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Introduction

I didn’t choose LEGO Robotics; it chose me. That was nearly two decades 
ago. I had just moved on from the classroom after 18 years as a middle-years 
teacher. In my new job as a staff and curriculum director, I also accepted 

the responsibility of administering a few federal grants intended to improve 
the overall instructional program English language learners (ELL) received at 
a dozen or so schools throughout New York City. I hadn’t written the grant 
documents or submitted the applications. I hadn’t designed the programs, 
nor did I have any idea what was supposed to be done with the funds that had 
been awarded to us. On my fi rst day on the job, however, my new supervisor 
handed me a stack of thick documents and told me that each of them, in 
essence, was a promise to create something. It was my job now to see to it that 
the Board of Education of New York City kept that promise by making happen 
what was described in those documents.

One of the grants was named LEGO LEP, and it called for creating a LEGO 
Robotics program to serve the limited English profi cient (LEP) student 
populations in six different middle schools. The acronym LEP has since 
been replaced with ELL. I was fascinated by the idea and considered myself 
fortunate to be put in charge of making something this cool take shape. I had 
heard of LEGO, of course. Although LEGO wasn’t popular when I was a kid, 
it had since taken the world by storm. Could students actually be taught to 
create robotics? And could robotics materials really be made out of LEGO? I 
had never heard of this phenomenon; nor had any of my colleagues.

As it turned out, the person who had written this grant application had 
wisely tapped into the NYC school system’s tiny LEGO Robotics community. 
He had written into the application half a dozen schools that already had 
a small robotics program up and running. These were either after-school 
clubs, serving 20 or fewer students or a materials and technology class that 
had updated itself by adopting the LEGO Robotics resource. Back then the 
city still had vestiges of its old industrial arts program in place, although 
the woodwork, ceramics and printing classes were viewed as out of date. In 
some of the schools, a teacher here or there had managed to shoehorn LEGO 
Robotics somewhere else into the regular program. The point of this grant 
was to build onto what was being done and to expand the program for these 
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average upper primary student. Yet, the kits’ creators have not dumbed down 
the subject matter. LEGO Robotics is real robotics; it fosters learning real 
physical science and real engineering. The upshot of this technology is that 
any teacher willing to push the envelope a little can teach genuine science and 
engineering concepts and applications by using the LEGO Robotics kits. This 
opens up vast new horizons for students, teachers, schools and the entire fi eld 
of education. With the appropriate curriculum, practices and materials to 
support them, students can learn content and skills that in the past required 
instructional specialists with advanced expertise. Furthermore, even where 
such specialists have been available, their activities and ambitions often were 
hampered by lack of access to specialised materials and the spaces required to 
use them. The emergence of LEGO Robotics materials has eliminated many of 
these constraints.

Why Read This Book?
This book presents the broad range of educational applications of LEGO 
Robotics, enabling you to narrow this large, potentially confusing body of 
practice down to practical uses for integration into personal teaching practice. 
It also explains the extensive variety of LEGO Robotics materials, helping 
you to understand what they are, how to make use of materials already in the 
school’s possession, or to understand them with an eye toward purchasing 
new ones. Furthermore, this book provides support in the areas of organising 
and managing the classroom for LEGO Robotics implementation, and it gives 
needed background and expert advice on key instructional and assessment 
issues when using robotics as the basis for teaching and learning.

Robotics can be the focus and rationale for activities that have been important 
educational goals but for which a solid context has been elusive. For instance, 
journaling has long been a favoured activity in English classes, at least in 
principle. And science educators often make teaching technical and descriptive 
nonfi ction writing a goal, as they try to make communication and refl ection 
meaningful parts of science class. Journaling, though, can devolve into a 
contrived item on teachers’ wish lists as they and their students discover that 
coming up with writing subjects that offer intrinsic motivation to get them 
down on paper are the exceptions and not the rule. Similarly, while science 
teachers concede that writing is a crucial skill in the professional lives of real 
scientists, if they are teaching traditionally with books and plastic models as 
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Students typically design and build a robot in three ways: 1) through imagi-
nation and playful exploration, they may create their own robot; 2) they may 
follow a cookbook-like recipe of directions by someone who has designed 
and built a robot – and they may modify the directions to create their own 
versions; or 3) a teacher or a more advanced student may create a “Challenge”, 
a description of a problem that needs to be solved by the creation of a robot, 
together with a set of parameters the student must work within to create that 
solution. All of these approaches have value. There is something to be learned 
from each of them, particularly if teachers view student growth with robots as 
having a trajectory and understand that one approach may be of more value at 
a particular time in students’ development. A full robotics program may offer 
several projects in each of the three modes for a balanced whole.

In all three modes, the process is likely to include the following elements:

• envisioning what the robot will be like and what it will do

• an initial “build”

• an initial attempt to write a program

• early trial runs of the robot to see if it will do what it has been designed 
for

• design modifi cations and/or program modifi cations

• feedback, refl ection and fi nish

To accomplish the above elements, students will put the robot’s body together 
from construction pieces. This may include programmable “bricks” and/or 
specialised pieces and connectors, as well as axles, wheels, gears and other 
parts. A programmable brick (the robot’s central processor) will be incorpo-
rated into the design from the beginning; it often serves as a power source 
and a processor on which the software program runs and as an armature or 
support that makes the rest of the robot’s construction possible and func-
tional. Usually the programmable brick is thoroughly integrated into the 
structure of the robot.

Shortly after the early form of the robot is constructed, or perhaps in a step-
by-step, back-and-forth manner, students will go to the computer to write the 
program needed to run the robot. Once this has been accomplished, students 
download the program to the brick or central processor and test the robot to 
see if it works. The rest of the process is one of back-and-forth, trial-and-error 
testing, followed by modifi cations of the robot, the program or both.
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Other features may need to be considered in robotics classrooms. If yours is a 
class working on preparation for a FIRST LEGO League (FLL) competition, 
you may fi nd it advantageous to leave a competition play space or “fi eld” set 
up in the room, so that it is available to students for practice. While it may be 
advantageous to distribute a class set of laptops only when the class is sched-
uled to program robots, it might be handy to leave a few computers set up 
around the room for those students who need access at other times.

Once you and your students advance beyond your fi rst explorations to 
discover what the LEGO Robotics materials are and how they work, you may 
decide that pooling parts rather than keeping all the kits separate is far more 
practical. Over time, most classes will acquire additional parts and supplies. 
Keeping your class supply of parts in a central area where students can borrow 
them as they build their robots is a common approach taken by experienced 
teachers. Setting a parts supply area aside that students may access via a clear 
path is a time-effi cient idea; be sure to include a supply area in your classroom 
design plans.

Figure 3.2 Laptops are often used to program robots.
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International Programs

Besides FLL, several other LEGO Robotics-based programs and events are 
international in scope. While not quite as well-known as FIRST LEGO League, 
they are popular, worthwhile events. The Botball Educational Robotics 
Program engages middle and high school aged students in a team-oriented 
robotics competition. By designing, building, programming and documenting 
robots, students use science, engineering, technology, maths and writing 
skills in a hands-on project that reinforces their learning (www.botball.org/
about). Additionally, RoboCup is a very popular international program (www.
robocup.org/about-robocup) that uses robot soccer as the focus of learning 
and activities. Of particular interest for students through age 19 is RoboCup 
Junior, which is more closely aligned with the use of off-the-shelf LEGO 
Robotics materials.

RoboCup, in particular, is especially well represented all over Australia. For 
information about RoboCup in Australia, visit http://www.robocupjunior.
org.au to see a list of events from states and territories, as well as details of 
national and regional competitions.
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All these experts have used LEGO Robotics for many years. Most of these 
experts have been classroom teachers; others have worked with students in 
after-school or club activities. In the aggregate, these interviews represent 
many years of hard-won experience in preparing teachers to make LEGO 
Robotics a successful part of their teaching. As you work your way through the 
different types of materials in this book, it will be highly useful to embrace 
the advice of these experts as part of the understanding you take away.

The experts interviewed in this chapter range from teachers with extensive 
personal experience teaching with LEGO Robotics or coaching FIRST LEGO 
League (FLL) teams, to teachers who have provided mentoring and profes-
sional development to many others. Some are LEGO Robotics professional 
development specialists, spending all or the majority of their time at this. A 
number of the experts have experience in all of these areas. One, who is still a 
student, learned LEGO Robotics in a school program years ago, has remained 
a learner and enthusiast ever since, and teaches younger students in an after-
school program.

INTERVIEW A _______________________________________________________________________________

Dwayne Abuel
Technology Coordinator

Dwayne Abuel has been with the Pearl City Department of Education in Hawaii, USA,  
for more than 10 years. He holds a degree in music education for years P–12. Abuel is the 
author and webmaster of a site that focuses on the LEGO Robotics NXT system
(https://sites.google.com/site/roboticsengineerhawaii).

Mark Gura: Can you explain a little of your own background – what in your 
personal development led you to become a student robotics advocate and 
expert?

Dwayne Abuel: As a kid I especially loved playing with building blocks, 
Lincoln Logs and LEGO. I remember tinkering with all kinds of electronics. 
Most intriguing to me were the mechanics of things. Playing with my friend’s 
Pong game on his little TV was the start of me playing with technology. My 
interest with robots started with the show “Kikaida” [Japanese superhero] in 
the early 1970s.
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