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Science and Technology Teacher
Training Project Based on Social
Inclusion

PM Castro', M Marqués?, A Dapena?
'Universidade da Coruria, A Corufia, Spain
2Universitat Jaume I, Spain
adriana.dapena@udc.es

Abstract. This paper reports an experience
carried out in the Master Degree in Compulsory
Secondary Teachers, Upper Secondary
Education, Professional Training and Language
Teaching, specialization in Technology, of two
Spanish public universities. This experience
promotes a higher education based on
collaboration and social inclusion. Work teams
from both universities developed technological
projects that respond to needs of people with
autism spectrum disorders, supervising those of
their respective mirror teams, considered as
sister, from the other university. In this way, we
work on a large number of transversal
competencies, which are crucial for university
students and, especially, for these future
teaching professionals.

Keywords. Collaborative Learning, Social
Engagement, Sustainable Development Goals,
Technology, Transversal Competencies.

1. Introduction

The development of transversal
competencies requires education in citizenship
[1] and the inclusion in teaching of activities
aimed at the mastery of basic social skills [2],
such as effective communication, respect, social
inclusion and assertiveness. Although the
reports of the degrees of the Spanish university
system usually include these competences,
there are very few subjects in our degrees in
which collaborative learning activities with
solidarity objectives are developed, especially in
those of a technological nature [3, 4].

In this paper we present an experience
carried out in the first quarter of the academic
year 2022-2023, involving professors and
students of the technology specialization of the
master's degree in teaching from two Spanish
universities. This master's degree provides
professional qualification for teaching in
compulsory and specific subjects of Technology,
Digitization and Digital Education, as demanded

by today's society, immersed in a dizzying
process of digital transformation driven by the
pandemic context of recent years [1, 5].

This experience, which begins in September
2022, is based on the development, by the
students of these masters, of science and
technology projects aimed at people with autism
spectrum disorder (ASD). These projects
include in university teaching activities focused
on achieving the following three sustainable
development goals: number 4 (quality
education), number 10 (reduction of inequalities)
and number 17 (partnerships for the goals). In
order to foster collaborative learning, the
projects developed by each work team are
supervised by a sister team from the other
university. In addition, three associations from
the environment of these universities, which are
dedicated to the care of people with ASD, also
participate in the development of the projects to
advise on their adaptation to the characteristics
of this group. Finally, science and technology
fairs were held at both sites, with the aim of
providing the students of the master's degree
and the users of these associations with a
meeting place for mutual learning and in which
direct personal interaction is essential.

2. Project description

The project takes place from September
2022 to January 2023 in two Spanish public
universities, located in different and distant
Autonomous Communities, which makes any
face-to-face contact impossible. In both cases,
the students were taking the course Technology
for teachers of Compulsory Secondary
Education in a master's degree program for
teachers. The entire project is divided into the
phases described below:

e Phase 1: Organization of the activity. The
professors of both universities hold several
meetings, prior to the beginning of the
academic year, to learn about the
organization of their respective subjects, in
terms of both content and schedule. From
these meetings, on the one hand, a common
calendar for the joint presentation of the
activity, the development of the projects and
the realization of the science and technology
fair is agreed upon. On the other hand, the
staff of each university holds, in turn,
meetings with the entities dedicated to the
care of people with ASD that are in its
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immediate environment, to coordinate their

collaboration in the different activities. In

addition, an online environment is created to
support the projects and facilitate
assessments through surveys and forms.

e Phase 2: Presentation of the activity. The
objective of this phase is the explanation of
the activity and also to know the interest of
the students on the development these
collaborative projects to support people with
ASD. This phase involves three groups of
people:

- Students, who receive information from
the other agents and can actively
participate by making comments or
asking questions.

- Professors, who are in charge of
presenting the project to their students in
the context of the master's course and
explaining the criteria and assessment
procedures of the activity.

- Professionals from associations for
people with ASD, who are responsible
for explaining the needs and interests of
the users of their services, and clarify the
doubts of students and professors on the
implementation of activities.

e Phase 3: Project development. The
objectives of the activity were two: 1) the
development of a science and technology
project adapted to the needs and interests of
people with ASD; 2) the creation of a
collaborative environment among students
from different universities. Three groups are
involved in this phase:

- Student teams: The work teams are
made up of three students at each
university, supervised by a sister team at
the other university. Each team has to
propose a science and technology
project and prepare a summary sheet.
This sheet is doubly analyzed by the
sister team, which initially makes
comments to improve the quality of the
work presented and then check the final
result of that project, after addressing
those initial comments. Online forms are
used for these mutual reviews.

- Professors: The proposal of each work
group is reviewed by the teaching team
of each university (made up of 1 or 2
teachers) to verify the adaptation to the
requirements of the entities and the
characteristics of their users.

- Professionals from entities: These
professionals participate in a training
session in the university classroom to
transmit orientations on the autistic
condition, in general, and its users, in
particular, and also accompany them on
the day of the fair.

- Phase 4: Science and technology fair. A
science and technology fair is held in
both universities, so that the students
can present their project to the users of
those entities.

3. Project results

After the meetings of staff from both
universities for activity organization during the
months of September, October and November,
contact was made with three entities (two close
to site 1 and one close to site 2) that agreed to
participate in both the presentation of the project
and the fairs. Since the fairs are held at the
facilities of each of the universities, two of the
entities decide to bring the users to those
facilities, but another one chooses, on the
contrary, to hold the fair at its own facilities,
although in a smaller version, both in terms of
number of projects and users.

The presentation of the activity (Phase 2)
consists of a panel discussion, in online mode,
with the participation of teachers, students and
professionals from the associations. After a brief
speech given by the professors, professionals of
the three entities make a presentation of
approximately 20 minutes each, whose central
theme is to show the difficulty that people with
ASD have to integrate into the education system
and the many barriers they have to face every
day. In order to solve it or, at least, minimize its
impact, they indicate some minimum guidelines
to follow when elaborating the projects and
exhibiting the activities during the fairs. The
panel discussion ends with a question-and-
answer session and a short debate among all
participants.

Table 1 summarizes the data of the
participants and results. A total of six projects
are carried out at each university by work teams
composed of three students. The groups
present their ideas and collect them on an A4
sheet. The worksheet should contain the name
of the scientists, materials, an explanation of
how to carry out the experiment and contain
some images to support that explanation. Each

226



Hands-on Science. Celebrating Science and Science Education

ISBN 978-84-8158-973-3

sheet is reviewed by the sister team of the other
university, which answers two questions via an
online form:

Table 1. Experience data

Item University 1 University2
Number of 18 18
students
Number of 2 1
teachers
Number of 2 1
entities
Number of users 35 6
Number of 3 4
technology
projects
Number of 3 2

science projects

e Question 1: Comment here what positive
aspects you find in the worksheet in terms of
structure, content and the experiment itself.

¢ Question 2: Comment here on what aspects
could be improved, trying to come up with
ideas for improvement.

It should be noted that the teams paid
special attention to the fact that the explanations
were clear and made suggestions for
improvement both in the wording and in the
aesthetics, following indications of the entities.
In addition, many teams congratulate the sister
team for their work.

As an example of the projects, Figure 1
shows the sheet for the construction of a
Theremin using an Arduino board. Figure 2
shows the sheet of a robot that uses a sensor for
object detection, so that users can play at
modifying the trajectory by placing different
objects around it. Both works were carried out
by students from university 1. Figure 3 shows a
pulsometer that introduces electrical circuit
concepts in a playful way and, finally, Figure 4
depicts a cutting and engraving system that
uses software developed by a team from
university 2.

The activity culminates with a fair at each of
the universities, of which some photographs are
shown in Figure 5. The fair at the site of
university 1, referred to as site 1, is attended by
approximately 20 people divided into three
groups: a first group of eight children under 18
years of age, attending different secondary
schools in the area; a second group of four

adults, and a final group, also of eight people,
aged between 10 and 12 years. The entity that
holds the fair at its headquarters has
approximately 15 users between 13 and 15
years of age. Finally, the second site is attended
by 6 elderly people who live in the association's
residence. Although the association has an
educational centre attended by children under
18 years of age, in the end none of them
participate because the activity is organized
outside school hours.

Robot inteligente

Sava cbrdcubos y esxcope s mefor A

Autoria:

Materiales:

Maddo controlador | 298N
Tornitleria

Figure 1. Sheet for the construction of a
Theremin using an Arduino board (in Spanish)

B (L)

Disfrutar de
nuestro
Theremin

Fabricando un

Theremin

Autoria: <

Materiales:

Placa de Arduino
(en este caso Mega, pero vale
cualquiera)

Sensor distancia

por ultrasonidos
Altavoz / Zumbador
Cables

Figure 2. Sheet for the construction of a robot
for obstacle detection (in Spanish)

PULSOMETRO

(GOm0 se hace?

2 Ow forma o samtre

& Conectr ol oo polo 8 e vela.

Figure 3. Sheet for the construction of a
pulsometer (in Spanish)
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All  these groups of people attend
accompanied by the professionals of the entities
that usually work with them. In addition, a
professional from one of the entities of university
1 comes to the fair to get to know all the projects
and choose three of them to be carried out in
their facilities.

- Cortey Grabado LASER

—— &n
Procedimiento, » ,{3,'«:-/’.-:
rl i
Con un equipo laser de Diodo de 10W, //(‘/,/ z
| . _}.mostraremos el poder érmico por (Jf 17 Mlon
concentracion de calor que tiene este Slip Y 1,.‘!!.'."'\"‘
| 1ipo de equipos, y como se puede E / f/&r,ﬂ I
grabar y cortar con ellos sobre 0 (“"CJ il y
Materiales: diferentes maceriales. Vemos = " Sl
2 I igualmente como como se pueden wxy% ﬂ
0 controlar de forma mas o menos
3 o‘ﬁm"mj‘“ l sencilla desde un programa de
v ordenador.
+ Gafas de proteccion UV. l :
—:’mﬁeﬂmm Mediane un teciado U Taten, h
varios tipos deberan poner el nombre, una imagen, % y
¢ Plancha - 0 cualquier otro y veremos y L
G .m‘"im explicaremos como se transfiere este r
R o | grabado o corte al marera. -3
M&w Posteriormente podemos pintar las o
2_ ! . | lewas generadas o pegaras, etc. A

Figure 4. Sheet for a cutting and engraving
system (in Spanish)

Figure 5. Photographs of the projects shown in
the science and technology fairs

The students had the opportunity to give
their opinion about the project. In particular,
these are the answers received to the question
"What do you think is the main strength of the
service-learning project carried out?":

e "Dealing with external
university."

e "Being able to interact with people outside
the centre.”

¢ "Meet students with possible difficulties and
motivate them with the use of technologies."

e "Contact with students of similar ages to
those we will encounter in our future work."

e "The face of children."

e "Collaboration between the
associations."

agents of the

different

e "To get to know other realities, understand
differences and value sharing experiences."

¢ "The material realization of the projects and
the staging."

e "The usefulness that the activity has in the
social fabric."

¢ "That everyone who participates learns from
their own perspective."

e "To be able to put into practice the
knowledge acquired with a real group."

¢ "l find it an innovative methodology and it
does social good."

e "To be able to influence the community in a
direct way and to do interesting and
motivating teaching."

e "Having real contact with students with
difficulties allows you to learn about them:
how to deal with them, their behaviour and
their likes and dislikes and concerns."

e "Better understanding of the needs of the
association's users."

¢ "Applying knowledge in real life. Dealing with
people."

4. Discussion and conclusions

Collaborative learning is the educational
approach that seeks to improve the acquisition
of competencies through teamwork. In the
experience  presented in this  paper,
collaboration takes place between members of
the same university, but also through twinning
with members of another university located in a
different Autonomous Community. In general,
the first type of collaboration, of an internal
nature, can be easily carried out and is
frequently used as a work methodology in the
university context. On the other hand, the
second type, of an external nature, is very
infrequent, and presents problems not only of
synchronization of academic calendars for its
realization but also of differences between
obtained results, both in terms of projects
carried out and assessments through surveys
and forms.

The implementation of activities aimed at
people with ASD is very positively valued by the
students of both universities, which is important
because the master's degree trains future
secondary education teachers who will surely
find students with ASD in the classrooms.

In addition, very good rates from
assessments have been received from the three
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entities that have participated in the experience,
which highlight, above all, the involvement of
students and professors. One of the greatest
satisfactions of this experience has been,
without a doubt, the great interest of those
attending the fairs on the projects that the
students had developed, actively participating in
the proposed activities and interacting with
students. Many have shown their intention to
replicate the projects at home or in their entities,
and have even shown interest in the possibility
of repeating the events next year.
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