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ABSTRACT: We aimed to conduct a theoretical discussion of the elements that enable reading of the
Pedagogical and Content Technological Knowledge (TPACK) model from the perspective of the
sociocultural approach. To this end, we present the conceptual structures of the TPACK model and
introduce information and communication technologies (ICT) as cultural and symbolic tools to mediate
the teacher's pedagogical action. By assuming the concepts of mediation, mastery, and appropriation,
arising from the sociocultural approach, we establish a dialogue with the TPACK model to highlight the
possible contributions of this reinterpretation to teacher training today. Finally, we discuss the
implications of this approach for initial teacher education for and with digital technologies. We hope we
will contribute to the discussions underlying teacher research and training, supporting conceptualization
that is useful for the research into the modes of interaction mediated by ICT, as well as to the discussion
about the factors involved in the ways teachers access, capture, and build professional knowledge in the
interface with digital technologies.

Keywords: TPACK, ICT, mediation, mastery, approptiation.

INTEGRACAO DAS TDIC NA FORMAGAO DE PROFESSORES: APROXIMACOES ENTRE O MODELO
TPACK E A ABORDAGEM SOCIOCULTURAL
RESUMO: O objetivo deste trabalho consiste em discutir teoricamente os elementos que viabilizem a
leitura do modelo do Conhecimento Tecnolégico Pedagégico e de Conteudo (TPACK) a partir da
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perspectiva da abordagem sociocultural. Para tanto, apresentam-se as estruturas conceituais do modelo
TPACK, introduzindo em seguida as tecnologias digitais da informag¢ao e comunicagao (ITDIC) como
ferramentas culturais e simbolicas na mediagao da agdo pedagdgica do professor. Tendo como
pressupostos os conceitos de mediagao, dominio e apropriagao advindos da abordagem sociocultural,
estabelece-se um didlogo com o modelo TPACK, a fim de salientar as possiveis contribui¢oes dessa
releitura a formagao de professores na atualidade. Por fim, sio discutidas as implicagoes dessa
aproximag¢do para a formagdo inicial de professores para e com tecnologias digitais. Desse modo,
pretende-se contribuir para as discussoes que fundamentam a pesquisa e a pratica formativa dos
professores, subsidiando uma conceitualizagao util a pesquisa dos modos de interagao mediadas pelas
TDIC, além de compreender os fatores envolvidos nas formas como os docentes acessam, apropriam-se
e constroem o conhecimento profissional na interface com as tecnologias digitais.

Palavras-chave: TPACK, TDIC, mediagao, dominio, apropriagao.

INTEGRACION DE LAS TIC EN LA FORMACION DOCENTE: ENFOQUES ENTRE EL MODELO TPACK Y
EL ENFOQUE SOCIOCULTURAL

RESUMEN: Nuestro objetivo fue realizar una discusion tedrica sobre los elementos que posibilitan la
lectura del modelo Conocimiento Tecnolégico Pedagégico y de Contenidos (TPACK) en la perspectiva
del enfoque sociocultural. Para ello, presentamos las estructuras conceptuales del modelo TPACK e
introducimos las tecnologias digitales de la informacién y la comunicaciéon (TDIC) como herramientas
culturales y simbolicas en la mediacion de la accién pedagdgica del docente. Teniendo como supuestos
los conceptos de mediaciéon, dominio y apropiacién, provenientes del enfoque sociocultural,
establecemos un dialogo con el modelo TPACK para resaltar los posibles aportes de esta reinterpretacion
a la formacién docente en la actualidad. Finalmente, discutimos las implicaciones de este enfoque para la
formacion inicial de docentes para y con tecnologias digitales. Esperamos contribuir a las discusiones que
subyacen a la investigaciéon y formacién docente, apoyando una conceptualizacion util para la
investigacion de los modos de interaccion mediados por las TIC, asi como para la discusiéon sobre los
factores que intervienen en las formas en que los docentes acceden, captan y construir conocimiento
profesional en la interfaz con las tecnologias digitales.

Palabras clave: TPACK, TIC, mediacién, dominio, apropiacion.

INTRODUCTION

The context of the COVID-19 pandemic required profound changes in the educational field
at practically all levels of education. With the adoption of emergency remote teaching, Digital Information
and Communication Technologies (ICT) provided the material possibility for the continuity of the
educational process during this period, and educational institutions experienced a significant acceleration
in the integration of these technologies into their daily activities. On the other hand, this moment also
brought a series of new challenges to teachers' pedagogical practice, highlighting known problems
involving the teaching and learning of students in the Brazilian school reality (RYN; SANDARAN, 2020).
Among these problems, light was shed on the social and economic inequalities that have long structured
Brazilian society, resulting in the suppression of possibilities both for school action and for providing
opportunities for the full experience of the educational process for digitally excluded subjects

(STEVANIM, 2020). Reports from this period often cite a context of absences: lack of access to quality
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Internet, computers, tablets, and cell phones with minimum technical conditions to follow teaching
activities; lack of school structure to deal with specific demands; lack of family structure to monitor
students' education; lack of access to food with the closure of schools, among others (SOUZA, 2021;
DUTRA; FREITAS, 2021; STEVANIM, 2020).

Another challenge highlighted by students and teachers in this context concerns the lack of
teacher training for the use of ICT in pedagogical activities (SANTOS; GOES NETO; COELHO, 2021;
HONORATO, 2021). Most of the teaching models adopted during the emergency period did not
consider the participation of active teachers in the planning and organization of the activities developed,
nor did they provide specific moments of training for teachers for the pedagogical use of the resources
available for remote teaching (STEVANIM, 2020). The lack of training for teachers for the integration
of ICT in teaching activities is not a new fact in the literature. However, at a time when the only possible
teaching is that mediated by digital tools, the lack of teachers' knowledge of the use of these digital tools
exposed a pressing demand for both teacher training policies and practices in the country.

According to a recent survey by the Internet Steering Committee in Brazil (2021), the
proportion of public-school teachers who reported not having experienced specific initial or continuing
education activities for the use of ICTs has shown worrying growth since 2015, representing more than
59% of teachers in 2019. The same survey, however, indicated the existence of continuing education
courses for teachers offered by educational networks and institutions in the pre-pandemic period,
focusing mainly on teaching and learning processes mediated by technologies and the production of
digital content. Although these aspects cover part of the demand for work during the emergency teaching
period, according to the survey, a rather instrumentalist orientation of technology was observed in the
training offered to teachers in practice since topics related to media education, culture, and digital
citizenship were developed with less emphasis precisely during the period in which children and
adolescents were at greater risk due to increased exposure in the virtual environment.

In any case, national curricular guidelines for initial teacher training have advocated, for some
time now, the need for undergraduate courses to integrate the theme of ICTs as a pedagogical tool in
their curricula (BRASIL, 2015; 2019). However, training institutions still face significant challenges in
fully integrating technologies into the training practices of future teachers (LOPES; FURKOTTER,
2020). This scenario is contributed to by the lack of consolidated theoretical frameworks to guide training
and educational research concerned with teaching practices at the interface with digital technologies.

Given this scenario, the Technological and Pedagogical Content Knowledge (TPACK)
framework has recently gained prominence in national literature as a theoretical model to support
educational research and professional teacher training activities (FURTADO et al., 2021; RIBEIRO;
PIEDADE, 2021). Updating the Pedagogical Content Knowledge (PCK) model initially proposed by
Lee Shulman (1986; 1987), the TPACK framework developed by Mishra and Koehler (2006; 2007) seeks
to understand and inform teachers and researchers about the professional knowledge necessary to
adequately integrate technologies into their pedagogical activity, also allowing the development of the
skills necessary for their didactic task (RIBEIRO; PIEDADE, 2021). As analyzed by Gois (2020), there
are still aspects of the theoretical foundation of the TPACK model that give rise to new work by
researchers and teachers for its full understanding and eventual use in the educational field. Thus, this
framework is often associated with other theoretical and methodological approaches that investigate

teacher training and its relationships with ICT.
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Thus, this paper aims to present and discuss theoretical elements articulating the TPACK
model with the perspective of the sociocultural approach?, to provide new subsidies for both teacher
training practices and educational research work that intends to use this study orientation. To this end,
we initially discuss the TPACK framework and its constructs and then present an understanding of ICT
as cultural and symbolic tools in the mediation of the teacher's pedagogical action. Finally, we articulate
a vision of the TPACK framework from a sociocultural point of view, anchored mainly in the works of

James Wertsch.

TPACK IN TEACHER PERFORMANCE AND EDUCATIONAL RESEARCH

Research that addresses the integration of technologies with pedagogical practice and the
specificity of the content worked on in the classroom is increasingly common in current literature. Many
of them are conducted based on “[...] empirical findings that result from a great deal of research work
that has been carried out in the educational field, but which has lacked a theoretical framework that
supports the research and unifies the terminology used by different researchers” (SAMPAIO;
COUTINHO, 2011, p. 141). Faced with proposals from several researchers to meet this demand, Punya
Mishra and Matthew Koehler (2000) gained greater recognition by presenting a model for integrating
these three pillars (technology, pedagogy, and curricular content) into teaching activities in the teaching-
learning process (MISHRA; KOEHLER, 20006).

Koehler and Mishra (2009) discuss the specificity, stability, and functional transparency of
educational technologies traditionally used in schools. According to the authors, the routine use of
different resources (pencils, blackboards, maps, rulers, etc.) gradually transforms them into #atural objects
of the space, which lose their status as technological novelties and become specific to that environment.
Digital technologies, on the other hand, are relatively more versatile in their use and obsolete than analog
technologies. These characteristics give digital tools an unstable character, which carries a certain opacity
in their functioning. Thus, they present new challenges for the didactic use of teachers, who must consider
the potentialities, possible uses, and limitations of a wider range of tools at their disposal for the teaching
and learning process. In this sense, social and contextual variables also assume relevance in the integration

between ICT and the teacher's pedagogical practice’.

2. Arising from the work of a group of Russian scholars from the early 20th century (TOASSA, 2010), the historical-cultural,
socio-historical or sociocultural approach (as defined by James Wertsch) focuses on the study of higher psychic functions
(attention, perception, memory, language, logical reasoning, emotion and imagination) and is based on the firm assumption
that the genesis of human constitution, par excellence, is social relations. Due to this emphasis, social, historical and cultural
aspects are constitutive of the axiological bases of the theoretical-methodological proposal of the group. Due to the different
readings and interpretations given to the works, mainly Vygotsky's, researchers from different national and international
groups do not always converge on a single name. This is also because Vygotsky did not use a specific name. In this article,
due to the choice of the study section, the name given by James Wertsch will be used. Another important aspect to be
highlighted is the use or not of the term theory before the name. This term may or may not appear as a denominator, depending
on the different interpretations adopted. In any case, in our understanding and in agreement with many other scholars, the
Vygotskian approach did not reach completion in most of its objects of study, hence the choice of the term approach and not
theory. The incompleteness of the work, and everything that this implies in terms of (pre)suppositions, mobilizations and
recreations, constitutes not a problem, but one of its greatest legacies.

3 Analog and digital technologies coexist in a state of permanent tension in the school environment. Thus, the TPACK model
adapts more appropriately to the approaches that use digital technologies (HARRIS; HOFER, 2011), which does not mean
that the importance of analog technologies and their educational use is disregarded or prioritized.
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There are many factors involved in the process of integrating ICT into pedagogical activities:
teacher training; the suitability of these technologies for official educational purposes; the teacher's
conception of the role of education in society; the structural, social, and organizational conditions of the
school and those provided for the teachet's work. These issues require recognizing the complexity of this
integration and rethinking the teacher's training and modes of action with such tools (KOEHLER;
MISHRA, 2009).

Thus, the TPACK conceptual framework can be understood as an explanatory and
informative model for teaching training and activity, structured based on the theoretical bases outlined
by Shulman (1986; 1987). The main proposal of this model is to offer ways to understand a significant
integration between technology, cutticular/specific content, and the teaching-learning process, allowing
“[...] educators and researchers to prepare teachers who use technology consciously, according to the
specificity of educational contexts” (ROSSIT, 2014, p. 29). Normally represented by overlapping
concentric circles (figure 1), the TPACK model adds the technological aspect to Shulman's proposal of
basic knowledge for teaching, whose intersections give rise to new forms of knowledge re-signified by

the need to integrate technology into teaching.

Figure 1 — Schematic representation of the TPACK model
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Source: tpack.org.

In addition to Pedagogical Knowledge, Content Knowledge, and Pedagogical Content
Knowledge in the terms highlighted by Shulman (1987), Koehler and Mishra (2009) also understand the
emergence of other knowledge necessary for the meaning of technologies when integrated into the
activity of the contemporary teacher: Technological Knowledge, Technological Content Knowledge,
Technological and Pedagogical Knowledge and, finally, TPACK (Chart 1).
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Chart 1 — Brief Description of TPACK Constructs
This is knowledge related to new and traditional technologies that can be
Technological integrated into the curriculum. It includes knowledge about how to use, modity,
Knowledge and adapt technologies to the needs of use, that is, it indicates a deeper
knowledge of ICT for productive use in the various spheres of daily life.
It involves knowledge about how teaching practices can be modified using
certain technologies in pedagogical activity. It implies recognizing the possibilities

Tiiii%)?fgiiil and restrictions that a series of technological tools may present in pedagogical
Knowledge projects and strategies. Its development depends on the expanded understanding
of technology affordances in the disciplinary context in which such projects are
developed.
Technological It concerns knowledge about hgw technology and content are reciprocaﬂy
Content related. Although technology restricts the type of representation possible, newer
Knowledge technologies often provide new and more varied forms of representation; and

more flexibility in navigating through these representations.

TPACK is the foundation of good teaching with technology and requires an
understanding of how to represent concepts using technology; pedagogical
Technological | techniques that employ technology constructively to teach content; knowledge of

and Pedagogical what makes a concept difficult or easy to learn and how technology can help
Content address some of the problems students face; knowledge of students' prior
Knowledge conceptions and theories of epistemology; knowledge of how technology can be
used to build on existing knowledge to develop new epistemologies or strengthen
old ones.

Source: Adapted from Koehler and Mishra (2009) and Koehler ez a/. (2014).

In many forms of presentation of the TPACK model, the context in which the teacher's
knowledge will be used, generated, or transformed represents the structuring backdrop of the entire
proposal (MISHRA, 2019).

The basic prerequisite for integrating any technological element into teaching practice is
precisely knowing its operating modes, interface, and operational requirements. It is necessary to have
the ability to handle and eventually solve technical problems for its use. Instrumental mastery of the use
of technologies is an important factor in qualifying for the pedagogical use of ICT. Not knowing the
technical tools for integration into the school environment is an obstacle that is sometimes
insurmountable for their eventual pedagogical use. In the digital age, the speed at which these devices are
modified, updated, created, and discontinued is still noteworthy. Stagnant technological knowledge,
considered a product of specific teacher training, would be doomed to become outdated in the face of
the obsolescence of digital technologies. In this sense, this form of knowledge is linked to the flow
necessary to keep up with changes in information technologies, helping the individual develop an
understanding of these resources, and enabling them to select and use them in a way that is consistent
with their purposes. Developing technological knowledge involves both a deep vision and mastery of
ICT and its applications, as well as the ability to carry out a set of activities and alternative ways of carrying
them out through these technologies. This presupposes continuous learning through the use and
interaction with different digital technologies (KOEHLER; MISHRA, 2009).

The interaction between technology and the school environment also calls for technological
pedagogical knowledge (TPK) that articulates the disciplinary purposes and the structural and social
contexts of its use (CIBOTTO; OLIVEIRA, 2017). In this sense, two important aspects related to TPK
can be highlighted: the first is that it requires the teacher to know the different technological possibilities
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for use in each context and educational activity. The second is to know different pedagogical strategies
for the use of these resources and their respective capacity to implement them using technologies
appropriately (MISHRA; KOEHLER, 2006; KOEHLER; MISHRA, 2009; ROLANDO et al., 2015).
Thus, understanding that many of the technological devices are not developed for educational use, the
teacher must know the functionalities offered by these to adapt them to the educational environment
(HARRIS; MISHRA; KOEHLER, 2009).

Also, teachers are responsible in their daily activities for a set of specific content, inserted in
each area of knowledge (SHULMAN, 1987). Thus, when working with technologies, the basis of teachers'
knowledge must be that which articulates curricular content and ICT, recognized in the TPACK model
as Technological Content Knowledge (TCK). Analyzing the literature, Oliveira (2017) offers two major
definitions for TCK: the first, closer to the original conception of Mishra and Koehler (2000), refers to
the understanding of how the forms of content representation are modified with the use of technologies.
In another conception, this domain comprises how technology can be used to provide alternative and
innovative means for the teaching and learning process of specific concepts. National literature has
shown greater agreement with the first definition (SOUZA, 2018; LANG, 2016; ROLANDO et al.,
2015).

Once the technological tool appropriate to the objectives and content of the work has been
specified, it is possible to suggest a change in the very nature of learning a given school content, creating
new cognitive possibilities for the appropriation of concepts, possibly modifying the learning process
mediated by the technological tool. Changes in the scope of mediation of forms of learning produced by
the technological environment occupy the core of the development of technological content knowledge
because as Koehler and Mishra (2009) point out, technologies are responsible for very profound changes
in the understanding of various phenomena that are represented as disciplinary content. Understanding
this phenomenon “[...] is fundamental for the development of appropriate technological tools for
educational purposes” (KOEHLER; MISHRA, 2009, p. 65). According to the authors,

Teachers need to master more than the subject matter they teach; they must also have a deep
understanding of how the subject matter (or the types of representations that can be constructed)
can be changed by the application of specific technologies. Teachers need to understand which
specific technologies ate best suited to address learning of the subject matter in their domains

and how the content dictates or perhaps even changes the technology—or vice versa.
(KOEHLER; MISHRA, 2009, p. 65).

Finally, at the central intersection between technological, pedagogical, and content
knowledge, the main construct of Mishra and Koehler's proposal (2006; 2007) emerges, which concerns
the planned and significant insertion of technology into the teaching and learning process. This is new
knowledge and reflects the interconnection of all domains in practical classroom practice. Given the
contingencies that occur in the school environment, the authors argue that there are no prescribed
solutions for teaching practice, requiring teachers to continually articulate their knowledge base for
classroom practice. Thus, it is necessary to know the curriculum, curricular materials, and content, its
possible forms of representation with technologies, and which of these present the best results for certain
content. Furthermore, it is necessary to develop the critical capacity to select and evaluate the available
technologies considering their shortcomings and possible virtues for use in the classroom. It requires
knowing and being able to put into practice a set of pedagogical strategies using these tools that

presuppose knowing the students, their ways of learning, their previous concepts, and how these
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technologies can facilitate (or not) the learning process. In this way, priority is given to “knowledge of
how technologies can be used to build on existing knowledge to develop new epistemologies or
strengthen old ones” (MISHRA; KOEHLER, 20006, p. 1029).

Technological Pedagogical Content Knowledge (TPACK) comprises a complex and
multifaceted set of teaching knowledge for teaching specific content in didactic activities oriented and
situated for learning that includes learning with and about technologies, especially digital ones (PALIS,
2010; KURTZ, 2016). Mobilizing TPACK in teaching practice presupposes attention to the ethical
dimension in the relationship with technologies, as it demands the necessary criticality both in working
with these tools and in generating opportune moments for students to develop this same capacity
concerning ICT (YURDAKUL et al., 2012; KURTZ, 2016).

Although the term integration is widely used to describe the dynamics of the articulation
between the constitutive dimensions of TPACK, it is important to emphasize the situated characteristic
of teaching relationships carried out with digital tools. Thus, the understanding that the teaching activities
developed with ICT would inherently correspond to those carried out in their absence, only with the
addition of digital resources, is weakened. As Palis (2010) also highlights, there are new interrelations in
the actions developed in such a way that the very nature of teaching is modified. With this, it is possible
to envision new teaching situations with important changes such as procedural, evaluative, and
conceptual development aspects within the pedagogical activity carried out. When integrating technology
into teaching processes, care must be taken not to incur mechanical and unconscious technical adherence,
changing daily habits so as not to reproduce what is least beneficial about traditionalism in teaching only
with the addition of new technologies (PALIS, 2010; MORAN, 2013).

It is also important to outline that the TPACK model proposal involves discussions about
possible ambiguities regarding the description and characterization of its constructs (ANGELI,
VALANIDES, 2009; OLIVEIRA, 2017), as well as about the possible ways of understanding the model
in terms of the very nature of Technological Pedagogical and Content Knowledge. For the scope of this
work, this last aspect reveals greater importance, which is why we briefly discuss the two majority
understandings about the nature of the central construct of the TPACK model.

The integrative model is indicated as originally proposed by Mishra and Koehler (20006), and in
it, the TPACK construct emerges from the multiple intersections of the knowledge bases that compose
it. Many studies that adopt this understanding direct studies toward the empirical identification of the
model's subcomponents, as well as toward the construction and validation of TPACK assessment
instruments intended for application in specific sample groups (SCHMIDT et al., 2009; GRAHAM et al.,
2009; HARRIS; HOFER, 2011; CHAI et al.,, 2011; DENG et al., 2017; TONDEUR et al., 2017).
However, the predominantly integrative approach of the TPACK model still brings together some issues
pending resolution. Although the original proposal advocated this approach (OLIVEIRA, 2017;
GRAHAM, 2011), there is an ambiguity between the graphic representation of the model and the form
stated by the authors who describe it as a unique and distinctive body of knowledge, closer to the
transformative understanding of TPACK, a fundamental issue mitigated in other subsequent publications
by the model's proponents (OLIVEIRA, 2017).

Other studies highlight that the conceptual boundaries of the framework's subcomponents
may be somewhat imprecise (GRAHAM, 2011; ANGELI; VALANIDES, 2009), a factor that largely
results from 1) the lack of a clearer definition of the constructs initially idealized; i) the rapid expansion
of theories available in the literature (BRANTLEY-DIAS; ERTMER, 2013; COX; GRAHAM, 2009,
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OLIVEIRA, 2017); and iii) the complex nature of the educational act mediated by technologies, which
makes it difficult or even impossible to definitively compartmentalize it into a set of theoretical constructs
of knowledge or expertise. Approaches that are more closely concerned with observing how teachers
develop knowledge for teaching at the interface with digital technologies typically use a transformative
perspective of TPACK, suggesting that it indicates a promising path for both educational research and
proposals for initial or continuing teacher training.

For Mishra and Koehler (2006; 2009), each teaching activity demands different actions from
teachers. To this end, they continually mobilize, on different scales, the knowledge that underpins their
professional base in the technological, pedagogical, or content dimensions, in a unique condition for each
situation. Therefore, it is precisely the ability to articulate all domains of knowledge that will enable
teachers to successfully implement teaching and learning proposals using ICT. It is important not only
to develop cognitive capacity and the necessary flexibility in the main domains — technology, pedagogy,
and content — but also to understand their possible interrelations for a holistic view of the best forms of
action in teaching situations.

By adopting this understanding of the TPACK model, greater attention is given to how the
relationships between technologies and teachers' actions are developed in the learning process of teaching
or even in their professional practice, observing the intricacies of the construction of professional
knowledge for the pedagogical use of ICT. Also, there is often greater attention to the different forms of
meaning that subjects present in their relationship with technological tools and their possible implications
for their training (initial/continued) or professional practice. Thus, there is a shift from the initial
emphasis of research with the TPACK model, which sought to identify teaching knowledge based on the
TPACK model through qualitative and quantitative means, to a look at how teachers interact with and
signify technology pedagogically, a process by which they construct and modify their knowledge in their
relationship with ICT. In this sense, we move towards understanding technology in the broader scope of
its role in human relations, in the different forms of mediation of the subject's activity, and in the
conception of technology as a cognitive, cultural, and historically developed tool by different social
arrangements. By adopting a sociocultural perspective of the relationship between the teacher,
technology, and their praxis (KURTZ, 2016; MANGAN, 2016; BERVIAN, 2019; GOIS, 2020), it is
possible to advance the broader understanding of the ways of integrating ICT in the school environment
and of the analytical role of the TPACK model, with special attention to the teaching activity mediated
by ICT.

ICT AS CULTURAL TOOL IN THE MEDIATION OF THE PEDAGOGICAL PROCESS

Looking at ICT's in the ways outlined so far implies recognizing them as important mediators
of broader social processes, including how individuals interact with and signify the concrete world around
them. Thus, the always mediated interaction between man and the world in contemporary times
materialized on the screen, in fiber optics, and headphones, among others and the deprivation or
opportunity of access to these technologies shapes how we interact and attribute meaning to concrete
reality.

The relationship between man and the world is constructed in a mediated manner by a set
of tools (technical and semiotic) available to subjects at a given historical moment. As Wertsch, del Rio,

and Alvarez (1998) point out, man's mediated access to the world occurs both in the way subjects access
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information and in the way they act in this world, with both instances being dialectically connected. Such
questions are based on Vygotsky's (2004) thinking about the role of psychological tools as cultural

instruments for the origin and functioning of higher mental functions:

[...] when inserted into the behavioral process, the psychological instrument globally modifies
the evolution and structure of psychic functions, and its properties determine the configuration
of the new instrumental act in the same way that the technical instrument modifies the process
of natural adaptation and determines the form of labor operations (VIGOTSKI, 2004, p. 94).

Vygotsky (2000) highlights the distinction between two mediating elements: technical
instruments (external to the subjects) and psychological instruments (internal to the subjects®) acting as
internal mediators of personal activity. This distinction becomes less significant when considering that,
in the adoption of a set of cultural tools in the mediation of the subjects' action, the capacity for social
(re)construction of the meanings generated/attributed during a given activity is distributed in the subject-
cultural tool dialectic relationship. Thus, technical and psychological instruments can be understood
together as the sociocultural toolkit available to the subjects and the agents-acting-with-cultural-tools as
the privileged unit of analysis (WERTSCH, 1998).

The focus of Vygotskian analysis was on language (sign) as a psychological tool, through
which symbolic mediation would constitute the privileged form of organizing behavior and developing
higher psychological functions. The social origin of the forms of mental functioning is based on the
sociocultural environment in which each new subject lives will be the guide (conditioner or enabler) of
complex processes of internalization, that is, of the meaning not only of concepts and objects but of how
social organization functions (WERTSCH, 2002). Vygotsky (2004) also listed several other psychological
instruments with similar functions, such as the algebraic system, writing, works of art, drawings,
mnemonic processes, and different systems of signs, among others. These artifacts are always constituted
by efforts of an individual and collective dimension, mediated by the sociocultural arrangements existing
at a given historical moment. Furthermore, they enable/restrict/change the ways of thinking and acting
of subjects in a sociocultural context (DANIELS, 2004).

Computers, ICT, and other digital resources can be understood as cultural tools to extend
the list of artifacts and tools preliminarily raised by Vygotsky (GIORDAN, 2008). For the limits of the
present work, the interaction of subjects with digital tools in school spaces constitutes the mediational
means between action and consciousness, so that human action and the very constitution of the subjects'
mental functions are largely conditioned/shaped/enabled by the cultural tools or mediational means available
and used in the subjects' actions (WERTSCH, 1998).

James Wertsch's contributions in this context, as Gomes, Echevertia, and Furtado (2011,
n/p) rightly point out, concern the different aspects of human action, whose agency can be understood
throughout his work “[...] both in the external field, oriented towards objects, and in the internal field,
oriented towards psychological activity, and can be carried out in groups or individually”. Therefore, the

author's effort is not focused on just listing the forms of action and ways in which mediation influences

4 It is essential to clarify that external and/or internal locations are illustrative. This is because in the dialectical perspective of
human interconstitution, there is no basis for the existence and definition of such independent instances, except for the
didactic exercise of study. Thus, symbolic materiality exists in instruments such as pencils, hammers, tables, DICTSs, but also
in the sign terms that describe them. This way of understanding supports the non-division a priori between internal
instruments of thought and external instruments of daily life.
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this process, but also on highlighting the complex relationship between the agent and the cultural tool
that mediates the action as a fundamental unit (GOMES; ECHEVERRIA; FURTADO, 2011).

In this way, the sociocultural perspective contributes to the provision of a consolidated
conceptual framework for the analysis of interactive situations in which teachers in training or
professional practice use digital tools as learning mediation instruments (GIODAN, 2008). This approach
also makes it possible to introduce important elements for the study of the relationship between the
formation of professional teaching knowledge and ICT, guiding the microgenesis of how the interaction
between individuals and ICT occurs. Considering the notions of mediation and cultural tools initially
discussed, we present in the next section some possible approximations between the TPACK model and

the sociocultural approach.

SOME ASPECTS OF MEDIATION - APPROACHES TO THE TPACK MODEL

Based on the initial Vygotskian proposal and subsequent developments, Wertsch, del Rio,
and Alvarez (1998) highlighted four characteristics common to the different approaches to the issue of
mediation, mediational resources, and mediated action. The dynamic nature of mediation by cultural instruments
is the first attribute listed by Wertsch, del Rio, and Alvarez (1998). The authors state that mediational
means have an essentially broad potential to model action, however, they do not “[...] determine or cause
action in any kind of static or mechanical way” (WERTSCH; DEL RIO; ALVAREZ, 1998, p. 28).
Intentional human action is the primary factor in the implementation of mediation with such tools so
mediated action is the result of the potential of these artifacts to model action on the one hand and their
intentional and situated use on the other.

In this work, we assume that the introduction of ICT into the flow of actions shapes the
possible forms of interaction between students, content, and the intentionally planned pedagogical
proposal, providing teachers with the knowledge to recognize such implications and act critically,
improving the quality of the teaching and learning process. Developing TPACK, in this context, implies
strengthening the ability to recognize such complex dynamics in their work with ICT, overcoming the
technocratic tendency to attribute to the mere presence of these cultural tools the ability to improve the
educational experience. Guiding one's practice considering the dynamic nature of the processes mediated
by ICT requires enabling teachers to understand that situated and intentional pedagogical action,
decisions, and contingencies of the modes of interaction with ICT in contact with students are the
appropriate instance capable of providing effective learning processes. This strengthens the teachet's
decision-making capacity and pedagogical action in processes mediated by digital tools, in contrast to the
reductionist conception that advocates the presence of technology as a panacea for complex educational
processes.

The second basic characteristic consists of recognizing mediation as a process. Thus, the “[...]
introduction of a cultural tool into this dynamic process inevitably transforms it” (WERTSCH; DEL
RIO; ALVAREZ, 1998, p. 29). The interest in understanding the situational changes in teaching
relationships in mediation by ICT allows us to focus on how the introduction of the cultural tool into
the flow of the subjects’ actions qualitatively transforms the mediated action, regardless of the question
of instrumental efficiency or another analytical form (WERTSCH, 2002).

Specifically, the capacity to transform action through the introduction of new cultural tools

reflects the need to mobilize and develop TPACK so that teachers understand and act in the

Educagdo em Revista|Belo Horizonte |v.40|e41245|2024



12

pedagogically oriented integration of digital technologies in teaching activities. The increasingly
prominent presence of ICT in school spaces demands an understanding of how teaching activities can
be changed through the mediation of such tools, with important repercussions for the students' learning
process. To this end, teachers are required to have a set of knowledge specific to this action. In this sense,
strengthening TPACK' promotes full recognition of how pedagogical activities mediated by digital
cultural tools represent actions of a pedagogical nature that are distinct from traditional activities and that
do not correspond to the same processes merely added to new digital artifacts. The change in the
characteristics of the cultural tool used in the action promotes new forms of representation, means of
signification, and other conditions that significantly alter the nature of the pedagogical activity developed.
Part of what the TPACK model conceives consists precisely of the specific knowledge of these nuances
applied to the teacher's field of knowledge.

These qualitative changes imply that we must also consider the opportunities developed by
the introduction of these cultural tools into the actions performed, as well as the limitations imposed. In
this sense, Wertsch, del Rio and Alvarez (1998) point out a third characteristic of mediation: ar#facts offer
bothy strengthening and obstacles to the flow of action. While they present a greater scope for mediated activities,
they exhibit other limitations that are normally only understood retrospectively. Specifically referring to
the field of technologies: “the new forms of computational mediation [...] undoubtedly have restrictions
as well as affordances” (WERTSCH, 2002, p. 107).

Conceptualized in some cases as availability (possibilities, potentialities, or even resources),
the concept of affordance was proposed by James Gibson, as analyzed by Maroski (2019). A possible
translation of the term concerns the ways “in which objects communicate with us” (CIBOTTO, 2015, p.
09). James Gibson's proposal concerned a possible ability to recognize the functions of certain objects in
nature based on their visually perceived characteristics. Concerning various instruments, the intuitive
perception of the forms of action and objectives achievable through their use refers to the concept of
affordance in a more adjusted way. When observing an object with adequate mass, shape, and size, for
example, one can suggest its use as an object suitable for striking or hammering; smaller shapes and mass
may indicate its use closer to the throwing activity (MAROSKI, 2019), while blue and red colored marks
on taps are intuitive indicators of cold and hot, respectively (CIBOTTO; OLIVEIRA, 2013).

For Wertsch (1998), within the scope of mediated action, the concept of affordance is related
to the emergence of new and usually superior forms of thought from the introduction of cultural
instruments into human action. As the author points out, however, if there is preferably the overcoming
of some previous limitation that the introduction of a certain cultural tool can solve, other and new
restrictions are certainly introduced. As can also be inferred from Maroski (2019), the potentialities of
these means reflect a relationship between the subjects and intrinsic qualities of the instruments used in
the action, so that it does not constitute an exclusive property of cultural tools. According to Daniels
(2004, p. 66), “[...] they are not properties of isolated objects, but of objects related to subjects in activity”.

There is currently little room for not recognizing the new possibilities for pedagogical action
in the relationship between teachers and ICT, regardless of the teachet's area of knowledge. However,
the opportunities offered in this relationship need to be used through strategies that prioritize the
students' learning experience (OTREL-CASS; KHOO; COWIE, 2012). This implies, therefore,
associating the integration of digital technologies in school spaces with the development of professional
knowledge capable of enabling teachers to identify and critically analyze affordances potentially

introduced with certain ICT. In addition, it is necessary to recognize the restrictions imbued in the use
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of these tools, considering the possible transformations for the representations of content and
pedagogical arrangements structured in teaching activity (KOEHLER et al., 2014).

Building TPACK for teachers' performance with digital tools, therefore, involves consciously
and critically recognizing how the different tools used in the activity provide possibilities for the
organization of teaching and how they can modify the understanding of disciplinary content. It implies
understanding the potentials, propensities, and restrictions in the didactic use of ICT, admitting that some
of them can be better used for certain tasks (KOEHLER; MISHRA, 2009).

In this aspect of mediation with cultural tools, it is possible to outline new interpretative
horizons anchored in the perspective of the sociocultural approach to the constructs initially indicated
by Mishra and Koehler (2006) when they suggest, for example, that TPACK is configured by “[...]
understanding how technology and content influence and restrict each other” (MISHRA; KOEHLER,
2000, p. 65). Regarding its interrelation with the pedagogical field, Pedagogical Technological Knowledge
(TPK) is “[...] an understanding of how teaching and learning can change when particular technologies
are used in specific ways”, including “[...] knowledge of pedagogical affordances and constraints” of a
variety of technologies in their relationship with the strategy and pedagogical design used (KOEHLER,;
MISHRA, 2009, p. 65). As Otrel-Cass, Khoo, and Cowie (2012, p. 70) summarize, “[...] when teachers
inform their pedagogical practices with their knowledge about affordances of technological resources,
they make use of what has been described as [...] TPACK”.

However, the challenges to achieving such objectives are many. As Wertsch, del Rio, and
Alvarez (1998) point out, a fourth characteristic of mediation concerns the fact that, in many cases,
cultural tools are used in actions that do not necessarily correspond to the purposes for which such
artifacts were initially planned or originally used. The authors argue that “[...] the process by which new
cultural tools emerged cannot be attributed solely to reflection and conscious decisions about what would
best serve as a means of mediation” (WERTSCH; DEL RIO; ALVAREZ, 1998, p. 59). Cultural tools
are often used in ways not foreseen in specific actions that they sometimes perform and are also
frequently redirected to sociocultural contexts that are quite distinct from those initially used/planned.
The potential benefits of using cultural tools in a variety of ways are analyzed by Wertsch, del Rio, and
Alvarez (1998) as by-products and may represent more the rule than the exception in the application of
various mediational means. This is because certain tools often have their function altered when given
new uses that characterize responses to broader sociocultural forces. Considering the differences and
limitations, the polysemy of words and the versatility of objects are established as processes of human
creativity and social arrangements that give new meaning to words, objects, technologies, as well as
objectives and behaviors.

For the competent use of technologies in teaching activities, a set of knowledge is required
not only about technology but also willingness and creativity to reconfigure it with the clear objective of
improving the learning experience of students (KOEHLER; MISHRA; CAIN, 2013; HARRIS;
MISHRA; KOEHLER, 2009). This competent use implies, therefore, the redefinition of the concept of
mediation in the school environment. This is because the active and responsive role of the teacher in the
face of the challenges brought by new technologies is recognized. From the perspective adopted, the
mediating teacher, so often cited, approved, or contested, assumes a fundamental role in the sense of
choosing, mastering, using, and teaching content and modes of functioning of concepts and instruments.
To this end, teachers mobilize and construct the TPACK. The pedagogical appropriation of 1CT is part of a

complex process of mediation and surpasses the most simplistic definitions of the term.
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The pedagogical appropriation of cultural tools is often limited by a series of factors, and in
some cases occurs partially, intertwined with aspects of the mastery of these artifacts that make it difficult
to differentiate the processes. The concept of appropriation gains centrality and condenses the teacher's
formative need in guiding his or her deliberate pedagogical action. Thus, in the next section, we highlight
the differentiation of the aspects of mastery and pedagogical appropriation of these cultural tools,
articulating their relationship with the construction of professional knowledge necessary for the

integration of ICT in the context of teaching relationships.

ICT AND TEACHING PRACTICE: BETWEEN MASTERY AND PEDAGOGICAL
APPROPRIATION

Another aspect highlighted by Wertsch (1998) and relevant to the present context is his
proposal to reconfigure the internalization process initially developed in Vygotskian studies. As
highlighted by Giordan (2008), the attention given to the presentation of this proposal is part of the
efforts made to broaden the studies on the production of meanings developed by James Wertsch,
outlining the concept of internalization within the scope of mediated action and relating it directly to the
use of certain cultural tools, as well as to other research problems guided by this theoretical approach. In
this understanding, the continuous tension between subjects and cultural tools is taken as a starting point
to establish the close link between external actions and mental processes to avoid the mind-body dualism
in the approach to internalization processes. Resuming the Vygotskian proposal, Wertsch (1998) signals
the treatment of this issue by beginning to conceive it in terms of internalization as mastery and
appropriation.

Within the scope of the mastery, Wertsch (1998) indicates the dimension of knowing how
to use, of understanding how to use a given cultural tool. The author argues that many forms of action
carried out in mediation with cultural tools do not progress in such a way as to be entirely reproducible
on an internal level, without disregarding, however, the relevance or changes in these internal dimensions
involved in the agent-mediational means tension (WERTSCH, 1998, p. 51). In this relationship, Wertsch
(1998) admits the action distributed between the dyad (subject-cultural tool) in the execution of the
activity, so that the external means eventually used allow the problem under analysis to be broken down
or simplified into a series of tasks with recognizable patterns that are more easily executed by the subjects.
From this, the mastery of certain cultural tools leads to the development of specific skills, instead of
defining generalizable skills and aptitudes. Although he acknowledges their existence, the author intends
to warn about “[...] the temptation to confuse ease with the use of a certain set of cultural tools with some

type of general aptitude or intelligence” (WERTSCH, 1998, p. 46). In this sense,

Competence remains associated with mastery and should be seen not as an attribute of the
subject, but as evidence of his/her expettise in the use of a [mediational means] in a certain type
of action. Furthermore, competence in an action does not imply the subject's ability to perform,
on a completely internal or abstract level, that action. (PAULA; MOREIRA, 2014, p. 24).

When we include digital technologies in the scope of teachers’ training and professional
activity, we are faced with the need to master these tools and develop knowledge for their use. It is

desirable to know a set of technological devices with positive potential for the teacher’s work, their
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characteristics and modes of operation, as well as the ability to solve problems arising from their use. The
introduction of technological knowledge into the teacher’s knowledge base is the distinctive aspect of the
TPACK model and is largely associated with how these cultural tools are mastered in specific
circumstances.

Thus, certain skills emerge through using cultural tools (WERTSCH, 1998). The dimension
of mastery in this perspective is related to the action mediated by specific cultural tools, used frequently
and in specific contexts. Therefore, allowing students (PAULA; MOREIRA, 2014) and teachers in
training to conduct their actions, interacting and providing contact with different digital technologies, is
an important consequence of this issue in the adaptation and development of the ability to use these
resources, as well as for the constitution of the professional teaching repertoire. Encouraging experience
with ICT throughout the training path of teachers is a possible means of advancing mastery over the
various resources available for teaching, assisting in the continuous development of the teaching
knowledge base, and eventually enabling the expansion and new meanings of TPACK for the conscious
pedagogical use of ICT.

Mastery of these cultural tools, although an important requirement for effective use in the
classroom by teachers, is not enough to guarantee their critical insertion in school spaces. If mastery of
these tools refers to competence in carrying out actions mediated by cultural tools, “|...] appropriation
implies not only competence in action but also a transformation of the subject, through the unfolding of
action in the constitution of their identity processes” (PAULA; MOREIRA, 2014, p. 24). According to
Giordan (2008):

[...] knowing how to use a cultural tool does not necessarily mean that the agent takes it as his
own, as part of his conceptual horizon. He can simply use it, with different degrees of skill, in
situations determined by socio-institutional factors that require it, without recognizing the value
of using the tool in other spheres of communication and activity in which he participates
(GIORDAN, 2008, p. 96).

Wertsch (1998) distinguishes internalization from appropriation based on Bakhtin's
contributions. In this conception, based on the aspects of language with a Bakhtinian focus, appropriation
is understood as taking the word belonging to others and making it one's, adding in this process the
personal distinctive mark and inserting it into one's way of acting in the world. Appropriation, in addition
to the mastery of certain cultural tools, allows the individual to add them to their internal repertoire,
enabling them to use them in new contexts and situations different from those originally developed
(RIBEIRO, 2018). In this process, they adapt and reflect their objectives in the various mediated actions,
to constitute the sociocultural available toolkit to the individual (WERTSCH, 1998). Morales, Casarin,

and Salas (2015) summarize this issue well:

[...] one aspect that explains people's cognitive transformations is not precisely the acquisition of
the tools but the set of practices that develop around them, that is, the institutional framework
in which they are acquired and used, and in this sense, the impact of ICT focuses on the role
they play as mediators in people's practices while they use them; in such a way that the result of
the appropriation of technological tools supposes the generation of technological awareness in

the individuals involved (MORALES; CASARIN; SALAS, 2015, p.11).

In the context of the construction of professional knowledge by teachers, Gois (2020)
indicates the possibility of appropriation of the cultural tool of TPACK by undergraduate students when

there are elements indicative of the attribution of meanings to ICT based on situations in which teachers
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in training use them expressing their purposes or even with the perception of conflict or resistance in the
relationship with technology. The critical view of the relationship between the teacher and the school,
the pedagogical activity, and the disciplinary content in the interface with technologies is also an
indication of appropriation by the subjects of such cultural tools. For the author, this factor “[...] in
addition to being synonymous with a high degree of mastery of a cultural tool, also highlights its
appropriation, since [the undergraduate students| are now using it with their intentionality” (GOIS, 2020,
p. 14).

Justas TPACK cannot be understood as given knowledge, but rather constructed in different
ways in the teacher’s interaction with the various contexts of the use of cultural tools, it can be suggested
that the mastery of certain digital resources is related to their pedagogical appropriation at various levels.
Wertsch (1998) highlights the distinction between modes of mastery of cultural tools that do not
presuppose appropriation, such as the possibility of mastery and appropriation being related to a high or
low degree. This relationship does not always occur linearly but rather assumes a complex form that can
demonstrate various forms of resistance by subjects as a way of appropriating certain cultural tools. The
“[...] differentiation criteria are defined by the agent’s commitment, resistance and autonomy in executing
actions with specific purposes” (GIORDAN, 2008, p. 97). Possible resistance to the use of ICT in
discourses or proposals for teaching activities are important indicator of how these cultural tools are
appropriated by teachers.

Thus, it is reaffirmed that the analysis of the modes of interaction of teachers with ICTs
configures a privileged situation of the irreducible tension between the agent and his/her action with the
mediational instruments, providing an important unit of analysis (WERTSCH, 1991; 1998) of the forms
of mastery and appropriation of cultural tools, as well as the intricacies of the construction of teachers'
professional knowledge. In addition to observing the interactive modes between undergraduate students
or teachers working with digital cultural tools, it is also necessary to emphasize the relevance of the
production of materials and pedagogical resources by the teacher to recognize them as important
methodological instruments indicative of the constitution and development of TPACK.

Regarding the materials and resources produced, Koehler, Shin, and Mishra (2011) state that
these can also be understood as methodological forms of accessing and analyzing the TPACK of in-
service teachers and with greater relevance for teachers in initial training. The analysis of materials
produced in the planning of teaching activities (PAMUK, 2012), or even in other artifacts constructed
from the interaction with the ICT systematized in the intentional actions of selection, proposal,
evaluation, or pedagogical analysis of these resources, therefore, composes relevant sources of evidence
for the development of professional knowledge TPACK (KOEHLER; SHIN; MISHRA, 2011).
According to Sampaio and Coutinho (2015, p. 648), it is “[...] during lesson planning, the technological
and pedagogical knowledge of teachers is operationalized through the selection, reconciliation, and
sequence of learning activities”, and is subject to analysis.

Therefore, the complex agent-cultural tool relationship is crystallized in the different
productions and expressions of teachers (analysis of resources/materials produced, teaching activity
proposals, construction/use of digital artifacts, interviews, group reports, observation of teaching, etc.).
In this process, it is possible to investigate the different ways of mastering and appropriating these
mediational means, identifying and promoting the construction of professional teaching knowledge for
teaching. In the activity mediated by digital cultural tools, teachers can generate specific purposes of

application for these artifacts, based on both the meanings expressed and the productions carried out
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and the results of the actions carried out in the school space. This is because, in the interaction with such
artifacts, they can recognize their possibilities for pedagogical use, their restrictions within the scope of
teaching relationships, and, therefore, valuing the possible changes in the forms of representing content
and organizing work, in addition to the possibilities for student learning.

Because it is an activity that demands specific knowledge and skills, there is a possibility of
progression in how teachers appropriate these tools pedagogically. This aspect may be present when there
is evidence of the use of ICTSs for specific or innovative purposes in activities such as the production of
teaching materials and resources, in teaching practices, or even in the meanings expressed by subjects in
their relationship with these cultural tools. Thus, ICTs are appropriated pedagogically when teachers
begin to attribute intentionality to cultural tools in the broader scope of their pedagogical activity. By
deliberately inserting them with specific pedagogical purposes, it is possible to scrutinize how they
consider the affordances and restrictions of these tools for the desired didactic purpose. It is also possible
to highlight the different levels of interaction between mastery and pedagogical appropriation when
integrating digital technologies into their pedagogical work, making it possible to investigate how these
cultural tools are articulated with the forms of didactic organization implemented and relate to the

conceptual content worked on in the classroom.

FINAL CONSIDERATIONS

The role of ICT in teachers' performance and professional training will likely be part of the
discussions about the future of education in the post-pandemic scenario. While assessing their relevance
and effectiveness for the educational process is a controversial topic in the education community, the
integration of digital technologies at the most diverse levels of education has been gaining relevance and
may soon occupy a greater space in teaching activities (OLIVEIRA et al., 2021).

Given this, there has also been a growing interest in educational research concerned with the
relationships between ICT and initial and continuing teacher training. The TPACK model deserves to be
highlighted in this scenatio, as its conceptual elements provide a relevant interpretative structure for the
approach to professional knowledge in educational research. In addition, the framework contributes a
conceptual framework capable of supporting both the theoretical and methodological orientation of
research on the construction of professional teacher knowledge and the organization of teacher training
practices in their different modalities.

The approximation of the sociocultural approach to the TPACK model allows us to advance
in the understanding of the role of the relationships between digital technologies and the actions of
subjects, opening the horizon for a look concerned with the intricacies of the forms of integration of
these technologies in the school environment and their influence on the modes of action of teachers. In
other words, the interconstitutive role of ICT in teaching subjectivity is one of the faces of the teaching
and learning process.

In this paper, we highlight the potential of recognizing ICT as a cultural tool and, therefore,
as a product of collective sociocultural action developed in the current historical moment. ICTs are
understood as privileged mediating instruments, as they enable individuals to access and interact with the
world based on the mediation of how subjects identify and signify concrete reality. Within the scope of
the constitution of teaching professionalism, the interaction with such artifacts comprises the mediational

means between the internal processes of attribution of meanings by teachers and the forms of pedagogical
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action developed in the classroom. These processes are largely conditioned, restricted, or amplified in the
continuous tension between agents-acting-with-cultural-tools. The situated analysis of this relationship
provided by the theoretical elements available from the sociocultural approach proves to be potentially
relevant for understanding the processes of mastery and pedagogical appropriation of ICT, especially
when outlined by the repertoire that constitutes the basis of professional teaching knowledge made
available by the TPACK model.

Therefore, it is important to emphasize the importance of initial and continuing teacher
training courses promoting the integration of ICT in their curricula, allowing teachers to experience these
cultural tools in teaching activities, providing means for their pedagogical appropriation, and the
development of professional knowledge for teaching. The TPACK model and the sociocultural approach
with the understandings outlined here can provide relevant theoretical support for understanding and
guiding the process of integrating ICT in teacher training and performance, whose main objective is to
qualify professional teaching performance in search of the continuous improvement of the students'
learning experience.

Research using this approach could use some questions to structure its activities, such as:
how do the meanings attributed to ICT by teachers relate to the decisions made in their actions in the
didactic context? What professional knowledge is involved and how is it mobilized in the processes of
using different digital cultural tools by teachers? What attributes of teachers' practices are modified with
the integration of ICT? How can the processes of pedagogical appropriation of these cultural tools by
teachers be evidenced? How do training practices mediated by cultural tools mobilize and develop
teachers' TPACK? Some studies pay attention to some of these questions in the scope of their
investigations. Deepening these questions with the approach highlighted here can represent a promising
contribution to research on the constitution of the teaching knowledge base and to the organization of

initial and continuing teacher training.
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