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Abstract. In recent years, the need to train teachers to teach online has been
highlighted, not only because of the exponential growth of technologies in all
economic sectors of society, but also because of the very need for education to
modernize and, through this, innovate in the digital sphere. The covid-19 pan-
demic has only demonstrated, now unequivocally, the urgency of teacher training
in the field of online teaching, as well as the need for instructional design and
evaluation of training models to support learning. It is precisely because of these
two assumptions that there is an urgent need to develop research in the area that
allows us to (re)think teacher training in the digital age so that teachers can par-
ticipate in training actions and, through them, acquire fundamental skills for the
realization of online teaching. In this sense, through a systematic review of the
literature, we sought to identify and characterize training models geared towards
teaching practice in online education. In this way, it may be possible to contribute
to the development of a matrix for the instructional design of a teacher training
model that prepares these professionals for online education. The results show
that, although the literature has made an indispensable contribution to reflection
on teacher training models, we recognize that more research is needed in the area,
since the literature is deficient in terms of the subject under analysis.

Keywords: Digital technologies - Instructional design - Online teaching -
Teacher training - Training models

1 Introduction

In the last two decades in particular, several studies and references have appeared in the
literature on the competences that teachers must have in order to exercise the teaching
profession [1-6]. However, there is still very little research into the digital competences
of teachers in online teaching or the most suitable models for both online teaching and
teacher training for this practice. Thus, although the last few decades have shown a
steady growth in online education, with institutions offering more online courses and
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programs [7, 8], there are still numerous questions about online teaching. In fact, we
have good examples at international level of higher education institutions that have been
very successful in implementing online teaching in some of the curricular units they
offer, for example: Queen’s University, Massachusetts Institute of Technology (MIT),
National Taiwan University, Stanford University, University of Melbourne, Duke Uni-
versity, among others. At a national level, not many institutions offer training in online
education, but the work done in this area by the Universidade Aberta (uab) is recognized.
Perhaps because there is still little use of online learning, the Portuguese government
has set itself targets of training around 3,000 people by 2023 and up to 50,000 people
by 2030 in distance learning [9]. Based on the assumption that these objectives should
actually be met, it is becoming urgent to address this issue, because if the number of
students in online education increases, more teachers are needed to train these students.
Although experts in the field have identified many techniques, methods and approaches
to help train and support online instructors [10], they can now be improved to meet the
objectives set by the Portuguese government [9] and the sustainable development goals
identified by the United Nations [11].

In this sense, there is a need to develop a systematic literature review that will
allow us to identify and characterize the models oriented towards teacher training for
online teaching, but also to understand what has been done in the area so far. In fact,
there are some recent studies [12—19] that have contributed to literacy in the area and
to changing the current paradigm. In addition to the United Nations’ goals [11] for
sustainable development and the Portuguese government’s goals [9] especially for 2030,
other studies that have been developed also point to the urgency of training teachers for
online teaching. These studies will be duly addressed in the results section.

2 Methodology

Through this research we sought to carry out a systematic literature review with the aim of
identifying and characterizing training models for pedagogical practice in online teach-
ing. For this, the systematic literature review was adopted as the investigative method-
ology to support the study. The systematic literature review will be carried out with the
support of a pre-defined set of criteria that will be essential for the selection of infor-
mation on the theme addressed, namely: (i) Time interval: 2018-2023; (ii) Documents:
reference articles and doctoral thesis; (iii) Search language: Portuguese and English;
(iv) Bibliometric databases: Scopus and Web of Science; (v) Other databases: Google
Scholar; Scielo; Springer; B-on; (vi) Keywords in Portuguese: “Modelos de formacao
de professores para a pratica online”; “Formacao de professores para o ensino online”;
“Desenvolvimento profissional de professores para a pratica online”’; “Modelos de for-
magao de professores”; “Modelos de desenvolvimento professional de professores” (vii)
Keywords in English: “Models of teacher training for online practice”; “Teacher train-

99, ¢

ing for online teaching”; “Professional development of teachers for online practice”;
“Models of teacher training”; “Models of teacher professional development”; (viii) All
teachers at all levels of education, with the exception of higher education.

It should be noted that we initially tried to find models of teacher training geared

towards practice in online teaching, but we found that there is little literature on this
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subject. We therefore decided to extend the study and include two more keywords:

“Models of teacher training”;

99, ¢

Models of teacher professional development”.

Based on the criteria previously established, the general framework of the documents
found is presented (Table 1):

Table 1. General table of documents found.

ID | Article name Year | Authors

1 | Concepcdes e modelos de formacdo de | 2018 | Raul Sardinha Netto & Maria Antonia
professores: reflexdes e potencialidades Ramos de Azevedo [20]

2 | Teacher professional development 2019 | Ceren Cetin & Mustafa Bayrake1 [21]
models for effective teaching and
learning in schools

3 | A professional development process 2019 | Brent Philipsen [22]
model for online and blended learning:

Introducing digital capital

4 | Improving teacher professional 2019 | Brent Philipsen, Jo Tondeur, Natalie
development for online and blended Pareja Roblin, Silke Vanslambrouck,
learning: a systematic meta-aggregative Chang Zhu [17]
review

5 | Os Modelos de Formagdo de 2020 | Camila Lima Coimbra [23]
Professores/as da Educagdo Bésica:
quem formamos?

6 | A pedagogical model for effective online | 2020 | Benjamin Hertz, Hannah Grainger
teacher professional Clemson, Daniella Tasic Hansen, Diana
development—findings from the Teacher Laurillard, Madeleine Murray, Luis
Academy initiative of the European Fernandes, Anne Gilleran, Diego Rojas
Commission Ruiz, Danguole Rutkauskiene [24]

7 | Professional Development for Online 2020 | Leary, H., Dopp, C., Turley, C., Cheney,
Teaching: A Literature Review M., Simmons, Z., Graham, C. R., &

Hatch, R. [25]

8 | Innovating teachers’ professional 2020 | Andreea Minea-Pic [26]
learning through digital technologies

9 | Successful design and delivery of online | 2021 | Leicha A. Bragg, Chris Walsh, Marion
professional development for teachers: A Heyeres [27]
systematic review of the literature

10 | Modelos formativos da docéncia: 2021 | Caio Corréa Derossi, Karen Laissa

consideracdes acerca das racionalidades
técnica, pratica e critico- reflexiva na
formacéo de professores

Marcilio Ferreira [28]

(continued)
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Table 1. (continued)

ID | Article name Year | Authors

11 | Modelos de Formagédo Docente: 2021 | Alexander Montero Cunha [29]
movimentos e reflexdes para uma
abordagem tedrico-pratica

12 | Blended Learning in Teacher Education | 2021 | Eileen Kennedy [30]

& Training

13 | Teaching in Secondary Education 2022 | José Luis Martin-Nuiiez, Juan Luis
Teacher Training with a Hybrid Model: Bravo-Ramos, Susana Sastre-Merino,
Students’ Perceptions Iciar Pablo-Lerchundi, Arturo

Caravantes Redondo and Cristina
Nuiiez-del-Rio [31]

14 | Distance Education for Teacher 2023 | Mary Burns [32]
Training: Modes, Models, and Methods

15 | Online Learning Standards: Steps to 2023 | Geraldine Grimes, Fiona Boyle,
Introduce a Distributed Leadership Michael Noctor [33]

Approach to Training Teachers for
Online Teaching and Learning

Eight documents were excluded because they were outside the lines of the research
and, in this sense, fifteen documents were considered for the purposes of this research.

The data collected from the documents that emerged from the search were categorized
and treated in Microsoft Excel. The study of the documents considered for the purposes
of the research was carried out through content analysis, focusing on the identification
and characterization of the proposed teacher training models.

3 Teacher Training Models

A few documents were found that addressed some of the models of teacher training, but
not many articles addressed the practice of teachers in online teaching.

Thirty-three years ago, [34] identified a set of models aimed at the professional
development of teachers, namely: observation/supervision-based, autonomous, training
courses, curriculum and organizational development and action research. As early as
1997, [35] highlighted a set of models oriented towards the professional development of
teachers, namely: the model of socialization into the professional culture, the technical
model, the teaching model, the model that emphasizes the relationship between the
personal and professional domains in teachers’ work and the reflective model or practical
reflection.

In the 21st century, [36] presented another model, called the interconnected model
of teacher professional growth, which is divided into four distinct domains that change
through the processes of ‘reflection’ and ‘implementation’, namely: the personal domain,
the domain of teaching practices, the consequences for student learning and the external
domain [36].
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A little later, [37] identified two groups of models for teacher professional devel-
opment: the first group considers professional development contexts and strategies
that make use of inter-institutional cooperation, such as university-school partnerships;
the second group refers to professional development strategies that do not require
institutional cooperation, such as supervision of teaching practices.

[38] also identify three more models, namely: standardized development, which
focuses on specific skills and content and is aimed at training trainers; self-directed,
which allows for individual learning and a non-formal structure; and intensive learning
by groups of teachers (learning communities), based on activities and aimed at long-term
change processes [38].

In 2007, [39] presented a model describing the process of teacher professional devel-
opment, the strategies to be implemented in the teaching-learning process and the eval-
uation of the results. The contents of the model (the curriculum, assessment and teach-
ing) are discussed in professional learning communities, through a process of practice,
feedback, reflection and evaluation of results.

In 2009, [40] proposed a typology of four models, namely: re-instrumentation,
remodeling, revitalization and re-imagination [40]. Re-instrumentation corresponds to
the acquisition of skills and competencies for teaching, which are understood as predom-
inantly technical activities; remodeling integrates programs that are normally associated
with curricular reforms and other changes; revitalization corresponds to the individual
learning of each teacher as well as their reflexivity; and, finally, the re-imagination fore-
sees diversified learning paths, focusing on the political and activist dimension of the
teaching profession [41].

In the same year, [42], in a study related to the professional development of teachers
in ICT, refer to the existence of the following set of models: school-based provision,
external provision, communities of practice, teacher inquiry model, critical reflection
model and case-making model.

In a recent article [20], the authors address three interesting models: the techni-
cal model, the practical model and the critical model. The technician is based on an
instrumental view of education and teacher training is aimed at mastering these tech-
niques and methods. The practical emphasizes the importance of practical experience in
teacher training. In this sense, training is aimed at developing practical skills and reflect-
ing on one’s own practice. The critic starts from a broader view of education, in which
the teacher is seen as an agent of social transformation. Teacher training is focused
on critical reflection on one’s own practice and on the social relations that permeate
education.

Another recent article [26] identifies three models of teacher training: online learning,
community learning and blended learning professional training. Online learning involves
the use of digital technologies to provide professional learning opportunities for teachers,
such as MOOC [43-45]. Learning communities promote teacher participation in online
communities or teacher networks for teacher training. Participation in teacher networks
has been found to be a more effective form of learning than more traditional forms of
teacher training [46, 47]. The blended learning professional training combines face-
to-face and online learning elements. Combining in-person and online interactions can
improve teachers’ professional development [43, 44].
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A group of authors [25] who discuss the professional development of teachers for
online teaching highlight workshops, self-learning, peer mentoring, online modules and
the creation of courses as suitable models for teacher training. It is also important to
note that the article highlights the importance of understanding instructors’ needs and
best practices for online teaching, as well as the appropriate use of different training
methods.

Another group of authors [24] suggests that collaborative approach to online contin-
ued professional development can be developed as a way of addressing both teachers and
education system needs. They highlight MOOC as a suitable model for teacher training.

[21] identify several models of professional development, namely: Individually
guided development, observation and assessment, involvement in a development or
improvement process, training, inquiry, mentoring, critical friends’ group and profes-
sional development schools. Each of these models has advantages and disadvantages
and it is up to teachers to select the one that best suits their reality and needs.

A paper on blended-learning in teacher education and training [30] discusses the
successful implementation of teacher professional development programs using blended
learning approaches, as well as practical examples of their implementation in Europe.
The article also presents additional information on teacher training models, such as the
article by [48] on cooperative learning of teachers and teaching students and the article
by [49] on teacher supply and demand issues in northern Canada.

The document “Distance Education For Teacher Training: Modes, Models and Meth-
ods” [32] presents six distance education models that we think are quite interesting
and organized, namely: print-based distance education, audio-based distance education,
visually-based distance education, multimedia-based distance education, online learn-
ing, mobile-based distance education. If we focus especially on the last two models, it
appears that both already integrate digital technologies in the teacher training process.

It is important to highlight two models that are present in ‘“Distance Education For
Teacher Training: Modes, Models and Methods”, namely online learning and mobile-
based distance education. These models seem to be useful since they already take digital
technologies into account in teacher training. Online learning presents itself as a scal-
able model that can be easily updated, provides immediate feedback and contributes
to reducing the isolation of new teachers. However, its limitations include the need for
regular access to computers and the internet, as well as some quality control issues. This
model can be seen as a cheap and easy solution. The mobile-based distance education
model, on the other hand, has accessibility and portability as its main strengths. It is eas-
ily distributed and can capitalize on technologies that teachers already have. However, it
does have some associated limitations, such as the need for regular access to electricity
and a cellular network or the Internet. It can also present problems regarding quality
control and can easily be lost or stolen. However, these two models seem to be the ones
that are currently attracting the most interest in teacher training.

Although each of the models presented identifies relevant aspects for the teacher
training process, some gaps are recognized, especially regarding the integration of ICT
in the teaching-learning process. In this sense, teachers must consider the benefits of
each of the models or even combine them into several so that they include different
opportunities and activities and, thus, it is possible to achieve the objectives of the
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professional and the educational institution. In other words, according to [29], we must
take into account the importance of thinking about the detailed characteristics of training
based on the context it has and how restrictive it can be to think about training by framing
a priori the model you intend to use.

Many of the articles do not point to concrete models, but reflect on the importance
of innovative practices in teacher training [50], instructional approaches, learning and
assessment communities [27], the distributed leadership approach to teacher training
[33], thinking and reflection on teacher training [29]. In addition to these, others stand
out, such as [51] who address the effects of strategies in teacher training. The same
author, in another article [17], presents a five-phase professional development process
model for OBL, offering a new approach. Finally, [23] presents and discusses three
models, namely: content model, transition model and resistance model.

4 Conclusions

In this research we seek to rethink teacher training in the digital age by identifying and
characterizing teacher training models for online practice. By analyzing and discussing
these models, we have been able to reflect on the main characteristics of each one.
These training models aim to enable teachers to face the specific challenges associated
with the virtual learning environment. More specifically, the aim is to enable teachers
to improve their pedagogical practices, adapt to changes in the field of education and
provide more effective learning experiences for students. Thus, by implementing these
models, teachers can develop the specific skills needed to offer quality education in the
online environment, considering the unique characteristics of this medium. It is important
to note that an effective professional development approach often combines elements
of several models, adapting to the specific needs of teachers and the dynamics of the
educational institution. Combining several models can contribute to a greater diversity of
pedagogical approaches, meeting individual needs, integrating diverse skills and greater
flexibility and resilience, among other very useful advantages for teachers.

This research also allows us to conclude that the successful implementation of these
professional development models for online practice depends on the ability to address the
specificities of the virtual environment, promoting not only adaptation to technological
tools, but also improving pedagogical strategies to create meaningful and effective online
learning experiences. In this sense, it is also clear how important it is for teachers to
actively engage in the learning that takes place in this type of environment, which aims
to improve the skills of these professionals to improve the quality of the teaching-learning
process in online environments.

Acknowledgment. This work has been supported by FCT — Fundagio para a Ciéncia e Tecnologia
within the Project Scope: UIDB/05777/2020.
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