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ABSTRACT

This study addresses the integration of Digital Information and Communication Technologies
(DICT) in higher education in Brazil. The objective was to present teaching practices and skills
necessary to effectively use DICT. Eight interviews were carried out with teachers experienced in
integrating DICT in both face-to-face teaching and e-learning. Data analysis was carried out using
the IRAMUTEQ software supported by the literature related to the topic. The results highlighted
practices that include the use of tools such as Microsoft Teams, Google Classroom, Kahoot! and
Padlet. In a broader analysis of practices, it was found that teachers must understand students’
needs, plan activities aligned with the pedagogical objectives, and stay up to date with technologies
and active teaching methodologies. Essential skills for integrating DICT include deeper knowledge
of the functioning and operation of various technologies, a theoretical understanding of the role of
these technologies in the educational process, and a solid knowledge of the content to be taught
to effectively integrate technology and achieve pedagogical objectives. Skills to teach effectively
using digital technologies, promote their ethical and safe use, and a commitment to ongoing
professional learning and engagement in professional networks are also essential.
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INTRODUCTION

Earlier studies have noted that digital Information and Communication Technologies (DICT) have
become driving forces that shape the dynamics of society and organisations (Rosso, 2015).
Interactions, forms of negotiation, and access to information were revolutionized, presenting
unprecedented alternatives for building knowledge, entertainment, and relationships (Punie &
Redecker, 2017).

The labour market has not remained immune to this technological revolution. The relationships
between employers and employees, as well as work dynamics, were profoundly influenced by
these new tools (Veloso & Dutra, 2010; Rosso, 2015; Dias & Meirinhos, 2020). The nature of some
occupations has changed; for example, traditional agricultural activities are merging with
technology, thriving e-agriculture, which has required farmers to adapt to these new realities
(Valente, 2018). However, the interaction and acceptance of these technologies have varied
significantly among generations with older generations facing greater challenges (Mariano et al.,
2019). Other studies, for example, show that baby boomers were often seen as resistant to change
and reluctant to incorporate new tools into their daily routines (Rosso, 2015). On the other hand, it
is crucial to recognize that DICT affects all age groups, from generations Y and Z to baby boomers
and generation X. Each generation faces its challenges and opportunities in the digital age.

The incorporation of DICT in the educational sector has profoundly transformed the teaching and
learning landscape. Experiences such as the one in the district of Huntsville, Alabama, where
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textbooks and notebooks were replaced by laptops, illustrate a global trend towards digitalisation
of education (Moreno, 2013). Even though the literature indicates, to a certain extent, that there is
inequality concerning access to DICT between individuals from developed and undeveloped
nations (Moura & Borges, 2022; Nishio et al., 2022; Geremias, 2023; UNESCO, 2023), education
in knowledge-emerging economies can become pedagogically effective by adopting a blended
learning approach (Sinha & Bagarukayo, 2019). According to Fuentes et al. (2019), DICT has the
potential to catalyze significant changes in educational methodologies, as long as they are used
effectively.

Given the significant impacts of DICT on professional relationships, including in the educational
area (Valente, 2018) and the ubiquity of digital devices and the duty to help students become
digitally competent, requires teachers to develop a wide range of skills, as well as their digital
competence (Punie & Redecker, 2017). In this sense, it is necessary to be flexible and
technologically competent to adapt to this constantly changing world (Kirmizi et al., 2021). Being
technologically competent goes beyond the ability to use digital tools; it is about the teacher's ability
to understand how to effectively integrate them into the pedagogical process. Mariano et al. (2019)
emphasized that, despite daily coexistence with DICT, individuals, teachers included, have different
levels of interaction and acceptance of technology. Therefore, continuous and adapted training is
essential to ensure that educators are not only comfortable but also effective in the implementation
of technology-assisted pedagogical strategies.

Livingstone (2004), highlighted society's growing need to facilitate the acquisition of skills and
abilities to use DICT effectively and safely. In the educational context, this translates into preparing
teachers to create learning environments that are, at the same time, technologically advanced and
pedagogically sound.

The need to map and understand both teaching practices concerning DICT and teaching skills to
implement these practices has become vital. Therefore, this study is aimed at presenting teaching
practices using DICT in the context of teaching face-to-face in higher education in Brazil and
proposes, based on literature, the skills necessary to implement these practices

THE IMPACTS OF DICT IN EDUCATION

When talking about technology, individuals tend to associate it with the digital world. However, as
noted earlier by (Lima et al., 2013) technology is not restricted only to that). This vision that relates
technologies to the digital world was mainly due to the popularization of the Internet, which
enhanced the use of DICT in various fields.

The transformations brought by the Internet and the new DICT affect different sectors of society,
including education. This results in new challenges for educational institutions and teachers related
to the way they teach and mediate knowledge through the use of these technologies (Santos &
Teixeira, 2020). For Bartek & Nocar (2016), education can be carried out at any time and any place
in which technology is available.

Education found in technological resources a way to reinvent itself and eliminate barriers imposed
by traditional means to deliver education. Among twists and hybridism of models aimed at
transmitting information, online education (Tavares-Silva et al., 2014), as well as face-to-face
teaching using DICT, was established to make teaching more attractive and dynamic for students
(Smith, 2004; Becker, 2010; Valente, 2018).

Despite the evident positive impacts of DICT in the classroom, the use of technological resources
can face some resistance from teachers. For example, the use of smartphones by students in the
classroom (Valente, 2018). In this sense, the actors responsible for the teaching-learning process
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must be open to the use of DICT; action within the classroom must increasingly be mediated by the
use of technological resources (Valente, 2018; Santos & Teixeira, 2020).

In the interaction between machines and students, the presence of a mediator who can help
students in their journey of acquiring knowledge is crucial. As the earlier studies have shown,
building knowledge involves attentive monitoring of the learner, seeking to understand their real
activities and progress (Tavares-Silva et al., 2014). In other words, building knowledge is the ability
of the interventionist to propose challenges to the students and help them attribute meaning to what
is being accomplished (Valente, 1999).

It is important to highlight that globalization, as Santos (2008) pointed out, has brought several
problems to society, such as unemployment, poverty, average wage reduction, and,
notwithstanding, higher costs in high-quality education. It is worth mentioning that several studies
have indicated that teachers' practices are not purposefully oriented towards the dissemination of
an education focused on Science and Technology Studies (STS) and Critical and Creative Thinking
(CCT) among students (Magalhdes & Tenreiro-Vieira, 2006; Szabo & Schwartz, 2011). In this
sense, it is even more necessary for teachers to develop conscious didactic-pedagogical practices
aimed at CCT, as only in this way will it be possible to make students critical and creative citizens
(Tenreiro-Vieira & Vieira, 2022).

Using DICT or integrating them into educational practices was defined by Hew & Brush (2007) as
the use of computing devices, such as desktop computers, laptops, handheld computers, software,
or the Internet in the classroom. In a broader view, the Learning Technology Standards Committee
- LTSC (2007) stated that technology-supported learning can be based on: computer-based training
systems; interactive learning environments; intelligent computer-aided instruction systems;
distance learning systems; and, collaborative learning environments.

It is important to understand that the main customers of educational institutions, both primary and
secondary, are students. According to Valente (2018), the vast majority of students were born in
the technological era and will certainly have difficulties attending expository classes (lectures). For
the author, these students prefer to read content through digital resources rather than printed
material.

At the beginning of this millennium, faced with technological innovations, Perrenoud (2000) stated
that it was necessary to consider that educational policies had changed and that teachers and
schools had a new role, among which the following stood out: the individualization and
diversification of training paths; introduction of learning cycles for students; emphasis on formative
rather than normative assessment; development of teaching teamwork; placing the student at the
centre of the pedagogical action; use of active methodologies; and, working with problem situations.

Given this, educational institutions must be aware of the evolution of digital technologies and how
they are changing and can change teaching and learning processes (Santos & Teixeira, 2020). We
are talking about the need to adapt the traditional teaching model — in which the teacher's objective
is only to transmit information and does little to help build knowledge, that is, they have been
teaching their classes without using technological resources and the students are left behind their
desks writing down all the content on a sheet of paper (Valente, 2018) — bringing innovations into
the classroom, using digital technologies aimed at improving learning results.

For Fuentes et al. (2019), although it was clear that educators have started to integrate DICT into
the productive teaching and learning process — used to replace traditional teaching models —,
fundamental changes have not yet been seen, given that technological resources are used only as
accessories. Furthermore, the authors highlighted the lack of innovative methodologies aimed at
integrating technologies.
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Therefore, for DICT to be correctly integrated into the teaching and learning process, the teacher
must have certain knowledge, skills, and attitudes to achieve the main purpose in a classroom,
which is to build knowledge along with the student.

METHODOLOGY

This research adopted the following structure in terms of its type (i), nature (ii), and approach (iii):
utilising field research; exploration, and a qualitative approach.

Field research is aimed at clarifying doubts, validating assumptions, or identifying new interactions
through direct observation of events as they occur naturally, collecting and recording relevant data
for future analyses (Prodanov & Freitas 2013). Therefore, the question we seek to clarify is: "What
are the teaching practices and skills concerning DICT in face-to-face higher education?"

Regarding exploratory research, Prodanov & Freitas (2013) stated that the objective is to gain a
deeper understanding of the problem in question, clarifying it or formulating hypotheses related to
it. Theodorson & Theodorson (1970), who also had the same understanding as Prodanov & Freitas
(2013), defined exploratory research in more detail and stated that such research can use any
variety of techniques — usually with a small sample, allowing the researcher to define their research
problem and formulate their hypothesis more precisely.

Within this perspective, interviews were carried out with a sample of eight professors from Brazilian
public universities. The focus was to elucidate and deepen knowledge regarding pedagogical
practices related to the use of DICT. This initiative sought to achieve a more in-depth understanding
of the issue presented. The questions were asked to the participants of this research to answer the
research question: What are the ways that you, as a teacher, use DICT in your classes?

In addition to the above, other questions were asked of the interviewees to further deepen the
understanding of teaching practices concerning DICT. The interviews took place virtually, using the
Microsoft Teams video calling platform, and all interviewed teachers who agreed to participate in
the research indicated acquiescence to a virtual informed consent form. This research respected
all ethical procedures for data collection and was approved by the Ethics Committee for Research
of the University of the Azores under number 14/2023 and distribution UAC/2022/26660.

From this, a content analysis was carried out from the perspective of Bardin (1977), which followed
the three proposed chronological poles: i) pre-analysis: ii) exploration of the material; iii) treatment
of results, inference, and interpretation.

The interviews were recorded with consent and transcribed in full. A synthesis of each of the
responses relating to each of the questions was prepared for pre-analysis. Then, a textual corpus
was created covering all interviews. In the second phase, the exploration of the material involved
coding the textual corpus. This phase requires the researcher to segment the material according
to defined categories, grouping the responses of all interviewees, according to the sequence of
questions and interviews.

After coding the textual corpus, the R Interface for Multidimensional Analysis of Texts and
Questionnaires (IRAMUTEQ) software was used. Camargo & Justo (2013) earlier explained that
IRAMUTEQ offers a range of text analyses from basic word frequency counting to more advanced
methods, such as Descending Hierarchical Classification (DHC) and Similarity Analysis.

We chose to use DHC which, for Reinert (1990), referred to the combination of segmentation
techniques, hierarchical classification, dichotomy based on factor analysis and dynamic clusters.
Camargo & Justo (2013) argued that IRAMUTEQ facilitates the analysis of qualitative data through
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DHC, employing a post-factor analysis that maps words and variables in a two-dimensional graph.
The software interface allows access to the text segments linked to each class, providing context
to statistically relevant words and enabling a more in-depth qualitative analysis.

In summary, the analysis method was as follows: i) initially, data were organized and prepared for
analysis, that is, textual corpora were created for each of the interviews; ii) then, all data were read
in detail, with repeated re-readings to evaluate the transcribed content and generate a summary of
the data collected; iii) it involved detailed data coding using the IRAMUTEQ software, which
generated DHC dendrograms for each of the questions asked to participants; iv) all classes
presented in the dendrograms were evaluated and new analyses of the interviews were conducted;
v) the results were presented based on the interpretation of dendrogram data and on the literature
consulted.

RESULTS AND DISCUSSION

Initially, information was collected from the interviewees about their relationships with DICT, such
as training, professional experience, research areas, and teaching modalities.

The interviewees are significantly experienced as teachers at different levels of education. Their
research areas are varied, covering topics such as intelligence technologies, digital design,
pedagogical models for distance learning, educational recommendation systems, educational
technologies, competency-based curriculum in professional education, teacher training, digital
competencies in education and digital technology applied to education. One professor does not
have a doctorate (only a master's degree) and only two interviewees work in the face-to-face
modality exclusively, while the others work both in distance learning and in-person teaching.

Based on the interview data, IRAMUTEQ, after carrying out the DHC, generated a dendrogram
with seven classes of words. The word classes for the question related to the ways of using DICT
in the teaching-learning process which suggested different ways of use, are shown in Table 1.

Table 1: The use of DICT based on the dendrogram generated by IRAMUTEQ

Technological tools | Microsoft Teams, Google Classroom, Padlet, Kahoot!, Moodle,
used StreamYard, Polling and Gamification tools.
Provision of material —» Moodle and Microsoft Teams
via Virtual Learning Activities Infographics, polls, quizzes, games.
Environment L Flaboration

Use of social
networks and online
communities
Assessment and feedback via Virtual Learning Environment and social networks
Diagnostic tools to assess
previous knowledge
Integrating DICT to active Flipped classroom, rotation by station and
learning methodologies Hid gamification
Promoting student autonomy for research, creation, and development of skills in the
digital environment

Blog creation activities and development of written
communication skills.

—I»  Microsoft Teams, Moodle, Kahoot!, Games.

Source: Research Data (2023).

The use of various technological tools while teaching in the face-to-face modality, such as Microsoft
Teams, Google Classroom, Padlet, Kahoot!, Moodle, StreamYard, and other polling and
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gamification tools, is a practice that, according to the data collected, can provide more quality to
face-to-face teaching.

Some tools, such as Moodle and Microsoft Teams, despite being solutions for e-leaming (Machado,
2008; Abar & Dias, 2021) are, according to those interviewed, useful tools when it comes to face-
to-face teaching. The research carried out by Santana & Cruz (2014), which was based on the
construction of an online room for the interaction of students in a face-to-face discipline,
demonstrated that the use of Moodle is an effective strategy that can increase the engagement of
both students and the teacher regarding interactions.

The interviews corroborate the importance of DICT for the inclusion of students with disabilities,
such as hearing and visual. Moodle is mentioned as a platform that can be adapted to meet these
needs, increasing the font size for students with low vision capability or using descriptive audio for
blind students, for instance. The focus is on making education more accessible through
technological adaptations.

Moodle is also highlighted as a useful electronic system for creating and administering online
assessments. This use of the tool allows the teacher to monitor student behaviour in a virtual
learning environment, such as who is accessing it, time spent in it, completion of activities and the
level of student engagement.

Kahoot! is cited as a tool for student assessment that encourages engagement and competition
among students. This tool was mentioned as enhancing the student's protagonism in learning. In
one of the interviews, it was reported that Kahoot! after several learning experiences using DICT,
was the tool chosen by students for developing virtual competitions in their seminars.

Although there are challenges and room for improvement, Wang & Tahir (2020) carried out an
analysis of 93 studies on Kahoot!, showing that the tool tends to improve learning and classroom
dynamics, reduce student anxiety, and be positively received by students and teachers.

Tools such as Moodle and Microsoft Teams were also cited as important means of making materials
(such as articles, handouts, books, and power point presentations.) available to students. Padlet,
for example, was mentioned in the interviews as being an important ally in promoting greater
engagement on the part of students.

Beltran-Martin (2019) used Padlet as an online collaborative learning tool to create a collection of
teaching materials. This approach resulted in high student satisfaction and good academic
performance. Advantages included its ease of use and flexibility, which encouraged students'
reflection on their learning and improved their interpersonal and management skills.

For successful integration of DICT, it is crucial to consider existing barriers, such as limited Internet
access, insufficient managerial and technical support, negative attitudes, and lack of skills with
DICT (Hew, & Brush, 2007). The research by Rossi et al. (2021), carried out during the COVID-19
pandemic, showed that elementary school teachers faced challenges in using Microsoft Teams for
remote classes, such as lack of platform know-how, Internet difficulties, low student engagement,
and technological issues, highlighting inequalities in access to education. One of the main findings
of the research carried out by Sinha & Bagarukayo (2019) revealed that in emerging economies,
such as Uganda and India, the effective use of technologies, mainly in the e-learning model,
requires improvement of basic teaching infrastructure.

The existence of inequality in access to DICT is a fact, especially in undeveloped and
underdeveloped countries. Therefore, for the use of open access resources — such as Microsoft
Teams, Google Classroom, Padlet, Kahoot!, Moodle, StreamYard, and other polling and
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gamification tools — to be integrated into the teaching-learning process, existing barriers need to
be overcome, starting with those that require the action of educational institutions.

Social networks, which were practices cited by interviewees in the teaching and learning process,
are tools or online environments that support people's interactions, such as Podcasts, Blogs,
Microblogs and Visual Social Networks (Goulart, 2014). Juliani et al. (2012) proposed a guide for
the use of Facebook in higher education, highlighting institutional and teaching responsibilities.
Teachers' responsibilities included: i) promoting interactivity and support through chats; ii)
publishing educational content, such as class materials and schedules; iii) evaluating students’
work on the network; iv) encouraging debates to reinforce learning; v) managing online content and
events, keeping pages updated; and vi) teaching ethics and digital responsibility, balancing
personal and professional aspects.

Virtual Learning Environments (VLE) such as Microsoft Teams, Google Classroom and Moodle
may not be as well known to some students and teachers, as seen in the research by Rossi et al.
(2021). However, social networks such as Facebook and Instagram are used by the majority of the
world's population (Statista, 2023), and have similar functionalities to the aforementioned VLEs,
and can become more attractive in the educational environment.

The use of Instagram for educational purposes has generated several contributions to teaching-
learning, such as collaborative work, student autonomy, creativity, curiosity, and fun in the
knowledge construction process (Pereira et al., 2019; Pereira et al., 2023; Ibiapina & Gongalvez,
2023; Rodrigues et al., 2023). Therefore, the use of these social networks along with traditional
VLEs can become a successful strategy, since they are digital environments that students are more
familiar with.

In the assessment process using DICT, the teachers interviewed reported using VLE and social
networks. They incorporate tasks such as creating blogs and writing texts, exercising creativity by
integrating other tools, such as Kahoot!, Padlet and Wordwall, to make assessments more

engaging.

To effectively incorporate DICT into teaching-learning, it is crucial to choose appropriate
technologies. Santos & Vilarinho (2020) highlighted essential categories for the successful use of
media and technologies in distance learning: understanding the target audience (age, interests,
autonomy); pedagogical integration (respecting the peculiarities of teaching and technology);
necessary human resources (teamwork); technological resources (compatibility with the chosen
media/technology); and infrastructure (considering organizational economic factors).

Although the categories cited by Santos & Vilarinho (2020) were focused on integrating DICT into
distance learning, in face-to-face classes, the categories align with the proposals of several
authors: Perrenoud (2000) emphasized the importance of teamwork in technology integration; Hew
& Brush (2007) pointed out barriers related to infrastructure and economic and organizational
issues; Smith (2004), Becker (2010), and Aguiar & Flores (2014) discussed the need to align Digital
Learning Objects with the pedagogical objectives.

Participants in this research also highlighted the use of tools such as Kahoot! and Wordwall for
diagnostic assessments of students' prior knowledge, aiming to make the assessment more
engaging. This practice helps educators personalize teaching, adapting to students’ different needs
for effective lesson planning and achieving pedagogical objectives.

The data in Table 1 highlights the integration of DICT with active learning methodologies and
students’ autonomy in this integration. Bulegon & Mussoi (2014) observed that many educators
resist innovative methods that combine DICT and pedagogical practices. Such resistance is evident
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in teachers' justifications, which are based both on educational theories such as behaviourism,
cognitivism, and constructivism and on their experiences in the classroom.

Fuentes et al. (2019) noted that although it is evident that educators have started to integrate DICT
into the teaching-learning process — in which DICT is used to replace traditional teaching models —
fundamental changes have not yet been seen, given that technological resources are used only as
accessories. The authors highlighted the lack of innovative methodologies aimed at integrating
technologies.

According to Valente (2018), the use of digital technologies in the classroom is still far from ideal.
However, educational institutions have been making efforts to ensure that technological innovations
are used by teachers as a way to improve teaching. Highly regarded universities such as Michigan
State and Case Western Reserve already use technologies to improve active learning
methodologies experience.

If used as teaching tools in everyday teaching, active learning methodologies present an option to
the traditional model. According to Freire (1996) knowledge is transmitted uniformly by the teacher
without considering the different ways that students learn. Therefore, active learning methodologies
are related to pedagogical practices to reach students and engage them in activities in which they
are protagonists of their learning (Valente, 2018; Canella, 2023).

Making students protagonists through the use of active methodologies means making them
autonomous. As the interviews highlighted and literature indicates, active learning methodologies
such as, for example, problem-based learning (Bouth et al., 2023: Caporal & Semeniuk, 2020,
Junqueira & Wildner, 2017, Martinez Casanovas et al., 2022; Oliveira, 2019), project-based
learning (Costa et al., 2022; Lopez & Palacios, 2023), flipped classroom (Pereira & Silva, 2018,
Sandhu et al., 2019; Valente, 2018), and the use of games (Canella, 2023; Jaaska & Aaltonen,
2022; Zaluski & Oliveira, 2019), are inseparable elements when wanting to integrate DICT into the
learning process.

However, it is essential to maintain a balance when using DICT in the classroom. An educator who
relies excessively on technology can make the teaching-learning process tedious, negating the
benefits that these tools offer to education. Technologies, in the view of those interviewed, should
not be seen as an end in themselves, but rather as a means to achieve certain educational
objectives.

A more global analysis of the results that took into account both the practices presented here and
the other information provided by the participants through other questions asked during the
interview enabled the construction of the mind map represented in Figure 1.

Each group on the mind map represents behaviours to be followed by teachers to integrate DICT
into education. Figure 1 can be read by orienting clockwise, starting from the yellow quadrant. In
this way, the yellow quadrant demonstrates the need for teachers’ understanding concerning
students’ needs. This compression serves as a basis for personalizing teaching, as it involves the
socioeconomic context, the level of digital literacy (media and information), deficiencies, and/or
students’ learning difficulties, among other factors.
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Books Balance with Traditional Assessments
Resources
Whiteboard
Active Communication

Figure 1: Conduct mind map for the integration of DICT

After this understanding, the green quadrant demonstrates the need to carefully plan classes,
assessments, and other activities carried out in person so that the integration of DICT is aligned
with the pedagogical objectives. In this sense, planning must include the use of active learning
methodologies that can be visualized through the lilac quadrant aiming at giving the student more
autonomy in knowledge construction.

However, DICT does not replace traditional teaching resources. Therefore, the pink quadrant
highlights the importance of there being a balance in the use of DICT, in which the teacher begins
combining traditional tools, such as whiteboards, books, orality, and active communication to keep
the student engaged and autonomous.

Finally, for effective continuity of technological integration, it is necessary for teachers to continually
seek to learn about DICT, subject content, innovative teaching methods, as well as media and
information literacy, as presented in the last quadrant.

Teaching skills regarding DICT

Being digitally competent, according to Janssen et al. (2013), refers to a set of knowledge, skills,
and attitudes associated with different purposes (such as communication, creative expression,
information management, and personal development), domains (daily life, work, privacy and
security, legal aspects), and levels. In a simplified view, Silva & Behar (2019) stated that being
digitally competent is linked to the technological domain, in which the individual will mobilise a set
of knowledge, skills, and attitudes, aimed at solving problems in digital media.

Competency frameworks, such as Technological Pedagogical Content Knowledge (TPACK)
(Mishra & Koehler, 2006) and Substitution, Argumentation, Modification, and Redefinition (SAMR)
(Puentedura, 2006), are widely recognized for focusing on technological, pedagogical, and content
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knowledge. However, Falloon (2020) argued that these models are insufficient for current and
future educational environments, as they do not cover essential areas other than those mentioned.

Proposed by Falloon (2020), the Teacher Digital Competence (TDC) presents itself as an
alternative competency structure for teachers that combines elements of TPACK and areas such
as ethics, behavioural, personal, social, and environmental aspects concerning the use of
technology, as seen in Figure 2.

Broadly-based teacher digital competence (TDC)
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Figure 2: Teacher Digital Competence

Digital competency frameworks are useful for teachers, providing guidance on the knowledge
needed to teach with DICT and helping to build the capacity to overcome gaps in technological
skills (Ogegbo, 2023).

Based on TDC and the interviews, Table 2 below presents the essential skills for teaching practices
with DICT agreed by the interviewees.
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Table 2: Teacher digital skills

TDC competence

Description

Relationship with
interviewees’ practices

Technical Competence

Robust knowledge of the
functioning and operation of
various digital technologies
such as mobile devices,
applications, network
services, etc.

Use of tools such as Microsoft
Teams, Google Classroom,
Moodle, Social Networks, etc.

Technological Competence

Theoretical understanding of
the role and potential of digital
technologies in teaching and
learning.

Effective integration of tools
such as Padlet, Kahoot!,
StreamYard and gamification
using DICT.

secure digital resources.

Solid knowledge of the
content to be taught for | Preparation of materials and
Competency in | effective technological | teaching activities such as
Subject/Content Knowledge | integration and alignment with | infographics, surveys, and
proposed pedagogical | games.
objectives.
Ability to teach effectively with,
Competency in Pedagogical about and through dlg_ltal Cregtmg engaging learning
. . technologies, including | environments and  class
and Learning Design X -
selection and use of digital | management.
resources.
Understanding and modelling Students'  online resence
Ethical-Personal teaching content that P!
) management, well-being, and
Competence promotes ethical use and

engagement.

Personal-Professional
Competency

Includes  commitment to
continuous professional
learning and strategic

engagement in professional
networks.

Constant updates on
emerging technologies and
promotion of student

autonomy for research.

Skills Integration

Combination of ethical-
personal and personal-
professional skills with the
essential skills aligned with
TPACK.

DICT integration with active
learning methodologies and
promotion of student
autonomy.

The comparison of the competencies in Table 2, based on TDC (Fallon, 2020), with those related
to DICT by Borges Canella et al. (2024) was carried out to meet the need for continuous
appropriation of advanced digital skills in an ever-changing world (Punje & Redecker, 2017),
generating relevant results and insights as follows:
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VI

VII.

VIII.

Assessments and use of active learning methodologies with DICT are crucial
practices that require skills in Pedagogical and Learning Design and Integration,
which highlight the ability to plan, create, or find digital learning objects and
implement efficient and engaging teaching strategies with digital technologies.

It is essential to use technological resources aligned with pedagogical objectives.
To achieve this, the teacher must develop: a) Technological Competence,
understanding the role of DICT in teaching; b) Technical Competence, with a
practical ability to operate these technologies; ¢c) Competence in Subject/Content
Knowledge, having solid knowledge of what will be taught.

Teachers must internalize the use of DICT due to its attractiveness and dynamism,
continually developing Technological and Pedagogical Design and Learning Skills,
to create interactive learning experiences and make teaching even more attractive;

To personalize teaching using DICT, teachers must develop Competencies in
Subject/Content Knowledge and Pedagogical and Learning Design. A deep
knowledge of the subject enriches teaching-learning, for example, through real
examples linked to theory. Also, skills to develop or find attractive digital learning
objects adapted to students' individual needs are essential.

DICT should be used in education only if it facilitates learning, understood as
achieving pedagogical objectives, personalizing teaching and student
engagement. Otherwise, traditional tools such as books, whiteboards and active
technology-free methodologies are valid alternatives. The use of traditional
resources should focus on building knowledge with autonomy for the student, not
limited to the banking teaching system (e.g., Freire, 2019). Developing
Technological Competence is essential for the strategic use of DICT in the
teaching-learning process.

Integrating DICT to make the student the protagonist of their learning is essential,
made possible by the development of Competencies in Pedagogical and Learning
Design and Personal-Professional, which focus on actively involving students in
the educational process.

In a world of rapid changes and new technologies, teamwork, continuous learning,
and openness to new things are fundamental. Personal-Professional Competence,
which values engagement in professional networks, is key to acquiring new digital
skills.

Access and Productive Use of Digital Information, which is a TDC competency that
focuses on effectively obtaining relevant information, is essential for using
technologies and developing assessments that stimulate autonomy, critical
thinking, and problem-solving.

Through the skills presented, teaching practices can be carried out in more effective ways within
the teaching and learning process, serving as a guide in the implementation of conduct in
educational institutions, such as teacher training or continuing education programs. Various skills,
such as Pedagogical and Learning Design, must be continually developed, given the dynamism of
technological tools that emerge day after day.
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CONCLUSION

The integration of DICT into teaching-learning emerges as a necessary pedagogical practice, which
offers a diverse range of tools that enrich the educational experience. The results of this study
suggest that the conscious and strategic use of DICT, such as Moodle, Teams, Padlet, and Kahoot!,
in addition to social networks and active learning methodologies, can significantly improve the
quality of in-person teaching. These technologies not only facilitate the distribution of teaching
materials and student engagement but also enhance students' autonomy and active participation
in the knowledge-construction process.

However, for the potential of DICT to be fully accomplished, teachers must be aware of the existing
barriers, such as infrastructure limitations and the need for institutional support, which sometimes
is non-existent and demotivating. The adoption of a collaborative approach —where teachers with
other teachers, teachers with students, and students with other students, create content with the
ethical and safe use of digital tools — is at the heart of an effective pedagogy. Furthermore, the
ability of educators to quickly adapt to new technologies and the willingness to continue
professional learning is crucial for the successful integration of DICT into education.

Educational institutions and educators must seek to overcome inequalities in access to DICT,
especially in less developed regions, guaranteeing inclusive and equitable education. Teacher
training must emphasize not only the acquisition of technical skills but also the development of
active pedagogical methodologies that integrate DICT in a meaningful way. This will imply a
continuous movement towards educational practices that value students' creativity, critical thinking,
protagonism, and autonomy, preparing them for an increasingly digitalized world.
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