2022 RACL_FTER STEM Fall Semester
Robotics Class

This class gives kids the opportunity to learn the fundamentals of
robotics, including the logic and programming knowledge required to
design and develop solutions to real-world problems. Students use

Science  Technology Engineering Mathematics simulation software to control a virtual EV3 robot, incorporating
different type of sensors and robot attachments to create fun programs.

Beginner: Over the course of 10 weeks, student will learn about loops and various sensors, including
Ultrasonic and Color. Using simulation software, they will programmer virtual robots to complete certain
tasks, like using the color sensor to stay inside a marked black square... Also they will apply what they
learn to design and program robots for a sumo competition as last project.

Advanced: Students will learn more advanced programming and new sensors, including Compass
and Infrared, to create more complex and powerful programs. Students will combine their knowledge of
variables and programming logic operations to complete challenges from the World Robotics Olympiad
and design programs to have robots compete in fully autonomous soccer matches.

e 1.5 hour/class, 10 hours discord support. $240/10 classes/10 weeks, $30 license for one year
e 9yrs.old +, No programming experience required for beginner
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P pyt h on Python Class

Python is one of the most powerful, yet simple programming

languages used today. Is used across various industries in all sorts of
applications, ranging from web development to data science. It uses simple syntax that makes it beginner-friendly,
making it a great choice for a first programming language.

Beginner: In this course, we will introduce the basic concepts behind not only Python but programming in
general. We will start by introducing basic data structures and then move into indexing and slicing with lists
and strings. Finally, we teach students about control structures and loop structures so that they learn how
to set conditions to run sections of their code. By the end of this course, students will apply and utilize these
concepts in the creation of multiple simple games as well as compete in a final class competition.This will
prepare students for more advanced courses in computer science taught in high schools and colleges.

Intermediate: Python Python intermediate builds upon the topics taught during python beginner. Students
will learn how to structure their code into functions and classes. Students will also build upon their
knowledge of lists and loops as they explore 2D lists and nested loops, while also diving into new topics
such as file handling and iterables. By the end of the course, students will understand how to apply what
they’ve learned to projects applicable in the real world.

e 1.5 hour/per class, 10 hours discord support, $240/10 classes/10 weeks
e 9yrs.old +, No programming experience required for beginner

REER AT

Python /& A4 Th e, [RIN thid e fal RIIGAETE 52— M Web JPRBIHIER Y, WS ML, BTN
MR 2 2K . BRI 28, 55 S4B R R, IR ERI S5, NIy
S GAEiE S M E k.

BIFHE:  BAIAG] T4 TR, LR Python TS HIZEAME S . WA HEEABHR ST IR, 1257
TR R 2R, 519 7 EAR IR SS AR ALk . SRS AR, 22 A2 RIAT iz HY SRS A 27 2 RS Bl 2 g 7
e R FHE % B JE TRRE R SE 3G 2, % AR R A T SENLAR 72 T r I 1 58 22 Pl iy o 5

BRI AN TTHGARRE, DARIEIE 22BN B N EERE . AT B3I 2 Web TFA SN ALY, Python &
[T TR SRR A S I A I D BE SR ORI Python BRUR, MRRSERR I, TS FHAE S H B & LA
FHEATH 2 ARURFERE GG, SO ARERSE S, RSBl A 5 AR R SR I 25 o

o 1.5 /N /IR, 10 /NI discord TEZRfRZS, $240 [ 10 KR [ 10 &
o SLBLLE, ¥R TFEMImMILELL

*Revised on 08/14/2022



2022 RACL_FTER STEM Fall Semester

P Dy thon Python Project

Python is one of the most powerful, yet simple programming

languages used today. Is used across various industries in all sorts of
applications, ranging from web development to data science. It uses simple syntax that makes it beginner-friendly,
making it a great choice for a first programming language.

Project: This project-based course focuses on developing students’ computer science problem-solving skills.
As one of the most popular computing languages, Python has tons of packages of pre-made code called
libraries or add-ons, making it one of the most versatile languages while remaining easy to learn. Project
class provides students an opportunity to become familiar with a few of these packages such as the time
module for time-related needs, turtle for simple graphics, and pygame for more complex graphics and
animation. Through the creation of games like a speed typing tester and nostalgic arcade games like Pong
and Galaga, students not only master these packages, but they also deepen their understanding of Python
and develop essential problem-solving skills not just vital for computer science. It builds on core Python
knowledge by introducing program planning to students, thus providing greater training in how to use and
apply basic concepts to the creation of algorithms for more complex problems. For this course, basic Python
experience is expected with a solid understanding of core concepts ranging from variables and loops, up to
functions and classes.

e 1.5 hour/per class, 10 hours discord support, $240/10 classes/10 weeks
e 11yrs.old +, Python programming knowledge and experience required
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Java Class
( Javais a High Level, class-based, object-oriented
a V a programming language that is designed to have as few
) implementation dependencies as possible. It is a general-
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developers write once, run anywhere, meaning that
compiled Java code can run on all platforms that support Java without the need for recompilation,
currently more than 3 billion devices run Java. itis used for: Mobile applications (Specially Android
apps), Desktop applications, Web applications, Games, Database connection...

Beginner: In this course, In this course, we will cover core programming concepts and structures using the
Java programming language. Key coding concepts that students will learn include logic control statements,
loops, and arrays. We focus on critical thinking and real-world applications, encouraging students to think
about how new concepts can be used to improve on old projects and how they can be used to solve new
problems. This course does not require any previous coding experience and aims to provide a solid
foundation for high school level courses.

Intermediate: In this course, expanding to new ideas including objects, inheritance, and polymorphism. As
with Java Beginner, for this class we strive to not only thoroughly cover these more advanced concepts, but
also focus on real-world application through interactive projects like simulating bank accounts or dice
games. This course requires some previous programming experience, with a solid grasp of basic concepts
like variables, loops, and methods; we aim to provide students a solid foundation for AP-level classes.

e 1.5 hour/per class, 10 hours discord support, $240/10 classes/10 weeks
e 11yrs.old +, No programming experience required for beginner
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Java Project
( Javais a High Level, class-based, object-oriented programming
a V a language that is designed to have as few implementation
) dependencies as possible. It is a general-purpose programming
- ; language intended to let application developers write once, run
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anywhere, meaning that compiled Java code can run on all

platforms that support Java without the need for recompilation, currently more than 3 billion devices run
Java. itis used for: Mobile applications (Specially Android apps), Desktop applications, Web applications,
Web servers and application servers, Games, Database connection... As Java is close to C++ and C#, it makes
it easy for programmers to switch to Java or vice versa.

Project: This course will be mostly focused on Java projects, with minor reviewing or teaching of content
where necessary. Students will have the opportunity to extensively practice programming concepts through
activities like writing graphics- and text-based games, deepening their understanding of Java in the process.
Most importantly, by flexibly applying their knowledge in different contexts, students learn critical problem-
solving skills that aren’t just relevant for Java. For this course, some Java coding experience is expected,
with a solid understanding of core concepts ranging from variables, and loops, up to methods, classes, and
basic inheritance.

e 1.5 hour/per class, 10 hours discord support, $240/10 classes/10 weeks
e 11yrs.old +, Java programming knowledge and experience required
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Tech & Communication Class

Communication goes hand in hand with developing technology, where teamwork and collaboration are
crucial, yet it is a skill that is often overlooked. In this course, students will learn how to articulate their STEM
ideas confidently and present it to an audience. Unlike other public speaking classes, this course focuses on
communication, and the creation of products, rather than just the presentation of them. Students will be
able to improve their current skills while also having plenty of opportunities to practice. These versatile
communication techniques that students will learn can be applied to all aspects of life, from creating a
presentation in school or submitting a proposal in the workplace to even improving day to day interactions.

T&C: Tech and Communication will be a unique course that integrates STEM or technology as
communication content by covering skills like how to speak and what to say, allowing students to articulate
their STEM ideas confidently. Topics will include effective research, creating a presentation, speaking
techniques, as well as question and answering. This class will culminate in a mock competition and includes
workshops for students to receive feedback. As a course on communication with a focus on technology, it
will target a variety of students, but is primarily aimed for those who already have basic experience with
STEM.

e 1.5 hour/per class, 10 hours discord support, $240/10 classes/10 weeks
e 10 yrs. old +, need basic experience with STEM
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Scratch Class

Scratch is the world’s largest coding community for young children. It provides
a visual programming language with a simple and intuitive interface that
allows young people to create digital stories, games, and animations. Scratch
promotes computational thinking and problem-solving skills, creative
teaching and learning, self-expression and collaboration, and equity in
computing. Scratch is always free and is available in more than 70 languages.

Scratch Jr: In this course, ScratchJr is an introductory programming language that enables young children
(ages 6-8) to create interactive stories and games. Children piece together graphical programming blocks to
make characters move, jump, dance, and sing. Designed to be an introductory programming language to
Scratch.mit.edu, ScratchJr serves as a fantastic foundation of computational skills for younger children.
ScratchJr is available as a free app for both iPad and Android tablets.

e 1 hour/per class, 10 hours discord support, $220/10 classes/10 weeks
e 6 yrs.old +, No programming experience required for beginner
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Teaching Team: FTER

(Foundation for Technological Education and Research)

NJ champion Team - First Tech Challenge 11697 Tech-tonic: Our
team received Control & Innovate Awards in almost every
competition since team established 6 years ago. These awards are
given to the team that solves game challenges such as
autonomous operation and intelligent control. Out team has been advanced to NJ State
Championship 5 out of 6 years, and won the State Champion the year before pandemic.

Based on years of practical robotics experience, our programming team started teaching
robotics programming online in Spring of 2020, by creating our own lesson plans and
including hands-on projects. We then founded the FTER organization, to promote the STEM
and provide learning environment for young kids. Over the last two years we expanded our
online courses to include Python, Java, Tech & Communication, and Scratch, offered 68
courses sessions, and reached to over 1000 students from around 20 States across the
country.

In Fall 2021 we organized students who have completed our Robotics lessons to attend the
World Robotics Olympia competitions. All our students (13 kids with 5 teams) had been
advanced from WRO USA 2021 and attended the WRO World 2021 championship. FTER was
invited to host 2022 USA National Robotics competition, we will provide 3 weeks free
bootcamp for our students, and also tech support during National & International
competition.

We are a team formed by more than 30 high school and college students. With our passion in
promoting STEM and enthusiasm in inspiring youngers, we promise to provide you the high
quality education and fun activities.

NEARBZEPA FTC11697 Tech-tonic BAER 2016 SISZLAE, ERHIGLLEREBEE FTC Bahes
WRIERER, 18/19 FE=1k 200 32 FTC SE B ESHMNBIRETE, 19-20, 20-21, 21-22 &=
HMEEMEESRNEGE, RBETW, EECEFBEIEESESE. RAEAMRIE/LFRIL AL,
BERBHEHM BRI R RN LAY, FEBEHMN. EMN. ALY, BBR/IA. FHzEIMN.
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Michael S. — Former FTC team 11697 President & software lead, certified Java programmer, Python
programmer, NYU Stern BTE Freshman

Leon W. - FTC team 11697 President & programmer, The University of Rochester Freshman
Charles J. - has EV3 experience with RobotCorps, Python/Java programmer, Pingry HS Senior
Patrick Z. - FTC team 11697 Vice President & programmer, HPHS Senior

Richard Z. - Experienced with Java and Python, UPenn Freshman

Sean Z. - Proficient in Python and Java, Purdue Computer Science Sophmore

Larry L. - Web developer (John Hopkins University course), Lua, and Python. Rutgers Prep Junior
Stanley C. - Proficient in Python, Java and Octave, CMU Senior (Math + CS)

Richard W. - Proficient in Python, Java, UC Berkeley Freshman (Math + CS)

Alex X. - Excellent in Python, Java. CMU Senior (Python Class teacher Associate, Computer Science)
Rachel A. - Proficient in Java and Python, MIT Computer Science Sophmore

Edison W. - Experienced with Java and Python, Rutgers University Freshman

Frank Z. - Excellent with Java and Python, USC Graduate Computer Science
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Forest S. - Excellent with Python/C++ on Machine Learning, MATLAB & Java, Graduated From Boston
University with Master Degree in Robotics Major

Elizabeth J. - has EV3 and Java experience, Montgomery HS Senior

Avery C. — Winner & finalist of Debate Tournament, years public speaking experience, EBHS Senior
Melinda X. - Model Congress, Won best debater at regionals, Forensics team, Pingry HS Sophomore
Allan G. - FTC team 11697 programmer, EBHS Junior

Catherine Y. - Excellent with Java, EBHS Senior
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