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Hello teacher!

We have created this guidebook to help you while ad-
ministrating the six Code loT courses inside and outside
your classroom.

Here we present an overview of the Code loT courses, as
guidelines on how to study and use them.

At the end of the document, you will also find ideas on
how to develop lesson plans that cover everything from
conceptual aspects of the Internet of Things to practical
activities in programming, electronics, microcontrollers,
and communication between devices.

Cassia Fernandez, Irene Ficheman e Roseli Lopes
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Code loT Courses

The Code loT Courses (www.codeiot.org.br) were created to present introductory knowledge about tech-
nologies related to Internet of Things - or IoT. They are totally free, online and were created for Middle and
High school teachers and students. However, anyone interested can enroll and start learning.

o » CREATE YOUR OWN INTELLIGENT
Assistirma...  Compartilh OBJECTS TO SOLVE REAL WORLD
PROBLEMS

Get to know the main techniques and

= technologies and develop Internet of Things
CC’) : applications:

e Program games and animations

e Build electronic circuits

¢ Create apps for mobile devices

e Develop your own intelligent objects

Assistirno B8 Youlube
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Course content is made of short texts, videos and exercis-
es, as well as a Discussion Board where the participants are
encouraged to interact. The courses offered are:

Introduction to the Internet of Things
Learning to Code

Electronics: concepts and basic components
Physical Computing

Apps for Mobile Devices

Intelligent Connected Objects

® o p N

The courses cover different technologies that are useful for
the development of smart devices. Throughout the courses,
concepts and techniques related to Internet of Things are
addressed so that participants can implement real proj-
ects using her or his acquired learnings.

In the last course, the technologies learned along the 5 ini-
tial courses are integrated to carry out a final project. Within
the course, you will also find Lesson Plans with suggestions
for activities related to the content that has been studied.

Introduction to the
Internet of Things

OT103EN
Electronics: concepts and
basic components

OT105EN

Apps for mobile devices

Learning to code

Physical computing with
Arduino

Intelligent connected
objects



Formative Itinerary

The recommended training itinerary is the order of
courses listed above. However, some courses are
independent of the previous ones and may be tak-
en in a different order from the one proposed. And,
depending on your prior knowledge and the prior
knowledge of your students, one or the other course
may not be interesting. It is not necessary to finish
one course to start the next one.

Courses 1 (Introduction to the Internet of Things), 2
(Learning to Code) and 3 (Electronics: concepts and
basic components) are independent and have no
prerequisites in order to be completed.

For better use of course 4 (Physical Computing) it is
important to have some knowledge of electronics
concepts and components, or have participated in
Course 3 (Electronics: Concepts and Basic compo-
nents).

Course 5 (Apps for Mobile Devices) has a block pro-
gramming interface that is addressed in Course
2 (Learning to Code) and uses concepts of Ardui-
no communication addressed in course 4 (Physicall
Computing), as well as sensors introducted in Course
3 (Electronics: concepts ans basic components).

Course 6 (Intelligent Connected Objects) is based
on concepts addressed in all previous courses.

Check out the courses prerequisites in the table

below:
Course
1. Introduction to the Internet of Things None
2. Learning to Code None
3. Electronics: concepts and basic components None
4. Physical Computing Course 3

5. Apps for Mobile Devices
6. Intelligent Connected Objects

Prerequisites

Courses 2,3 and 4

Courses1,2,3,4e5
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Massive Courses

Courses are offered as MOOC (Massive Open On-
line Course), or Massive Courses. This means the
courses are free and online. Therefore, the classes
usually have hundreds or even thousands of par-
ticipants.During the courses, you and your students
will be able to interact with classmates through the
discussion board. To request help from the support
team, post a message on the board starting with
[SUPPORT].



Courses
Offerings

Registration for courses is permanently open, and
you can take them at your own pace.

U75)) {\‘“\“ AVEA RN Y

veew -

The participant enrolled in a course will have ac-
cess to the content even after its completion. Cer-
tificates are issued on the first business day of the 2021
week to all those who complete activities by the
Wednesday of the week before. However, to receive
it, the student will need to reach at least 60% of the
final grade, which is composed of the graded as-

signments and the final project.

https:/[codeiot.org.br/courses

em Unsplash
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Coursel.

Introduction to the
Internet of Things s

NE:

In this course, your students will discover what the
Internet of Things is and how it works, while discov-
ering some of its applications, that are already part
of their daily lives. They will also find out more about
the current tendencies of the field. You will project
solutions for real-world problems together and dis-
cover the technologies that allow for the develop-
ment of of applications in this area.

This is the only entirely theoretical course. All the
other ones are practical courses, based on the de-
velopment of projects.

This course made me learn a lot of different techno-
logy and IoT concepts. Thanks to this course, | learned
things that | will take for the rest of my life. | loved the
Code loT course.

In this course, you will:

o Understand how the Internet works.

o Discover what the Internet of Things is
and some of its applications that are
already part of our daily lives.

o Learn concepts and get to know trends
in Internet of Things.

o Identify problems and imagine solutions
that could be developed using loT
technologies.

o  Knowing tools for the development of
solutions.

10



This course offers an introduction to the universe
of programming. Using the Scratch programming
language, your students will have the opportunity
to create projects involving narratives, animations,
and games, while interacting in the Scratch online
community and going through a hands-on lear-
ning process.

Yes, the course allows the student to know the Scrat-
ch programming language and through this to inte-
ract with an active community. It has a very interesting
proposal and also a positive one. An environment with
a great diversity of ideas, creativity and a very diver-
se audience (age, gender, nationality, etc,) and that, in
my point of view, is a true example of how to teach the
importance of respecting diversity and how it is funda-
mental for the growth of us all.

In this course, you will:

o Understand what a computer program
is and develop a general view of the
potentialities of programming.

o  Get familiar with the Scratch
environment and participate actively in
the Scratch online community.

o  Learnimportant programming
concepts.

o  Create your own programs.

o Useimportant programming practices,
like remixing, debugging and sharing of
projects.

1



Course 3.

Electronics: concepts

and basic components

This course seeks to explain how an electrical cir-
cuit works and how to create circuits with electronic
materials you find around you.

By becoming familiar with electronics concepts, it is
possible to begin to understand how some simple
electronic devices we find in our day-to-day work.

The course as a whole is great, the written information,
videos, and activities are well-prepared and concise,
correlated with course texts. The course is well-
structured, and I have already recommended it to other
colleagues/friend professors both from the city network,
from the technical schools and also my Master's

program. , ,

In this course, you wiill:

o Learnwhatitis and how an electronic
circuit works.

o  Know the main electronic components
and its applications.

o  Familiarize yourself with electricity
notions that will help you understand
how the devices around you work.

12



Physical

Course 4.

Computinc

In this course, we learn how to use microcontrollers
(Arduino or other compatibles as well), to read data
from the environment and execute actions in the
real world.

We also discover how some electronic devices
around us work and how they can help when cre-
ating our own intelligent objects, which integrate
programming and electronic circuits.

As usual, | liked this course very much. | already sug-
gested it to all my students, including to the computer
projects monitor.

In this course, you wiill:

o  Understand what is a microcontroller
and its applications.

o ldentify sensors and actuators on day-
to-day objects and find out how simple
electronic devices around you work.

o  Assemble electronic circuits and
program them in order to create
intelligent objects capable of reading
information from the environment and
acting on it.

13



This course explores, practically, concepts that are
behind the functioning and creation of the smar-
tphone apps we use.

You and your students will learn to develop pro-
grams and interfaces using Applnventor in order to
make your ideas come to life.

It's a wonderful project! Every time | can, | suggest the
course for college friends and colleagues that are
starting Iin the electronics and programming world.
Congratulations to the developers of Code loT!

In this course, you will:

o Comprehend, in practice, the basic
principles for app creation.

o Learn how to use the Applnventor
platform to develop and interface and
program apps.

o  Get acquainted with design and
usability concepts that are important
when developing apps.

o Create your own dpps and see them
working in your smartphone or tablet.

14



Course 6.

Obijects

Intelligent Connected

In this course, you will use everything you learned
in the previous courses in order to create solutions
to real-world problems, while connecting different
technologies.

You and your students will develop a final project
and will learn how to create intelligent objects ca-
pable of communicating with smartphones or ta-
blets and interacting with the environment.

Thanks a lot for this opportunity.in the beginning, | thou-
ghtlwasn't going to learn anything since | already work
in this field, but I really enjoyed it, and it helped me soli-
dify my knowledge while presenting me with new inte-
resting tools.

In this course, you wiill:

o Identify problems and develop solutions
using the knowledge from the previous
courses.

o Integrate electronics, programming,
physical computing, and
the development of apps for mobile
devices.

o  Make the communication between
microcontrollers and mobile devices.

o  Create your own Internet of Things
projects with the potential to solve real-
world problems.

15
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Materials

To keep up with courses 3, 4 and 6 some basic
components are needed in order to execute the
proposed projects. The materials list can be found
in this address:

codeiot.org.br/lista-de-componentes-en

On this link, you will also find indications of stores
that sell the components online.

Since these are practical courses, it's important
that you and your students have access to the ma-
terials on the list in order to fully enjoy the lessons.

16
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How the
Courses Work

Each course consists of 5 sections: the first fours
sections are composed of written and video con-
tent, as well as grade and ungraded assignments.
In the last section, students dedicate themselves
to the creation of a final project, that integrates all
knowledge acquired during the course.

i
E
|
i
i
|

A equipe do Code IoT concede o presente certificado a

pela conclusiio do curso

Introduction to the Internet of Things
Carga horaria: 12 horas.
Emitido em 21 de Outubro de 2021. A autenticidade desse certificado pode ser verificada em

https://codeiot.org.br/certificates/2b53afc931c1445da8a8e2767eaf93f4

Iniciat tiva Desenvol Iviment to
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Graded assignments

In each section, there is a graded assignment on the contents covered. Graded as-
signments do not have a deadline for completion, but they must be done because
they make up the final grade, together with the final project.

Ungraded assighments

At the end of each class, the students will be invited to interact with their peers in the
Discussion Board of the course to share reflections, doubts and discuss other aspects
of their projects. These are ungraded assignments - they're not graded, but they're
great learning and interaction opportunities. See page 19 for some tips on how
interaction in the Discussion Board can be worked with your students.

Final Project

For each course, the student must create a final project that integrates the learning
acquired throughout the course. We suggest that the project is created little by little,
section after section - that way when you reach the end of the course, it will be ready.

Final projects are evaluated by the Code IoT Team. So that the participant can receive
a grade on your final project, it should be posted on the platform and the student too

o
(/)
. -
3

- O
O o

< &
™

Yo
c 3
0o
£ X
o

iR =

should do a self-assessment.




Discussion
Board

All people registered in the courses
have access to a discussion board,
in which they are ungraded assign-
ments are posted and questions re-
lated to courses are debated.

As the courses are open to the pub-
lic, it is important to align with your
students basic interaction behav-

iors, to ensure good use of this fea-

ture. Below are some tips that can
help you guide this discussion.

Personal information

It is important not to provide personal data such as
phone number or address in discussion board inter-
actions, as well as not make appointments with oth-
er course participants they met through the forum. All
care is welcome.

Keep conversation
appropriate

All messages are public and accessible to all partici-
pants. It is not recommended to use foul terms, swear
words, or rude expressions with course colleagues.

Personal criticism

We must not make personal criticisms and, in any hy-
pothesis, offend other participants. After all, we are all
apprentices and we must be respected!

19
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On the website naescola.codeiot.org.br/en we
have gathered interesting content for you, the
educator! In addition to our training schedule,
you will also find practice reports of teach-
ers who applied the learning from our online
courses and in-person sessions, and creat-
ed interesting dynamics with their students to
deal with content related to the topics covered
in the courses.

/

4

We created and made available through-
out the Code loT courses some lesson plans
aimed at helping teachers to address the
course contents with their students inside the
classroom. These lesson plans are within the
contents of online courses, in separate class-
es, visible to all registered. In addition, you can
also find them on Code loT (@ School.

The ideas that are documented there can be
an inspiration for you to work these themes with
your students!



https://naescola.codeiot.org.br/en
https://naescola.codeiot.org.br/en/lesson-plans/
https://naescola.codeiot.org.br/en

