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1. Introduction

In order to train human resources, both in the academic field and in the public-private sphere, the
NEON project has developed different teaching materials that can be used in courses targeting either
undergraduate or graduate students as well as professionals through continuing education programs.
Originally a total of 21 projects for developing these materials were identified as described in D3.2,
where each project may be used in one or more courses or more than one project could contribute to
a single course. These projects propose different teaching methodologies including flipped classroom,
project-based learning, problem-based learning, collaborative learning, case study and experiential
learning (i.e., hands on) through the use of the different laboratories that have been implemented in
the framework of the Neon project. The material consists mainly of slide lessons, hand-on activities,
video lectures, worksheets and quizzes. Most projects fall in the area of lot Connectivity and Networks,
and loT Applications, while a few deal with loT System Integration, loT Hardware and loT Data
Analytics.

In this context, a set of courses where these materials will be delivered has been proposed in order to
assess its impact when delivered. In the next sections, the development of the material for these
courses is analyzed and described.

2. Objectives of the Deliverable

The aim of Work Package 3 (WP3) is to adopt novel learning/teaching methods and develop classes to
modernize teaching on existing or new 1oT courses. To this end the development of teaching material
was proposed by partners in terms of projects that can be used to implement courses in different
programs and degree levels. This deliverable aims at describing the different activities that were
organized to monitor the development of the material and at analyzing its impact on the different
programs from each partner when delivery is planned.

3. Development of the teaching material

The development of the teaching material started in mid 2021 and several activities were organized to
monitor the progress and agree on common formats and methodologies. All these activities are
described and reported on the Intranet of the project, inside the WP3 Meetings and Activities section.

As described in D3.1 a web repository was created to host all the materials and provide visibility of its
progress as well as to collaborate with other partners in their development. An initial meeting was held
on September 23, 2021, to discuss this and coordinate development activities on the material. In
February 2022, two meetings related to the material development were virtually held. A first one on
February 10, which was part of a plenary project meeting, helped to discuss and achieve common
agreements on syllabus structures, common creative (CC) licenses and logos. A second meeting was
organized virtually on February 24, where all teaching material projects were presented orally by each
partner aiming to provide further details and foster collaboration.

In the following months the development of the projects was monitored by asking each partner to
report on the status of their projects using different online surveys. A first survey was conducted in
April 21, 2022,which reported that:

e 1 project was completed (100%)
® 6 projects were almost completed (beyond 70%)
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® 5 projects have more than 50% of development but less than 70%
® 6 projects have just started (between 30% and 50%)
e 3 projects were not reported, hence considered below 30% of development

A second survey was conducted by June 9 to assess the progress of the material development which
resulted in the following conclusions:

2 projects were completed (100%)

6 projects were almost completed (beyond 70%)

5 projects have more than 50% of development but less than 70%
5 projects have just started (between 30% and 50%)

3 projects where considered below 30% of development

A third survey and a virtual meeting was organized on October 27, 2022 aiming at not only reviewing
the material development but also the delivery of the developed material in different courses. A total
of 20 courses using the proposed material have either been delivered by 2022 and/or planned to be
delivered in 2023. In terms of these courses the level of development of the required material was
reported as follows:

e 13 courses have all the required material developed (100%)
3 courses have almost all the required material developed (at least 70%)
2 courses have more than half of the material ready (more than 50% but less than 70%)
1 course has less than half of the material developed (but more than 30%)
1 course has not yet developed the material (0%)

Overall, if all 20 courses are considered, the average level of the development of the material is about
86%, and the remaining material is expected to be developed before mid 2023.

4. Impact of the teaching material

A total of 20 courses were defined to be either modernized or created for the benefit of LA partners:
5 for UdelaR, 3 for UCU, 3 for UNMDP, 3 for UNS, and 6 for UNC. A total of 9 courses corresponds to
new ones, while the remaining 11, to existing ones which are being modernized. The total volume of
these courses represents about 104 ECTS (103.7). Most of the courses (14) are part of undergraduate
programs in engineering, but almost half of them (8) are part of graduate programs. Only a few of
them (6) belong to continuing education programs. Note that a single course can be part of more than
one program if accredited for so. All 11 existing courses being modernized have already been
accredited, while for the 9 new ones, 5 have already been accredited while the remaining 4 are still in
process. All these courses are planned to be delivered at least once by 2023: 13 of them have already
been delivered, while 7 new courses are planned for 2023. The teaching material required for these
courses has been developed since the start of the project, collaborative repositories
(github.com/neon-io) have been used for these purposes as described earlier.

A detailed table with the details for each of the 20 courses can be found in the project website and
related deliverable. Herein, we report a summary where between brackets we indicate the number of
ECTS, University, Undergraduate (UG)/Graduate (G)/Continuous Education (CE), Percentage of course
development, New course accredited (NC)/Modernized course (MC), delivery semester: first semester
(FS), second semester (SS):

1. Antenna Design (Disefio de Antenas) [3, UdelaR, G/CE, 100%, NC, S522/S523]
2. Cellular 10T Technologies (Tecnologias celulares de 10T) [3.6, UNS, G, 100%, MC, $522/5523]
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10.
11.
12.
13.

14.
15.

16.

17.

18.

19.
20.

5.

Cognitive Software Defined Radios (Radios Cognitivas Definidas por Software) [3.8, UNC, U,
100%, NC, SS22/5523]

Communication Systems Based on Software Defined Radio (Sistemas de Comunicaciones
basados en radio Definida por Software) [7.7, UNMDP, U, 80%, NC, FS23]

Computer Programming (Informatica) [5, UNC, U, 50%, MC, FS23]

Digital Communications (Comunicaciones Digitales) [5.1, UNC, U, 100%, MC, FS22/FS23]
Fundamentals of Communication Systems (Fundamentos de los Sistemas de Comunicacién)
[6, UCU, U, 100%, MC, FS22/ FS23]

Fundamentals of Communication Systems (Fundamentos de Sistemas de Comunicaciones)
[7.7, UNS, U, 80%, MC, FS23/5523]

Hands on loT (Disefio y aplicaciones con tecnologias 10T) [2, UNMDP, U, 100%, NC, SS22/FS23]
Hardware and Microwave Circuit design for loT [7.8, UNMDP, U, 80%, NC, FS23]

Internet of Things (Internet de las Cosas) [4.3, UNC, U, 70%, NC, SS23]

Introduction to Digital Communications (Introduccion a las comunicaciones digitales) [7.7,
UNC, U, 60%, MC, S523]

loT Design and Embedded Systems (Disefio de loT y Sistemas Embebidos) [8, UCU, U, 0%, MC,
FS23]

loT in Agribusiness (loT para la Agroindustria) [6, UCU, U, 100%, NC, FS22/FS23]

Low-power digital design (disefio digital de bajo consumo) [4.8, UdelaR, G/CE, 100%, MC,
$522/S523]

Real Time Embedded Systems (Sistemas Embebidos para Tiempo Real) [6, UdelaR, U/G/CE,
100%, MC, FS22/FS23]

Remote SDR Lab (Laboratorio remoto de radio definidas por software) [0.4, UNC, CE, 100%,
NC, S522/5523]

Communication technologies for loT (Tecnologias para loT) [3.6, UdelaR, G/CE, 100%, MC,
FS22/FS23]

Wireless Communications (Comunicaciones Inalambricas) [6.4, UNC, G, 100%, NC, S522]
Wireless sensor networks (Redes de sensores inalambricos) [4.8, UdelaR, U/G/CE, 100%, MC,
$522/S523]

Conclusions

As described throughout this document, the development of teaching material has been carried out
successfully from mid 2021 to late 2022. All partners have actively worked in this task, participating in
activities and meetings that were proposed to accomplish this goal on time. A total of 20 courses will
benefit from this effort, some of these courses have already been delivered by 2022 and all of them
are planned to be delivered by 2023.
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