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l. Introduction

In recent times, several governments and institutions have tried to adapt their
educational systems to the digital society, a society that, along with the
economy, has been rapidly transforming and becoming more technological
(European Commission, 2020; Ministry of Economy and Digital Transition,
2020). Thus, there has been a clear concern in teacher training policies in
Western countries and organisations that seek to support these policies,
focusing not only on the development of digital skills through initial and
continuing teacher training, but also through financial support for the
implementation of technological equipment (Meirinhos & Osorio, 2019; Silva
et al., 2019).

Since it is urgent to prepare quality teachers for 21st century schools (Flores,
2015; Quadros-Flores, 2016), the development of digital skills of educators
and teachers in initial training has been promoted, with a focus on skills
development in the areas of technical and pedagogical knowledge,
innovative active methodologies in context (Raposo-Rivas et al., 2020), and
the construction of experiential knowledge that promotes innovative
practices (Munoz et al., 2015), in which ICT play a key role in the practices
of teachers in training. Thus, all these profession-specific skills (Lucas &
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Moreira, 2018) are fundamental not only for changing educational practices,
but also for renewing the professional teaching identity in the digital age
(Quadros-Flores & Raposo-Rivas, 2017). However, despite the effort that
has been made in initial training for methodological renewal and integration
of educational technologies, particularly in Supervised Educational Practice,
in which they intervene in real contexts, there are difficulties that inhibit the
"disruptive innovation for being a challenge of radical transformation of
traditional cultures" (Quadros-Flores & Ramos, 2016, p. 196). In this sense,
the authors show that innovation must be gradual since it involves schools
whose renewal is slow. On the other hand, the lack of technological
equipment hinders educational practices, namely the development of
renewed and creative practices, since the school equipment in schools still
falls short of the expectations of the needs of the schools of the future
(ANPRI, 2018; Graca et al., 2020; Quadros-Flores, 2016).

In this sense, this article is part of the IFITIC Project which aims to rethink
educational practice with ICT in the initial training of future teachers, in order
to promote methodological renewal in pre-school education and in the 1stand
2" cycles of basic education. This is an exploratory and interpretative study
in which, based on the analysis of the public internship reports of students in
initial teacher training in the Master's Degree in Pre-school Education and
Teaching in the 1st cycle of Basic Education, we seek to understand, from
the analysis of the technological resources used and methodological options,
the potentialities and weaknesses found by future teachers in the practices
of the 1st cycle of Basic Education.

Il. Theoretical framework

Initial teacher education is a crucial stage in the training of future teachers,
the first stage in the construction of professional knowledge, representations,
skills and emotions of what it means to be a teacher. It is a moment of
socialisation in the educational reality, relevant in the construction of
knowledge, the know-how of being and being where professional ethics is
relevant in the self-perception of oneself and of others. Avoiding the
weaknesses mentioned by Mesquita (2010)

Some weaknesses found in initial training are presented, namely: a
routinization of strategies in the preparation of teachers, which inhibits the
development of educational innovation; an inability to adapt to changes
operated by society and the school, in recent years; out-of-step training
practices that do not find strategies that enable the articulation between
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theory and practice; and difficulty of articulation with schools, where future
teachers will work (p. 6)'

Initial teacher training is currently seeking to revitalise educational practices
by integrating new, more active and innovative methodologies, based on
varied resources that integrate the digital and analogy. Future teachers are
stimulated to find integrative methodologies, supported by clear objectives
that aim at the reconstruction of structural educational models. This
integration implies the development of the teacher's digital, pedagogical and
technical skills, in a permanent update, since "the Digital Competence of
educators and teachers is increasingly called for the renewal of educational
practices, so it is urgent to prepare future teachers for a school integrated in
the digital society" (Graca et al., 2021, p. 27). Note that, according to Costa
(2019), digital technologies can diversify pedagogical experiences in various
domains and areas of knowledge, in different pretexts with different
objectives and theoretical perceptions. In this sense, they can induce
innovation in teaching and learning processes allowing achievements that
were not possible before their existence. Conceiving digital technologies as
cognitive tools, which enhance students' complex thinking (Jonassen, 2007),
gives students the opportunity to build their knowledge through their use.

There are theoretical frameworks that seek to guide teachers and educators
in the development of their digital skills. We highlight the DigCompEdu
(Redecker, 2017) framework, which aims to support pedagogical practices
that enhance student participation in the teaching and learning process using
digital technologies. It is inspired by the progression model in Bloom's
taxonomy and contemplates several levels of digital empowerment
progression: (A1) - awareness; (A2) - exploration; (B1) - integration; (B2) -
specialisation; (C1) - leadership and (C2) - innovation. The MINERVA project
(1996-2004) and the Technological Plan for Education (2007) were important
in the past, as they constituted a set of measures of ICT integration in
Portuguese schools by the Government with the purpose of modernising
schools preparing them for the demands of the technological age. Currently,
the Ministry of Education's Program for Digital Empowerment of Schools
(2020) stands out, whose main objective is to develop teachers' digital
competencies with a view to a better efficiency in the pedagogical integration
of ICT transversally in the different curricular areas.

Integrating technology in the educational process also requires a
transformation of the teaching and learning paradigm itself, conceiving new

! quotation in Portuguese and translated into English.

ISBN: 978-84-1170-659-9



New trends and Research on digital education, technopedagogy and curriculum
Torres Fernandez, C., Gongalves Alves de Quadros Flores, P.M.,
Puig Guisado, J. y De la Serna Tuya, J.M. (Eds.)

ways of learning how to learn, which implies changes at the methodological
and curricular levels. At the curricular level, it has undergone changes being
rethought considering the Digital Society strengthening digital skills as
proposed by Prensky (2001) and Santaella (2010). Thus, a curriculum
connected to digital technologies is proposed, in which networks of
knowledge sharing, innovations and transformations are built, materialised
in a web curriculum (Almeida & Silva, 2016). In this context, the curricular
documents in force that guide the teaching and learning process, the
Essential Learning (EA) (Direcdo-Geral da Educacgao, 2018) and the Profile
of Students Leaving Compulsory Schooling (PASEO) (Oliveira-Martins et al.,
2017), show that ICT emerges as an area of cross-curricular integration in
the 1st cycle of basic education, in which all components of the curriculum
are developed. Its insertion refers to the development of digital skills aimed
at the exercise of active, critical and responsible citizenship, in which,
throughout the four years, students develop: i) critical, reflected and
responsible attitudes in the use of digital technologies, environments and
services; ii) skills of research and analysis of online information; iii) ability to
communicate appropriately, using digital media and resources; iv) creativity,
through the exploration of ideas and the development of computational
thinking with a view to the production of digital artefacts (p. 2).

There are also curricular guidelines for the use of ICT, which organise four
important work domains: i) Digital Citizenship; ii) Investigate and Research;
ii) Communicate and Collaborate; iv) Create and Innovate. Thus, it is
important that curricular documents guiding educational practices are
aligned with a digital curriculum, the web curriculum. For Valderrama-
Hernandez et al., (2021), cyber-citizenship currently encourages collective
thinking through the interconnection of analyses of the concrete reality that
surrounds us and makes it possible to work in networks, thus promoting
learning diversity.

This integration implies methodological changes, given that it is necessary
to rethink new, more active learning environments, and in this sense, active
methodologies have assumed an important role in educational settings
(Moran, 2018). It is intended, therefore, that students build their knowledge
in a participatory, autonomous and responsible way, developing digital skills,
enabling a transdisciplinary and entrepreneurial vision of knowledge. There
are several active learning methodologies: Gamification, Problems based
learning (PBL), Project based learning (PBL), Peer Instruction, Flipped
Classroom, Just-in-Time Teaching, Design thinking, Rotation by stations,
and others (Silva, 2020).
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This implies, in turn, that it is also reflected in the organisation of the
classroom space itself, since the physical environment of school buildings
influences the performance of students and teachers (Guardino & Fullerton,
2010). It is therefore crucial, to reflectively rethink the integration of
technology in these environments. However, the motivation of teachers and
educators is influenced by digital devices in the school context (Quadros-
Flores et al., 2013), which is sometimes reflected as an inhibiting factor in
the pedagogical integration of ICT in educational practices (Graca et al.,
2021). Therefore, when we refer to Supervised Teaching Practice (STP)
operationalized in real contexts, we must consider not only the didactic and
pedagogical knowledge of future teachers, but also the devices available for
educational practice.

We believe that the construction of renewed educational practices lies
essentially in the combination of the use of digital technologies with active
learning methodologies, and therefore we guide future teachers in initial
training in this direction because we believe in their potential, but we
recognize that there are weaknesses in the integration of this combination in
the students' practices. In order to better manage and empower the ICT
training and promote strategies that integrate digital technology, using their
internship reports we seek to understand: What digital devices do the
students in initial teacher training have available in their educational
contexts?; What weaknesses do the students in initial teacher training find in
their practice?; What kind of activities, strategies, methodologies do they
carry out in the schools where their internship takes place? This is why we
want to better understand this reality to better act in the initial training of
teachers.

lll. Methodological options of the study

This article is part of the IFITIC Project, which aims to rethink educational
practice with ICT in the initial training of future teachers to promote
methodological renewal in preschool education and in the 1st and 2nd cycles
of basic education. In this sense, it focuses on students in the initial teacher
training of the Master's Degree in Pre-school Education and Teaching in the
1st cycle of Basic Education, in which we will try to analyse public internship
reports, paying attention to the educational practices developed in the 1st
cycle of Basic Education.

This is an exploratory and interpretative study, based on a quantitative

analysis, supported by internship reports that are public from the year 2022.
Only the reports that were in the ESE repository, and therefore of public
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access, were considered. The writing of this internship report is a mandatory
requirement for the conception of a master's degree. It includes all the
educational practice developed in the internship context in the two valences
for which the master's degree qualifies. In this sense, we tried to answer the
following questions by analysing them: i) What digital devices do students in
initial teacher training have available in their educational contexts? ii) What
kind of activities, strategies, methodologies do they carry out in the schools
where their internship takes place; and iii) What weaknesses do students in
initial teacher training find in their practice? We analysed 21 internship
reports, of which 20 were written by female and 1 by male students.

IV. Analysis (and discussion) of the results

4.1. Digital devices available in the internship centres

Knowing the digital devices available in the internship contexts reflects the
possibilities offered for the construction of more innovative educational
practices, in which ICT is a means for the development of their students'
learning. In this sense, it is important for us to know this same reality, trying
to understand what technological park is available in the educational contexts
(Figure 1).

Figure 1.

Digital devices available in the internship contexts

18
16
14
12
10
8
6
: u
6 [] -
Computer Tablet Projector Speakers Interactive Robot
whiteboard  SuperDoc
and/or Bee-
Bot

Source: own elaboration.

The results in Figure 1 show that the learning centres have basic
technological equipment and resources, namely "computer", "projector”,
"tablet" and "speakers". Not all educational centres have speakers and
interactive whiteboards, and the resources for Initiation to Programming in
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1st Basic School, namely the Super-Doc and/or Bee-Bot robots, are scarce,
with only 9.5% of the educational contexts having these resources.

Regarding this small number of robots, it is possible that its justification
comes from the recent inclusion of Robotics and Computational Thinking in
Education in Portugal. The programme "Programming in the first cycle of
Basic Education" (Figueiredo & Torres, 2015) was created in 2015, in which
guidelines on computational thinking were created, which later included
suggestions from Educational Robotics. In 2018, Educational Robotics and
Computational Thinking became part of the official documents of the
Directorate-General for Education and its use began to be inherent in
teaching practices.

It is understood that, for renewed and innovative practices to be possible,
with a technological dimension that accompanies the creative and
methodological pedagogical processes, it is necessary that the contexts are
also renewed and accompany this growth, with the integration of various
technological elements that allow for the diversification and creation of new
practices. Thus, we conclude that the digital devices available in the
internship centres are still part of a construction process (Ramos et al. 2011),
a process that possibly requires investment not only in the insertion of new
digital devices, but also in training for their use in new practices.

Knowing that the digital devices available in educational settings influence
the educational practices of future teachers as they are sometimes factors
that inhibit the construction of more innovative practices (Graga et al., 2020),
we wanted to understand the weaknesses pointed out by students in initial
teacher training (Figure 2).

Figure 2.

Weaknesses/difficulties pointed out by students in initial teacher training in
their educational practice.
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Despite the effort that has been felt in the context of the modernisation of
schools - by the Parque Escolar programme (Portal Parque Escolar, n.d.), or
even the Action Plan for Digital Transition in Portugal (Ministry of Economy
and Digital Transition, 2020), with its various projects, including the
Education project called Digital School that is currently in force - the difficulty
in accessing the Internet is one of the major factors identified by students,
which hinder the implementation of innovative practices with the involvement
of ICTs in their internship contexts.

Thus, being considered as a desirable outcome, according to the latest
edition of the State of Education (CNE, 2021), "the proportion of schools with
access to internet and computers for teaching purposes"” (p. 28), in which the
equipment with internet connection has increased, it was deduced that most
students presented as the greatest weakness for the development of their
innovative practices the "poor internet connection”, followed by the option of
"no internet access", which implied, in some moments of the students'
practices, the adequacy (through the use of their personal mobile networks)
and/or adaptation of the digital tools already prepared.

The lack of a computer in the classroom was also identified as a weakness,
which compelled students to use their own personal equipment to boost their
practices. Thus, it was found that students in initial training often, together
with their Higher Education institution and the IFITIC project that provides
surfaces for request (integrated in InEd, Centre for Research & Innovation in
Education), ensure the necessary resources and tools to carry out
educational practices with ICTs.

In addition, when they found some ICT equipment, they reported that it did
not work or was not enough for the purpose of the lesson, which implies that
there is a need for greater investment in the maintenance of the technological
park available in educational settings, namely the operation of the internet
(either through a network or via WiFi) and the available computers.
Therefore, it is assumed the perspective advocated by Graga et al. (2021)
when they indicate that there are inhibitors to the use of ICT, namely the
technological resources and equipment of the educational centres of training.

4.2. Digital technologies and active methodologies used in their educational
practices

We also wanted to understand which digital technologies students in initial
teacher education used in their internship context, since they reflect the
pedagogical intentionality underlying the action. To this end, we used a word
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cloud that shows, through their internship reports, the digital technologies
most used by students (Figure 3). In the word cloud, the size of the words is
directly proportional to their frequency in the text.

Figure 3.

Word cloud regarding the digital technologies most used by students in initial
teacher training.

Padlet

Source: own elaboration using the WordArt digital platform.

In fact, identifying the digital technologies used by students in initial teacher
training enables us to understand the underlying pedagogical intentions. In
this sense, "Padlet" was the tool most used by students in their practices.
This tool allows for the creation of interactive murals that enhance the
interaction between the teacher and the student, through the exchange of
ideas, activities and materials (Silva & Lima, 2018).

The following words stand out: "Bee-bot", a robot used for the development
of computational thinking and spatial orientation, through programming
language; the digital platform "Wordwall", aimed at assessment and
gamification, which leads to the development of skills such as logical
reasoning, autonomy, concentration and dexterity (Jesus & Mota, 2021;
Sales et al., 2022). Likewise, the word "Voki" is highlighted, which shows that
students integrate avatars into their practices, thus increasing the motivation
to complete the proposed tasks (Quadros-Flores et al., 2018).
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Also, in the scope of the development of computational thinking and
programming language, "Scratch" is mentioned. With the same visual stain,
the digital platforms "Canva" and "QRCode" are highlighted, for content
creation; "Zoom", a technological tool that enables communication between
individuals.

In terms of gamification and assessment, students also mention "Kahoot",
"Plickers", "Quizizz", "Socrative" as platforms that allow the application of the
knowledge built throughout the pedagogical activities, the self-regulation
given by the immediate feedback, involving the student in the process of self
and hetero-assessment and the teacher as a professional who intervenes
immediately in the class or in the group of students who have obtained
unsatisfactory results. There are also digital platforms which allow the
construction of idea maps about the subjects to be studied, such as
"Mentimeter", "Bubblu.us" and "Vengage". There is also a tendency for
students to use Office tools, such as "PowerPoint" and "Word", as well as
digital platforms that allow the viewing of video content, such as "Youtube"
and "Edpuzzle". Also mentioned are digital publishing platforms such as
"Flipsnack" and even "Storyjumper", as well as "Lucidchart" for creating
online diagrams.

Thus, future teachers integrate different digital technologies in their
educational practice, which reflect different pedagogical intentions that
favour the teaching and learning process of students. They are aligned with
an open education in a humanistic paradigm where the student knows and
knows how to do, involving himself in the learning process where he builds
knowledge and representations about reality in connection with peers and
others. Thus, it should be noted that, currently, teacher training institutions
attend to the development of the future teacher's digital skills, aligned with
the guidelines recommended by the theoretical frameworks that prepare
them for the challenges of a digital school (Graga et al., 2021), stimulating
the mobilisation of this knowledge in a pedagogical and articulating range of
knowledge in the understanding of reality.

Thus, being aware that the integration of digital technologies in the teaching
and learning process should be combined with active and participatory
methodologies, we sought to understand which methodologies were used by
students in initial teacher training (Figure 4). It should be noted that,
throughout their educational practices, students used several
methodologies.
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Figure 4.

Active methodologies used by students in initial teacher training in their
educational practices.
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Source: own elaboration.

The predominance of the use of the "Project Work Methodology" in the
educational practices of the students in initial teacher training is remarkable
(100%) since it allows breaking away from the traditional stigma and favours
the development of inter and transdisciplinarity that promotes divergent
thinking and a multidimensionality that diversifies the processes and
promotes autonomy and significant learning. With 23.8%, the "STEAM
approach" stands out for its potential to integrate knowledge from Arts,
Sciences, Technology, Engineering and Mathematics to solve real problems,
preparing students for societal challenges. Problem-based learning is a new
way of learning that gives meaning to learning and promotes the
development of logical

and cognitive reasoning that favours students' complex thinking (Jonassen,
2007) and the development of personal skills applicable in students’ lives.

The methodologies "Gamification - escape room" and "Rotation by stations",
with 19%, are also mobilised for the pedagogical activities of students in
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initial training with their students, since the first one allows "developing
cognitive, emotional and social skills, stimulating creativity, critical thinking
and decision-making and leadership skills in solving tasks, problems and
puzzles that are related to the content to be addressed during the class"
(Pereira et al., 2020, p. 1009). The second, favours the involvement and
motivation of students because they assume an active role in their learning
(Alvarenga Souza et al., 2020).

The chart also shows, with a less significant percentage of 9.5%, the active
methodologies "Simulation" and "Made by them to them", since the first
creates motivation in the student to learn and act in accordance with the
learning that the teacher intends, and the second combines three important
steps in the learning process: the Flipped Classroom in the "prepare-do" and
Storytelling in the "make-tell" that together form the triad "see-reflect-
evaluate" (Quadros-Flores et al., 2019). And therefore, enhancers of active
learning of students.

Thus, it can be concluded that students in initial teacher training seek to
integrate in their educational practices, active methodologies in different
moments of the lesson, offering opportunities for students to construct their
knowledge in an active, participatory and autonomous way (Moran, 2018).

V. Conclusions

Understanding the realities of the educational contexts of students in initial
teacher training, as well as their methodological and technological options,
make it possible to identify potentialities and weaknesses in their educational
practices. The implementation of renewed and innovative practices requires
the necessary conditions for the pedagogical integration of digital
technologies, in which the educational contexts must accompany this
renewal and growth of technological equipment in an effective way, namely
regarding their quality, quantity and diversification. It was found that, given
the lack of resources found in cooperating schools, future teachers, thanks
to their personal equipment and support from the higher education institution,
found opportunities in educational spaces, assuming a teaching profile
capable of solving problems and designing and developing practices that
respond to the current curriculum. Furthermore, it was found that students in
initial teacher training recognise the potential of the various digital tools and
are able to assign different pedagogical intentions in a constant articulation
with the guiding documents of educational practice.
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Training teachers in line with a changing paradigm requires a strong vision
from higher institutions, an aligned collaboration with cooperating schools
and a willingness to be a teacher in the 21stcentury by future teachers.
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