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My Computer Science Story
I fi rst discovered computer science (CS) over 20 years ago while completing my 
undergraduate work in the Management Information Systems degree program at 
SUNY Old Westbury in New York. At the time, I wouldn’t have predicted that even-
tually, CS would become the new literacy or that I would be working with others to 
make these skills accessible for all students. My experiences working in the educa-
tion fi eld over the last 15 years have taught me that it takes will, know-how, technol-
ogy tools, practical strategies, and patience to do this work. My experiences have 
also lead me to believe that the goal of CS for all students can be achieved in many 
classrooms across various content/program areas by engaging learners experien-
tially in these complex skills through design and inquiry practices. 

Personally, I must admit that while in college, I (like many) struggled with the core 
CS concepts. I needed assistance in mastering computational thinking and the 
necessary trigonometric functions for programming in C++. Luckily, a friend and 
mentor, Shawn Alleyne, helped me get grounded in both computer programming/
coding principles and see the big picture by connecting my learning to my love of 
video games and, later, through developing fl owcharts for systematic planning. Lit-
tle did I know that Shawn’s techniques would become the cornerstone for my future 
classroom instruction with students and also with educators who attend my project 
based learning (PBL), computational thinking (CT), and programming/coding with 
robotics workshops. 

Introduction
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When Shawn began coaching me, I asked him, “If I’m learning about computers, 
then why am I taking four high-level math courses?” He said, “Jorge, computers 
are made up of two things: hardware and software. The hardware is anything you 
can touch. The software is your computer programs on the hard drive. Without 
software (or apps), the computer will not function.” I still didn’t understand (it 
was 1997 and I didn’t own a computer). He then asked me, “What do you like to 
do?” At the time, I hadn’t done anything yet, so I said, “play video games!” He said, 
“Think of the Street Fighter video game. When two of the street fi ghters are engaged 
in combat and one attempts to strike the other in the face, either he will block the 
blow, duck, or get struck in the face. A computer programmer using logic wrote 
code in a sequence of instructions to make that happen. As the street fi ghter jumps 
around the screen and uses other techniques, more complex algorithms within 
data structures are used to make that happen.” Shawn then showed me fl owchart 
representations of basic algorithms. His initial lessons enabled me to learn how 
both industrial and software engineers (among others) use fl owcharts for system or 
programming design. 

That was the fi rst time a teacher ever connected a topic in a school subject to 
something I was interested in, and in the process contributed to building my 
foundational knowledge in the governing principles needed for mastery of the 
skill(s). Shawn’s easy to follow lessons made learning programming and CS fun, 
more accessible, and compelled me to continue developing myself so that one day, 
I too could help others access this information by teaching them about CS through 
various edtech tools like robotics and now this book. 

Computer Science Becomes Relevant in Schools
Although this book is about educational robotics, it is impossible to set the stage 
for robotics without mentioning the relevancy of CS in today’s schools. After all, 
several aspects or branches of the CS discipline (such as computer programming 
and artifi cial intelligence (AI)) can be taught through robotics. When I began 
teaching in 2002, there wasn’t a CS-related teaching endorsement in my home state 
of New York. Luckily, when I moved to Virginia in late 2003, the endorsement was 
available for my teaching license, but there weren’t any CS programs in schools that 
I was aware of. I, therefore, took up the Technology and Engineering Education 
discipline—which I came to love and support teachers in for nine years during my 
tenure with Richmond Public Schools.  Little did I know that one day CS would be 
the future of education or that Congress would offi cially make CS part of STEM by © H
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the STEM Education Act of 2015 (Guzdial & Morrison, 2016). A year later, in 2016, 
President Barack Obama announced the Computer Science for All initiative and 
then in May of that same year Virginia governor Terry McAuliffe signed legislation 
mandating that CS, CT, and coding be incorporated into the Virginia Standards of 
Learning (Llovio, 2016).

In support of Virginia’s new policy, many art, career and technical education (CTE), 
mathematics, and science teachers throughout the Commonwealth now require 
assistance making this transition. Pioneers of this movement, Rebecca and Chris 
Dovi of CodeVA (along with others) have been leading the way in providing teach-
ers and schools with both curriculum and professional development in CS. My 
many travels (25 states and 60 plus cities) have alerted me to the fact that depart-
ments of education throughout the country are now beginning to articulate similar 
mandates for incorporating CS into K–12 instruction. Even the White House has 
made expanding access to learning CS education a high priority for the current 
Secretary of Education. This is actually a good thing—a very good thing! Not only 
will learning CS skills through programming, coding, and various edtech tools (like 
robotics) help teach kids to think computationally, it will also provide them the 
exploratory and preparatory skills needed for many of today’s jobs and careers. 

The Inspiration for This Book
First, I would like to acknowledge that the inspiration for my work are the count-
less educators that I meet in my travels and also online through various collabo-
rations (Twitter, Instagram, and the ISTE Computer Science and STEM networks, 
among others). Helping address their immediate instructional needs is what 
primarily guides my research (Valenzuela, 2019) and is the focus of my research 
agenda and the workshops, podcasts, webinars, journal articles, and how-to blogs 
that I continuously develop.

With CS now getting such a big push nationwide, I receive many requests from teach-
ers for assistance with understanding components of the K–12 Computer Science 
Framework, the CSTA standards and the ISTE Standards for Educators. More specifi -
cally, many of these educators are wanting to level up their skills for engaging stu-
dents in robotics by having them build and program robots. Luckily the majority of 
my undergraduate work was in both CS and business, and I have a degree in Manage-
ment Information Systems (MIS) from SUNY Old Westbury in New York. I also hold 
CS teaching credentials in Virginia, which makes it possible for me to help.© H
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Although I don’t currently prepare students for a specifi c CS course, I am conduct-
ing my Ph.D. research on employing the right strategies for proper teacher prepa-
ration for both CT and CS. The fi ndings in my preliminary data collections, my CS 
knowledge, and experiences in STEM and PBL enable me to offer targeted assis-
tance to educators from a broad range of content and program areas. Some of these 
include ELA, math, science, art, and CTE teachers who are interested in teaching 
CT and CS core concepts and practices in tandem with their core curriculum. 

Ever since my days with Richmond Public Schools, robotics has been a popular 
go-to tool for many of the teachers I’ve worked with. It all began for me when we 
used VEX robotics in both our Project Lead the Way engineering classes and after 
school robotics programs throughout Richmond. We used both VEX and LEGO 
in our middle school programs as well. I later transitioned into a National Teacher 
Effectiveness Coach (NTEC) with the International Technology and Engineering 
Educators Association (ITEEA). There I coached adults in building and program-
ming VEX robots for their engineering design high school classes.  To share these 
vast experiences on a broader scale and with educators everywhere, in 2017, I 
began creating how-to blogs for ISTE, Edutopia, PBLWorks, littleBits, and Medium. 
These various writings caught the attention of the editors at ISTE, and with their 
guidance, I set out to make this book a how-to guide for schools and K–8 educators 
interested in teaching robotics and real-world computational thinking without hav-
ing to make too many changes to the focus of their curricular contexts. I hope this 
book becomes a widely used resource for districts, schools, and enthused educators 
everywhere to level up their teaching practice with robotics.

Who is This Book for?
This book is written for K–8 teachers who may or may not have some experience 
with robotics and are looking to incorporate robotics into what they already do but 
may be unsure of where to start or how to scaffold the learning experiences of their 
newbie to experienced learners. Through lessons on the fundamentals of computa-
tional thinking and programming, and evidence-based teaching strategies, both the 
novice and expert can level up their use of robotics and have a good foundation for 
CS by applying the contents in this book. Whether you’re a CS, ELA, math, science, 
history, art, or technology teacher, this book will provide you the know-how for 
strategically engaging your learners in lessons designed to help them construct 
and utilize their knowledge about robotics and CS basics effectively. Additionally, 
this book is also for the teacher who is interested or tasked to hold an OST (out of © H
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school time) robotics club or looking to prepare students for competitive events. So, 
whether you are introducing robotics to students in a lesson, for competitive events, 
in an after-school club, or just as a fun activity, you will fi nd lessons in this book to 
support you on your journey of teaching robotics and beyond. 

For Content Area Teachers
If you teach one of the core content areas (ELA, mathematics, science, or social 
studies), you will fi nd a chapter dedicated to aligning important learning goals in 
your subject with robotics activities. However, this book does a lot more than that. 
It also provides you the basics and fundamentals of computer science, engineering 
(STEM), and computational thinking as they pertains to robotics and your content 
area. The reason for this is because robotics is not just a stand-alone activity. It is 
an amalgamation of several multidisciplinary skillsets found in various disciplines 
(among them mechanical engineering, electrical engineering, computer science, 
and STEM).

The support in this book also extends to assisting you with identifying your con-
tent area standards for each robotics activity or lesson as well as the appropriate 
correlations between them and both the ISTE and CSTA standards. Lastly, exam-
ples of how the content in this book is used across multiple classrooms are also 
highlighted—along with recommendations for the use of sound teaching practices 
that should be a part of every classroom. Constructivist learning (including project 
based learning) is also highlighted because the learning theories associated with 
constructivism inform the majority of the curriculum referenced in the book. It is, 
therefore, important for teachers wishing to teach robotics to maximize the learn-
ing outcomes of students by applying what we know to be sound from the learning 
sciences.

Elective teachers will also fi nd something useful in this book by using the learning 
goals in their standards as guidelines. As most standards and competencies already 
correlate in multiple ways to the four core subjects, simple modifi cations will easily 
fi t the context of multiple classes. 

For Technology and Computer Science Teachers
If you are already teaching robotics, CT, and programming in some form, you will 
fi nd this book helpful for assisting you with creating cross-curricular connections 
for your students and perhaps even for your colleagues. Both the computer science 
and engineering aspects of robotics and programming are currently hot topics in © H
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schools. And although many technology classes have covered many of these items 
in previous years, it is important to effectively convey the relevant and meaningful 
work we do with our students to our stakeholders. Therefore, highlighting com-
puter science and interdisciplinary learning by adapting many of the lessons in this 
book, or perhaps in your own lessons, may provide you the opportunity to demon-
strate the value of your discipline and course(s) to the K–12 community at large.

How to Navigate and Use This Book 
This book is organized into three parts and each part has 3–4 chapters.

Part 1: Building Capacity for Robotics with Foundational Knowledge and  
 Skills (Including Computational Thinking)

This section explores the basics of robotics, the building of robots, how 
robotics is used in the real-world, and how this context pertains to com-
puter science. Computational thinking is highlighted in this section as a 
foundational skill necessary for engaging students in more complex tasks 
with educational robotics. 

Part 2: Robotics and Computational Thinking in the Content Areas 
This section provides evidence for educational robotics and examples of 
robotics taught successfully in the classroom. There is a dedicated chapter 
for each of the four content areas that aligns important learning goals in 
each discipline with activities that use robots and robotics. This section 
also provides teachers the basics and fundamentals of computer science, 
engineering (STEM), and computational thinking as they pertains to 
robotics and also for elective and after school classes.

Part 3: Strategies and Approaches for Teaching Robotics and 
 Computational Thinking 

This section provides teachers examples and recommendations for the 
use of sound teaching practices. In this regard, constructivist learning 
(including project based learning) is highlighted so that teachers who 
teach robotics, computational thinking, and programming can maximize 
the learning outcomes of students through the learning sciences. This sec-
tion also shares practical tips for establishing an afterschool competitive 
robotics club. © H
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