more information

https://kinderlabrobotics.com/kibo
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PROVIDER 
 
BIRDBRAIN TECHNOLOGIES


DIFFERENTIATOR. What’s unique, special, 
best about this resource/material?  
 
The Finch Robot helps students learn 
computer science from kindergarten to 
college that provides them a tangible 
representation of their code. A single tool 
can be used across an entire district to 
engage students in coding robots from low-
floor, icon- & block-based programming all 
the way to high-ceiling, industry standard 
languages


RESOURCE(S) OFFERED: 

Finch Robot 2.0 and Hummingbird 
Robotics Kit 

Finch Robot 

TYPE of RESOURCE 
 
Robot

Computers/Devices required or commonly 
used with the materials 

The Finch can work with any Windows, 
Mac, Chromebook, iOS, Android, or Linux 
devices.


Programming Language/Approach: How do 
students communicate with the robotic 
devices?  

The Finch can be programmed in 
MakeCode, Snap!, FinchBlox, BirdBlox, 
Python, and Java.


Intended for which grade levels and/or 
student population types?


Kindergarten to 12th grade


Instructional Goals? 

Computer science, design thinking, project 
based learning, problem solving, coding


Recommended numbers for classroom use 


We recommend 2 students per Finch Robot.


Instructional considerations: are the robot/
materials intended for direct student use? 
For use as a teaching/demonstration 
resource? Both? Other? 

Both


Storage considerations? Maintenance/
Usage considerations? (Batteries? Charger? 
Duration of charge? 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The Finch Robot has a rechargeable battery 
that lasts around 6 hours with continuous 
movement or 16+ hours in a standard 
classroom setup.

 
Hummingbird Robotics Kit


DIFFERENTIATOR. What’s unique, special, 
best about this resource/material?  

The Hummingbird offers true 
interdisciplinary learning that grows with 
students. Educators are able to integrate 
robotics and computer science into subjects 
from ELA to ecology, math to music, and 
beyond, which removes barriers to entry for 
students less likely to choose robotics clubs 
or classes. Additionally, absolute beginners 

can build & program a robot in minutes, but 
continue learning advanced engineering & 
programming for years.


TYPE of RESOURCE 
 
Robotics Kit

Computers/Devices required or commonly 
used with the materials 
 
Hummingbird can work with any Windows, 
Mac, Chromebook, iOS, Android, or Linux 
devices.

 
 
Programming Language/Approach: How do 
students communicate with the robotic 
devices? 
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The Hummingbird can be programmed in 
MakeCode, Snap!, BirdBlox, Python, and 
Java.


Intended for which grade levels and/or 
student population types? 
 
4th grade to 12th grade


Instructional Goals? 

Computer science, engineering, design 
thinking, project based learning, problem 
solving, interdisciplinary learning


Recommended numbers for classroom use

 
We recommend 2-3 students per 
Hummingbird Kit. Our classroom bundles 
range from serving 8-36 students, and all 
the parts are reusable.


Instructional considerations: are the robot/
materials intended for direct student use? 
For use as a teaching/demonstration 
resource? Both?  
 
Both

Storage considerations? Maintenance/
Usage considerations? (Batteries? Charger? 
Duration of charge? 
 
Our classroom-ready packaging includes 
sturdy cases, sorting compartments, 
maintenance tools, and stackable 
containers to fit educator needs. Each kit 
comes with a battery pack that uses 4 AA 
batteries (not included). The components 
are easily reusable and rarely break, but if 
they do, you can replace each component 

individually through our store at a very low 
cost.

Website for more information

https://www.birdbraintechnologies.com

 
A FINAL THOUGHT 
 
We provide free superior learning materials 
designed to help teachers and students take 
ownership of their learning with our tools. 
These programming tutorials, lesson plans, 
and printable student activities allow for 
students and teachers to easily get started.
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PROVIDER 
 
Matatalab 
 
RESOURCE(S) OFFERED 
 
Robot Sets: Matatalab Lite, Coding set, Pro set 
Expansion packs: Musician add-on, Artist 
add-on, Animation add-on, Sensor add-on

App & Software: MatataCode, Matatalab robot 
set x Scratch, Matatalab robot set x Swift


DIFFERENTIATOR. What’s unique, special, 
best about this resource/material? 

According to children's learning and 
development, Matatalab designs integrated 
STEAM solution to meet different need of 
different stage. From innovative screenless 
hands-on coding robots, creative expansion 
packs which supports perfect integration 
with different curricular areas especially on 
arts, to thorough teaching resources, 
Matatalab supports a holistic learning 
approach for early childhood and promote 
not only their coding skills but more about 
their problem solving skills, critical thinking 
skills, collaboration, cognitive abilities, and 
social-emotional skills.    

TYPE of RESOURCE 

Already constructed unplugged hands-on 
robot kit with story map for kids aged 3+, 

with a robotic vehicle providing feedbacks, 
no need for a screen, a keyboard or literacy. 

Computers/Devices required or commonly 
used with the materials 

This is a screen free robot set for early 
learning before grade 4. And for elder 
students playing Apps and software with 
Matatalab robots, it will need PC or tablets 
or mobile phones. The Matatalab robots are 
also compatible with Scratch and Apple 
Swift

Programming Language/Approach: How do 
students communicate with the robotic 
devices? 


Students combine the tangible coding 
blocks with simple symbols to create 
commands and the control tower will take a 
picture, through Image Recognition and 
decode the program message, forward to 
the robot, the robot will execute accordingly. 
It’s Bluetooth connected between each 
parts of the robot set. 


 
Intended for which grade levels and/or 
student population types?


Appropriate for Pre-k to grade 5+, and 
special need students (especially with deaf/
hard of hearing and ASD)

Instructional Goals? 
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We help students to learn to code at the 
very beginning, that they will be improved 
with coding skills including motion, event, 
sequence, parameter, loops, function, 
forever loops, debugging, and conditionals.

Then they will apply coding to learn different 
curricular areas including Math, Geometry, 
Music, Art, DIY, Science.

Ultimately, we promote 21st century skills 
including problem solving skills, critical 
thinking skills, collaboration, cognitive 
abilities, and social-emotional skills for 
students.


Recommended numbers for classroom use  

For 3-4 years old students, we 
recommended one robot set (Matatalab Lite) 
per student. While for 4 years old and up, 
we recommended 4 students to share one 
robot set (Matatalab Coding set or Pro set). 

 

Instructional considerations


We promote a student-centered coaching 
classroom while the teachers are more to be 
facilitators and encourage the students to 
discover, take challenge, and to grow from 
failure. So we design our robot sets simple 
and intuitive to use.


Storage considerations? Maintenance/
Usage considerations? (Batteries? Charger? 
Duration of charge?


Our robot sets are rechargeable which takes 
2-3 hours to charge and can play for 4-6 
hours. The robot set is durable and safe for 
young kids, and doesn’t require any specific 
maintenance/usage considerations.   


Website for more information

https://www.matatalab.com/
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PROVIDER 

Robo Wunderkind 

https://robowunderkind.com/

 
RESOURCE(S) OFFERED

Robo Wunderkind robotics kit¸ Robo 
Wunderkind educational materials, 
Robo Code app,  Robo Live app


DIFFERENTIATOR. What’s unique, special, 
best about this resource/material?  
 
Robo Wunderkind is a game-changing 
educational solution created to teach the 
K-5 age group ABC's of coding and 
robotics. Through the combination of 
engaging physical hardware, intuitive apps 
requiring no language skills, and an 
overlaying professional curriculum 
comprised of 70+ hours of lessons, Robo 
Wunderkind offers a unique solution 
empathetic to children’s needs that is aimed 
at their “earliest cognitive awareness 
window” for most impact.


TYPE(S) of RESOURCE

A modular robotics kit, 2 apps –– one for 
programming (Robo Code) and one for 
remote control (Robo Live), and a curriculum 
for educators.  


Computers/Devices required or commonly 
used with the materials

A tablet/smartphone running on Android, 
iOS, Windows OS and Fire OS. PC/laptops 
running on Windows 7, 8 or 10.


Programming Language/Approach: How do 
students communicate with the robotic 
devices? 

 

Students program (communicate with) the 
robot through their tablet, PC or laptops. To 
do this, they use 2 intuitive apps that require 
no previous language skills; either 
controlling their robots in real-time through 
Robo Live, or programming them through 
Robo Code. The current language-
independent icon-based programming in 
both apps allows young kids who do not 
know how to read and are thus unable to 
engage in block-based programming, to 
learn and use complex coding concepts, 
like loops, and/or binary logic, IF 
statements, all without utilizing any text. Our 
first block-based programming app is 
planned for release at the end of the year. 
The most advanced users can customize 
their apps through our Python API already 
now.


Intended for which grade levels and/or 
student population types?
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K-5 (ages 5-10)  

Instructional Goals?  

To teach children the basics of coding and 
robotics through fun play, and incite in them 
a passion for creating technology. Through 
play, they grasp the complex principles of 
coding and STEM. From sequential logic, 
loops, parallel execution, to more complex 
topics, such as state-machine based 
programming, digital literacy, the 
engineering design process, and 
computational thinking.


Recommended numbers for classroom use


Robo Wunderkind kits can be used 
individually, but can also be used in groups 
of about 2-3 students (3 being the 
maximum). Some projects are tailored in a 
way that fits group work the best, while all of 
them can also be completed individually.


Instructional considerations


The Robo Wunderkind robotics 
kits are intended for direct use 
straight out of the box, by 
students with the guidance of 
educators. Both educators and 
students get to grips with the 
basics of the kit within minutes 
of opening them, as their use is 
very intuitive and simple––as 
simple as putting together 
LEGO blocks. The lessons in 
the curriculum are facilitated by 
an educator, but some parts of 
it also allow pupils to pursue 

their individual projects and to later present 
them in front of their class.


Storage considerations? Maintenance/
Usage considerations? (Batteries? Charger? 
Duration of charge?


The maintenance of Robo Wunderkind 
blocks is very undemanding. The blocks 
themselves are very durable and withstand 
the typical treatment of a curious young 
child. The Main Block (to which all other 
blocks have to be directly or indirectly 
attached in order to function) needs to be 
charged via a charging cable after 3-4 hours 
of constant and full performance with all 
other modules attached. This is, however, a 
very uncommon usage - under normal 
classroom circumstances (1-2 hours of 
usage every day using blocks step by step), 
the Main Block needs to be charged once 
per several days. The full charging time is 
2-3 hours. 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Website for more information

https://drive.google.com/drive/u/1/folders/
1-JUv6mvMjVnBiIhCtIygVboPkZepOF_C


A FINAL THOUGHT  
 
Robo Wunderkind robotics kits are not only 
a wonderful tool to teach STEAM subjects, 
but an interdisciplinary solution that can be 
implemented in teaching other subjects as 
well. Hence, the curriculum includes lessons 
on art and math. Furthermore, the variability 
of the kit itself allows teachers to construct 
their own lessons, while the students get to 
create technology without limits, which both 
empowers them and entices further passion 
for the activity. The children of today will 
grow up into a world that will require coding 
and STEAM skills from them. It is, therefore, 
vital to start teaching them these skills at a 
time when they are most receptive to new 
languages (which coding is) on a cognitive 
level. Robo Wunderkind builds on attested 
educational theories as well as new relevant 
scientific findings. It relies on the theory of 
constructionism and implements the 
principles of active learning, such as 
cooperative learning, play-based learning, 
and experiential learning. Today, Robo 
Wunderkind is already being used in 
thousands of happy homes and hundreds of 
schools worldwide.


PROVIDER 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PROVIDER 
 
Makeblock Education 

 

DIFFERENTIATOR. What’s unique, special, 
best about this resource/material?  
 
We are the ONLY fully STEAM designed and 
aligned education company. We focus all of 
our efforts on helping teachers, students 
and parents learn by interacting with our 
robots and our curriculum solutions. We 
designed it as a total solution itself and we 
are also the ONLY company with curriculum 
designed by teachers for teachers  and as a 
pre K-12+ solution:  Robotics, STEM, and 
Coding: Makeblock is the future of 
Educational Robotics

 

RESOURCE(S) OFFERED 
 
Makeblock - mTiny, Codey Rocky, mBot, 
Robotics Starter Kit, HaloCode

 

TYPE of RESOURCE 
 
Makeblock has a full line of robots for every 
age group.  
 
Starting with mTiny, our preschool robot 
with a screenless interface and interactive 
coding blocks and an interactive mat.  
 
Codey Rocky for elementary (Students will 

use Codey Rocky to explore basic 
programming concepts and master essential 
coding skills through play-based learning 
activities. The robotics course encourages 
students to work with peers constructively 
to solve problems creatively. By the end of 
this course, students will produce their own 
interactive storytelling projects and 
demonstrate a deeper understanding of 
computational thinking.) and… 
 
Middle School (students will practice 
engineering design approaches to solving 
real-life problems. Students will be first 
introduced to the applications of various 
electronic modules and other project 
materials. Then, students will work in teams 
to handle assigned tasks related to Earth’s 
Systems, Matter and Energy in Organisms 
and Ecosystems and Engineering Design,) 
which comes with a fully-aligned NGSS and 
CS curriculum… 
 
…finally our advanced solution of Halocode, 
which is a powerful single board computer 
with built in Wi-Fi and various electronic 
modules, Laserbox, which allows students 
to design and then make their products in 
the classroom; and finally, our Neuron 
series, which interacts with all of our mBot 
products. (Electronic Inventor is an 
intermediate engineering course. Students 
will undertake Science, Technology, and 
Society projects through hands-on practice 
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and problem-driven learning. Students will 
investigate the assigned engineering tasks 
and produce the best solutions within given 
resources and constraints.)


Computers/Devices required or commonly 
used with the materials 

Makeblock is platform agnostic and is 
compatible with most computers and 
devices (iOS devices, Android devices, 
Chromebooks, laptops and desktop 
machines.  The software is FREE and can be 
installed locally, or it can run in a browser as 
a web-based application.   


Programming Language/Approach: How do 
students communicate with the robotic 
devices? 
 
Makeblock is easy to use and code. mBlock 
is the software and our coding solution is 
built upon Arduino-C and Python. Our 
programming solutions are, "scratch based 
programming software" or 'block based 
coding' as well as python for some 
products. 

 

Intended for which grade levels and/or 
student population types? 
 
See “TYPE of RESOURCE” section, above… 

 

Instructional Goals? 

 
See “TYPE of RESOURCE” section, above…


Recommended numbers for classroom use:  
 
We recommend a 1:1 solution but the robots 
can be used in a variety of group work as 2:1 

or 3:1. Our curriculum outlines how the 
robots can be used in all aspects of 
grouping.  

 

Instructional considerations 
 
Our instructional materials can be used in a 
variety of ways and configurations (device-to-
student ratio); however, the sensors, building 
materials, stand-alone robots and robotics 
kits are intended to teach students the 
engineering design process through hands-
on, inquiry-based activities that focus on 
real-world problems.  Students work together 
to design, build, and code robots that can 
overcome these presented challenges. In 
addition to the engineering and design 
process, students learn to code using 
Scratch, Python, and Arduino-C, and they 
STEM-related skills and practices.


Storage considerations? Maintenance/Usage 
considerations? (Batteries? Charger? 
Duration of charge? 
 
Our kits were designed with the teacher in 
mind,. All of our batteries are rechargeable . 
They all come with their own storage and our 
full Makerspace solution comes with 
everything necessary to allow a school or 
class to start a robotics program. 

 

Website for more information  
http://education.makeblock.com/
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PROVIDER 
 
UBTECH Education

 

RESOURCE(S) OFFERED

(Product line) UKIT


TYPE of RESOURCE 
 
Comprehensive robotics construction kits; 
proprietary building, coding, and control 
mobile app; and accompanying NGSS-
aligned STEM curriculum.


Computers/Devices required or commonly 
used with the materials 
 
UKIT Beginner and UKIT Intermediate 
mobile app: Construct and code robots 
using a smartphone or tablet; program 
motors, sensors, and movements from any 
Bluetooth-enabled device.


Apple iOS


Operating System


Memory

Minimum


iOS 10.0 or higher


1 GB or higher

Recommended


iOS 12.0 or higher


2 GB or higher


Android


Operating System


Memory

Minimum


Android 5.0 or higher


2 GB or higher

Recommended


Android 7.0 or higher


3 GB or higher


 

UKIT Advanced: PC computer


Microsoft Windows


Operating System


CPU


Memory


Disk


Minimum
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Windows 7 

 

4GB 


250 GB


 

 

Programming Language/Approach: How do 
students communicate with the robotic 
devices?  
 
UKIT Beginner and UKIT Intermediate app: 
Drag-and-drop block coding (Blockly), pos-
record-play functionality, and control 
capabilities via Bluetooth-enabled mobile 
devices.

 

UKIT Advanced: Students program in ucode 
to command these high-tech, humanoid 
robots.

 

Intended for which grade levels and/or 
student population types?


UKIT Beginner is intended for elementary 
classrooms, with a curriculum built for 
grades 3–5. UKIT Intermediate is intended 
for middle school classrooms, with a 
curriculum built for grades 6–8. UKIT 
Advanced is intended for high school 
classrooms, with curriculum under 
development for grades 9–12.

 

Instructional Goals?  
 
Our STEM+C supplemental curriculum 
makes engineering fun and approachable 
for teachers and learners. Based on a solid 

foundation of standards and coherence, our 
NGSS-aligned curriculum builds student 
and teacher confidence, inspires curiosity, 
and flexes to engage all learners. Students 
leverage advanced science and 
mathematics concepts to solve real-world 
problems, learning how technology can 
enhance the critical and computational 
thinking process.


The UKIT curriculum infuses robotics into 
STEM+C subjects and other core programs 
to reflect the interconnected nature of 
science as it is practiced and experienced in 
the real world. Lessons and activities are 
designed to drive students to think outside 
the box, organically developing skills and 
understanding concepts that prepare them 
for more rigorous and challenging next 
steps.  

 

Recommended numbers for classroom use  
| 
UKITs are designed for use in STEM 
classrooms, maker spaces, after-school 
programs, camps, and any other space that 
promotes hands-on STEM+C and robotics 
learning. UKITs are flexible and can support 
2:1, 3:1, and 4:1 student:UKIT ratios. 
Schools can purchase UKITs for classroom, 
program-wide, grade-level, or school-wide 
use. We offer UKIT bundles at the 
classroom, building, and district level for 
school systems interested in broader 
implementations.

 

Instructional considerations 
 
Our UKIT solution, developed by experts 
who helped write the NGSS, immerses 
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students in hands-on STEM+C learning by 
merging modular robotics construction with 
engineering, math, and language arts, as 
well as physical and life sciences. UKITs 
promote deep learning, discussion, and 
questioning, and develop in students 
collaborative, problem-solving, critical 
thinking, and creative skills.


We developed UKITs with equity in mind, 
aiming to level the playing field around 
exposure to robotics and engineering for all 
students, regardless of their socio-economic 
status, learning ability, or gender.


Leveraging the interactive robotics 
technology expertise of our parent company 
as the vehicle for delivering engaging, 
hands-on STEM+C curricula, our solutions 
allow teachers to deliver powerful STEM and 
CTE-aligned instruction.

 

Storage considerations? Maintenance/
Usage considerations? (Batteries? Charger? 
Duration of charge? 
 
Each kit comes in a 
sturdy, stackable 
storage bin which 
includes a sorting tray 
designed to hold all the 
components. Kit 
elements are durable 
and designed for long-
lasting usability as 
students build, re-build, 
and even extend their 
kit usage into endless 
creative builds.

 

A rechargeable battery 

is included, allowing students to interact 
with the robots for a minimum of 90 minutes 
of continuous usage.

 

Student progress is saved to the individual 
device paired with the robot, allowing 
individual students and/or teams to work on 
the project over the course of multiple class 
sessions.

 

Website for more information  
 
https://ubtecheducation.com/ 
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EVEN MORE ABOUT 
STUDENT ROBOTICS!

Is your…  

 class / school / district  
 organization  
 company 

…doing amazing work in this area? 

Tell us what you’re doing! 
We’re already collecting materials 

to publish even more on this topic. 


CLICK HERE: 
https://edtechdigest.com/more/student-robotics/


https://edtechdigest.com/more/student-robotics/
https://edtechdigest.com/more/student-robotics/

