
Abstract: Recent challenges in education, caused by changes 
in the economy, society, health or even the pandemic force 
educators to seek innovative pedagogical practices, design 
new activities or reformulate existing standards in the 
classroom. Although such practice-oriented actions are 
creditable, more systematic and in-depth reflection is needed 
on how to conceive innovation in education, as well as how 
to implement changes in teacher education couses. Since 
there is a clear relationship between culture and ways of 
teaching and learning, a cross-cultural analysis of research 
involving innovation in education and the role of technology 
in this dimension will likely show different ways of conceiving, 
evaluating and implementing innovation. The aim of this article 
is to bring different perspectives on pedagogical innovation 
from different cultures in order to weave interpretations about 
innovation in education and which dimensions it is related to. 
Therefore, an analysis is carried out in national and foreign 
publications over the last five years on which perspectives 
have been attributed to innovation in education. Preliminary 
results suggest that there is a multifaceted trend regarding 
the understanding around innovation in education, and this 
perspective varies significantly between the national context 
and the outlook of foreign publications.
Keywords: Innovation. Educational Technologies. Teacher 
Education.

Resumo: Desafios recentes na educação, provocados por 
mudanças na economia, sociedade, saúde ou mesmo pela 
pandemia obrigam educadores a buscar práticas pedagógicas 
inovadoras, projetar novas atividades ou reformular padrões 
já existentes em sala de aula. Embora tais ações orientadas 
à prática sejam louváveis, é necessária uma reflexão mais 
sistemática e aprofundada sobre como conceber inovação na 
educação, bem como de que forma implementar mudanças 
nos cursos de formação de professores. Uma vez que há a 
clara relação entre cultura e formas de ensinar e aprender, 
uma análise transcultural em pesquisas envolvendo inovação 
em educação e o papel da tecnologia nessa dimensão 
provavelmente mostrará diversas formas de conceber, 
avaliar e implementar inovação. O objetivo deste artigo é 
trazer diferentes perspectivas sobre inovação pedagógica 
de diferentes culturas de modo a tecer interpretações sobre 
inovação em educação e a que dimensões está relacionada. 
Para tanto, é realizada análise em publicações nacionais e 
estrangeiras no período dos últimos cinco anos sobre que 
perspectivas vêm sendo atribuídas à inovação em educação. 
Resultados preliminares sugerem que há uma tendência 
multifacetada quanto ao entendimento em torno de inovação 
em educação, e este olhar varia significativamente entre o 
contexto nacional e o panorama de publicações estrangeiras.
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Introducti on
Over ti me, concepts and frameworks linked to the technological sphere have been al-

most “naturally” associated with the perspecti ve of innovati on in educati on, whether in tea-
ching foreign languages, with greater contact between speakers of diff erent languages, or in 
areas where the presence of diff erent tools, applicati ons, and technological devices is greater, 
as in natural sciences and health areas, for example. More recently, TPACK and Computati onal 
Thinking have been gaining space in the literature not necessarily linked to the scope of innova-
ti on, but of the knowledge needed by teachers and students from all areas in the 21st century.

Considering this, the objecti ve of this research is to verify what publicati ons in diff erent 
countries point out regarding the perspecti ves of innovati ng in educati on and what empha-
sis they att ribute to dimensions regarding teachers’ role and competence, ICT, among others. 
Specifi cally, through a broad qualitati ve analysis of arti cles, dissertati ons and theses published 
in the last 5 years we seek to present in the conceptual and epistemological scope of the edu-
cati onal fi eld the following issues: a) what is innovati on and why to innovate in educati on; and 
b) to what areas/dimensions this innovati ve process is being related.

Following a qualitati ve approach with an interpreti ve basis, we present associati ons be-
tween the theoreti cal and the empirical fi elds in order to respond to the proposed objecti ves.

Background to the study 

Innovati on in educati on – defi niti ons and kinds
The relati onship between innovati on and educati on is somewhat complex, especially 

when considering historical and cultural elements, very much based on important philosophi-
cal currents, regarding the logic of innovati on aligned with the modes of producti on and con-
sumpti on of capitalist societi es (Silva and Oliveira, 2020). In this perspecti ve of capitalist logic, 
to innovate would be a synonym of creati vity to increase the producti on and producti vity of 
the system, especially by linking to new technologies capable of revoluti onizing what is establi-
shed as a standard in the economy (SILVA OLIVEIRA, 2020). This logic then enables innovati on 
as a conditi on for the survival of capital.

On the other hand, in the educati onal fi eld, innovati on must be aligned with a change 
in the established order, which is necessary for school development. In such a scenario, “inno-
vati on seeks to break the bureaucrati c routi ne, as well as contributes to the building of bridges 
necessary for the positi ve transformati on of structural and complex problems in the school” 
(Silva and Oliveira, 2020).

The risk for such bridging is always present, as is certain discomfort generated by chan-
ges. Innovati on refers to “novelty”, strives to “renew”. Schools and universiti es, students and 
teachers are in constant interacti on with a historical-cultural context, increasingly permeated 
by digital informati on and communicati on technologies (DICT). They are not subjects or struc-
tures orbiti ng this context, but remain in constant interacti on, changing and being changed in 
a dialecti cal way.

In this sense, as Monteiro (2019) points out, the idea of innovati on as a savior is older 
than we think. Similarly to SILVA OLIVEIRA (2020), the author adopts the perspecti ve that in-
novati on has always been a requirement for the development and expansion of wealth in ca-
pitalist countries. Technology is fundamentally present in the innovati ve process in a decisive 
way for scienti fi c advancement through investment in research and development. Therefore, 
it is almost inevitable to associate innovati on with ideas related to technology, producti on, 
economic growth, wealth generati on and many others, typical of the existenti al conditi on of 
capitalist society.

Besides this social and economic view, the concept of innovati on has been associated in 
educati on with intenti onal, rather than accidental, changes. It is something consciously assu-
med in order to qualify educati onal acti on. Therefore, thinking about innovati on in the educa-
ti onal fi eld implies changing existi ng practi ces and concepts, in an intenti onal, systemati c and 
planned way, as opposed to spontaneous changes (Silva and Oliveira, 2020).
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In search of teachers’ postures with DICT, Tagarro et al. (2019) problemati ze this pers-
pecti ve, recognizing the interacti on between face-to-face classrooms and distance educati on, 
as well as the signifi cant qualifi cati on of e-learning courses in Brazil. On the other hand, this 
is an example of many countries in which, admitt edly, there are problems with access to ade-
quate infrastructure for the employment or eff ecti ve integrati on of technologies in educati on, 
especially in public basic educati on. This scenario has possibly been exposed worldwide due 
to the diffi  culti es experienced by millions of students and teachers at this level throughout the 
COVID-19 pandemic and the need to suspend face-to-face classes across the country.

It is also possible to affi  rm that DICT are present in teaching practi ces, but are negati vely 
infl uenced by insti tuti onal issues, by teachers’ reduced knowledge about them and by the 
great fi nancial defi ciency of public educati on in countries like Brazil. Therefore, the questi ons 
pointed out by Jonassen (2000), involving the concepti on of technologies as cogniti ve tools, 
that is, students’ intellectual partners, and not merely tools at the service of the teacher or 
student, take on quite serious proporti ons when dealing with scenarios weakened by these 
problems.

Innovati ng presupposes change. DICT are indeed aligned with the perspecti ve of inno-
vati on in educati on, although they are not unique or mandatory to an innovati ve process in 
educati on. These technologies are known to enable or demand social practi ces that are orien-
ted at (and guide) new cogniti ve processes that, in turn, organize new learning for students. As 
Wertsch (1985) points out, they are cultural instruments that, once introduced into the fl ow of 
human acti ons, guide and alter the subjects’ social, cultural and biological practi ces.

Within this same cultural dimension, Nóvoa (2007) has already stated that fashion is the 
worst way to face educati onal debates, because adhering to something new simply because 
it is new eliminates pedagogical thinking. Innovati on, on the other hand, presupposes “a per-
sonal and collecti ve work of refl ecti on, appropriati on and change” (Nóvoa 2007, preface). The 
technologies, therefore, must be inserted in this search for new concepti ons and pedagogical 
practi ces, which reinforce the role of the teacher and his/her capacity to respond to the unpre-
dictable situati ons of daily school life (Nóvoa, 2007).

Dealing with such challenges is something deeply important. Almeida (2008) illustrates 
part of this process in Portugal, reporti ng the drasti c change that occurred in that country, with 
the reality of a computer for every 13 students in 2005 decreasing in 2007 to 8.5 students wi-
thin the Technological Educati on Plan (TEP). In Brazil, data from the same period went back to 
the sad reality of one computer for every 350 students, with the goal of reducing that number 
to 50 students by 2011, creati ng partnerships between the government and telecommunica-
ti ons operators in both countries in order to provide free internet connecti on.

The pandemic caused by COVID-19 is certainly putti  ng these issues back on top of dis-
cussions involving innovati on in educati on. The central issue, highlighted by Kurtz (2015; 2016; 
2020a), when comparing the concepti on involving the integrati on between technologies and 
educati on and the teacher’s role and training, is that both countries had, at certain moments, 
similar proposals even with such conti nental diff erences. Both presented programs aimed at 
certi fi cati on and off ering courses involving ICT in teaching.

However, the crisis that sti ll occurs today in the Brazilian context, in general, is largely 
due to the resistance of many educati onal sectors to the creati on of a technological culture, 
something that occurred more signifi cantly and earlier in other countries from Europe. This 
culture eff ecti vely covers epistemological, conceptual, methodological bases and, above all, an 
expansion of the digital inclusion process from the subject’s emancipatory perspecti ve.

Obviously, the inserti on of technologies in the educati onal context does not produce 
signifi cant results by itself. This will only be possible from the moment that the DICT are con-
ceived, by the teachers, in a simple way, without great anxiety. Hence it is imperati ve that, as 
Miranda (2006) notes, teachers have deep contact with computati onal resources since their 
initi al training, which, in fact, initi ally familiarizes them with the use of these tools for educa-
ti onal purposes.

In this same context, Garavaglia (2016) emphasizes that innovati on is the result of a pro-
cess of creati on. According to the author, referring to Wagner’s study (2012), creati on is crucial 
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to innovati on, so that essenti al elements of innovati on are moti vati on, experti se and criti cal 
thinking. Like Garavaglia (2016), Tang and Wu (2020) highlight the students’ creati ve potenti al 
is enormously compromised by the so-called “traditi onal educati on”, known as exclusively or-
ganized by the transmission of content. The authors’ criti cism of courses aimed at innovati on 
in educati on also extends to the evaluati on of these courses which, according to the authors,

Focuses on asking students to write or design innovati on and 
entrepreneurship plans, and has not been really put into the 
specifi c “actual combat” of innovati on and entrepreneurship. 
[…] Teachers of innovati on educati on courses are not provided 
with professional training and practi cal operati on, and lack 
of professional teachers with professional background and 
practi cal experience. (TANG; WU, 2020, p. 71).

It is evident, then, that the theme of innovati on in educati on crosses diff erent dimen-
sions, as we have tried to illustrate throughout this review. It requires, as Tang and Wu (2020) 
as well as Liu et al. (2020) point out, a great collecti ve eff ort on the part of teachers, who, in 
turn, need adequate training to be able to assist the innovati ve educati onal process.

In this regard, in the recent studies by Kurtz and Silva (2020a; 2020b) the TPACK fra-
mework (MISHRA KOEHLER, 2006; HERRING et al, 2016), with intersecti ons of knowledge 
necessary to the teacher, is arti culated to the concept of Computati onal Thinking. This last 
one, based on the work of Wing (2006), is related to the idea that all people (children, youth 
and adults) must consider/develop in their processes of educati onal training computati onal 
thinking with the aim of consti tuti ng “own” knowledge and capabiliti es inherent to Computer 
Science professionals.

More specifi cally, as WING (2006; 2014) defi nes it, computati onal thinking consists of an 
approach to problem solving that explores concepts of computi ng. In this context, it considers 
a set of mental processes (mental tools) used by computer professionals when they operate 
with a view to solving problems through techniques, tools, practi ces and concepts of compu-
ti ng even without machines. Abstracti on, concept formati on, problem based learning, etc., are 
some of Computati onal Thinking principles.

Therefore, it is important to note that, following recent research, innovati on in educa-
ti on can be associated to the following dimensions:

a) In a historical-philosophical perspecti ve, it is linked to the logic of capitalist modes 
of producti on and consumpti on, synonymous with creati vity, with a focus on increasing the 
system’s producti vity.

b) Elements essenti al to innovati on (in educati on or not) involve, above all, creati vity. 
Allied to this are moti vati on, specifi c knowledge of the area, and criti cal thinking skills.

c) It is equivalent to changing the status quo, that is, to the renewal of processes, con-
cepts and practi ces established from the recogniti on and meaning of the knowledge produced 
and accumulated by past generati ons.

d) It can be associated with DICT, either due to the global and economic nature associa-
ted with the great powers and companies in the technological area, or in a criti cal perspecti ve, 
inclusion and empowerment of the subjects.

e) It must be conceived as an intenti onal and not a causal process, that is, it is something 
consciously assumed with a focus on the qualifi cati on of educati onal acti on.

f) In a pedagogical perspecti ve, it involves a paradigm shift , teacher-student relati onship, 
curriculum, teaching methodologies, learning environments and routes, etc.. In a technological 
perspecti ve, even if not mandatory in innovati on, it involves much more than incorporati on of 
technological resources in all educati onal spaces, but it encompasses a signifi cant change to 
qualify educati onal processes and achieve expected results, both quanti tati vely and qualitati -
vely.

g) It breaks with the logic of traditi onal educati on, especially due to the conceptual and 
methodological characteristi cs of content exposure, which reduces or eliminates the space for 
creati vity, being, therefore, linked to concepts and frameworks specifi c to each area of know-
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ledge or broader, involving knowledge, skills and abiliti es expected from teachers and students 
in general.

Below, we specify some developments of these dimensions, specifi cally the last one, 
linked to the role and positi on of teachers in an innovati ve context.

Innovati on adopti on by teachers
The ways that teachers perceive innovati on can be multi fold, and the three most fre-

quent atti  tudes are withdrawal conditi oned by apprehension of novelty, losing authority or 
personal safety; recepti on of innovati on only when convinced of low risk and personal benefi t; 
and, fi nally, ardent adopti on and trend-setti  ng, characteristi c of creati ve individuals ready to 
take risk (Zawadzka, 2004). The innovati on adopti on process is to a large extent individuali-
zed, conditi oned by the teachers’ personal characteristi cs, teaching experiences, administra-
ti ve considerati ons, learners’ expectati ons and needs, logisti cal allowances, etc. The adopti on 
(more commonly referred to as ‘diff usion’) process is a complex, dynamic conti nuum, with 
many factors infl uencing the change (Dooley et al., 1999).

In describing technological innovati on adopti on by teachers, Rogers (1995) suggests 
that the process consists of fi ve major sequenti al steps:

1) Gaining awareness of the innovati on
2) Forming either a positi ve or a negati ve opinion about the innovati on
3) Choosing to adopt or reject the innovati on
4) Using the innovati on
5) Seeking evidence that supports the decision to adopt or reject the innovati on
An important part of innovati on adopti on is the second step, namely “forming either a 

positi ve or a negati ve opinion about the innovati on”, which, according to Palmer (1993), should 
lead to ‘ownership’ or a situati on in which those teachers who are more expected to resist in-
novati on will be found more willing to implement it when the innovati on becomes ‘theirs’. The 
steps towards technology ownership are as follows (Palmer, 1993): 

1) Experiencing the innovati on
2) Rejecti ng the possible impact of the innovati on on one’s own teaching
3) Adapti ng the innovati on to one’s own parti cular circumstances and teaching style
4) Evaluati ng the innovati on in the light of actual experience
5) It is parti cularly important for prospecti ve innovati on implementators to ‘experien-

ce’ the technological innovati on themselves, as is stressed by Palmer (1993). For that mat-
ter, applying parti cular soft ware, tools and procedures in pre-/in-service teacher training on 
a prolonged basis will hopefully enable teachers to develop a more creati ve use of the tools 
in their pedagogical practi ce. By eliciti ng the acti ve contributi on to the proposed innovati on, 
encouraging the producti on of materials and adapti ng ideas to their parti cular circumstances, 
ownership and commitment are likely to increase.

Innovati on adopti on frameworks
Previous research led to the isolati on of a number of models along which technologi-

cal innovati on is adopted by teachers. As they come from diverse fi elds, such as psychology, 
language teaching methodology and Computer-Assisted Language Learning, they will have di-
ff erent foci. However, it is evident that technology adopti on can be structured, monitored and 
guided through a series of clearly defi ned steps, according to one or some of the approaches 
below. It is through technological innovati on adopti on, then, that we will generalize the pro-
cess of pedagogical innovati on, as the bulk of research has been devoted to new ways of using 
computers, Internet and mobile phones in the language classroom.

The Concern-Based Adopti on Model (CBAM), developed by Hall et al. as early as in 1973, 
brings the concept of user concerns to the fore, described as “the composite representati on 
of the feelings, preoccupati on, thought, and considerati on given to a parti cular issue or task” 
(Hall and Hord, 1987, cited aft er Dooley et al. 1999, p. 108). As innovati on adopters have diver-
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se personal makeup, experience and knowledge, they perceive a given issue diff erently, leading 
to various kinds of concerns. In the CBAM model, change is viewed as a process, not a single 
event, infl uenced by various moti vati ons, percepti ons, atti  tudes, and feelings experienced by 
individuals in relati on to change (Hall et al., 1973). The key aspect of the model is the noti on of 
the Stages of Concern (SoC), which teachers indicate when involved in the implementati on of 
an innovati on. There are three major concern types, namely self-concerns, task concerns and 
impact concerns, each subdivided as follows:

• Self-concerns: Stage 0 = Awareness, Stage 1 = Informati onal, and Stage 2 = Personal.
• Task concerns: Stage 3 = Management.
• Impact concerns: Stage 4 = Consequence, Stage 5 = Collaborati on, and Stage 6 = 

Refocusing.
According to CBAM, technology adopti on involves the unfolding of an experience and 

gradual development of a skill towards sophisti cati on in innovati on use, moving from non-
-users to sophisti cated users (Dooley et al., 1999).

Chronologically next, yet one of the most infl uenti al in total, model of innovati on adop-
ti on known as ‘Diff usion of Innovati ons’ was put forward by Rogers (1983, 1995, 2003). Innova-
ti on here is defi ned as an “idea, practi ce or object that is perceived as new by an individual or 
other unit of adopti on” (Rogers, 1983), while diff usion is the “process by which an innovati on 
is communicated through certain channels over ti me among the members of a social system” 
(Rogers, 1983). In this model, the decision to adopt a parti cular innovati on passes through a 
series of acti ons and choices over ti me, starti ng with the individual fi rst obtaining knowledge 
of an innovati on, followed by the forming of an atti  tude towards it, fi nally, making a decision 
to adopt or reject it, implementi ng the new idea, and fi nding confi rmati on of this decision. 
The process is infl uenced by prior conditi ons, characteristi cs of the decision-making unit, the 
perceived characteristi cs of the innovati on, communicati on channels, as well as the personal 
characteristi cs of the teachers. 

The individuals in a social system do not adopt an innovati on at the same ti me; thus, the 
innovati veness dimension is measured as the ti me in which one adopts a parti cular technology. 
Therefore, it is helpful to propose the following adopter categories (Rogers, 1983): Innovators, 
Early Adopters, Early Majority, Late Majority, and Laggards, which are normally distributed 
across the enti re populati on in a bell-shaped curve (Anderson et al., 1998). 

According to Geoghegan (1994), Innovators (2-3% of adopters) are as equally interested 
in the innovati on as in its applicati on, while Early Adopters (about 10% of adopters) are inte-
rested in the possible applicati on of the technology to professional tasks, employing a more 
reasonable and project-oriented stance. The Early Majority are more pragmati c, wanti ng pro-
ven applicati ons within their disciplines. The Late Majority are similar to the early majority 
but do not entertain technology, as they feel less comfortable with it. Finally, the last 15%, the 
Laggards, may never take up the innovati on at all. According to Rogers (1983), adopti on of in-
novati on occurs inevitably but what disti nguishes individual adopters from one another is the 
rate of that adopti on.

The Technology Acceptance Model (TAM) was developed by Davis (1989), who drew 
from the Theory of Reasoned Acti on (TRA) proposed by Fishbein and Ajzen (1975). As descri-
bed by Inedo (2009), the TAM model posits that user acceptance of a new technology can be 
predicted by their percepti ons within the three core constructs: 

• perceived ease of use - “[t]he degree to which a person believes that using a parti cular 
system would be free of eff ort” (Davis 1989, 320);

• perceived usefulness - the user’s percepti ons of the expected benefi ts derived from 
using a parti cular technology;

• usage - “theorized to be infl uenced by perceived usefulness and perceived ease of use” 
(Davis 1989, p. 320). 

In this parti cular model, teachers adopti ng a parti cular innovati on are regarded as re-
fl ecti ve, rati onal practi ti oners (Sugar et al., 2004), and their innovati on adopti on decisions stem 
from the considerati on of consequences, social support and available resources. The Theory 
of Reasoned Acti on, together with the later Theory of Planned Behaviour (Ajzen, 1985), give 
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a framework for viewing technology adopti on as a change in teachers’ everyday instructi onal 
behaviours in the practi cal, real-world context of classrooms and schools today.

Another highly infl uenti al research proposal, Markee’s (1997) Curricular Innovati on Mo-
del, is based on the analysis of the factors that determine the success or failure of an inno-
vati on: “Who adopts what, where, when, why, and how?” (Markee 1997, p. 43). The model 
categorizes the roles played by researchers and instructors as innovati on parti cipants to be 
taken in managing curricular innovati on. Markee (1997) proposes four diff erent categories: 
Implementers, Suppliers, Adopters, and Resisters. The Implementer type encompasses people 
who make use of the new material in the way they receive it without making any changes to it. 
The Supplier defi nes the people who create and supply the new material. Adopters accept the 
new material, see the innovati on as a positi ve change in the curriculum, and adapt it to answer 
the needs of specifi c educati onal environments, while, at the same ti me, preserving its theo-
reti cal and pedagogical bases. Resisters, on the other hand, are those who are in oppositi on to 
the material or to the innovati on, and, thus, become agents of resistance instead of agents of 
change. For a curricular innovati on to be successful, the parti cipants have to move from a mere 
implementer positi on to that of an adopter (Zapata, 2004).

In the Learning/Adopti on Trajectory framework (Sherry et al., 2000), gaining knowled-
ge about the innovati on is described as a conti nuous process for all users, whether they are 
beginners or experts (Sherry et al., 2000). The Learning/Adopti on Trajectory stresses the dy-
namic nature of technology adopti on, using a cyclical rather than a linear approach (Sahin 
and Thompson, 2007): Teacher as Learner, Teacher as Adopter, Teacher as Co-Learner, Teacher 
as Reaffi  rmer/Rejecter and Teacher as Leader. Teachers progress through personal and task 
management phases as they experiment with the innovati on, begin to try it out in their clas-
srooms, relive their experiences with their peers, later develop a relati onship between tech-
nology and the curriculum, conduct acti on research, observe practi ce, collect data and share 
improvements with peers. 

According to Bax (2003), the end goal of innovati on implementati on is achieving the sta-
te of normalisati on which is defi ned as the phase in which “the technology becomes invisible, 
embedded in everyday practi ce and hence ‘normalised’” (Bax 2003, p. 23). The state in which 
parti cular elements of computer technology are fully integrated into pedagogy will be achie-
ved when, among other issues, teachers have enough knowledge of and ability to deal with 
computers to feel confi dent in using them, innovati on is properly integrated into the syllabus, 
not fully confi dent teachers are provided both technical and pedagogical support, teachers’ 
concerns about technical failures, and their lack of skills to deal with these will be addressed 
and overcome by means of reliable support and encouragement (Chambers and Bax 2006).

The adopti on of technological innovati on by a language teacher proceeds towards nor-
malisati on in stages, which are slightly modifi ed categories of Rogers’ Diff usion of Innovati ons 
(Bax 2003, p. 24): 

• Early adopti on. A few teachers and schools adopt the technology out of curiosity.
• Ignorance/scepti cism. However, most people are scepti cal or ignorant of its existence.
• Try once. People try it out but reject it because of early problems. They cannot see its 

value - it does not appear to add anything of ‘relati ve advantage’ (Rogers 1995).
• Try again. Someone tells them it really works. They try again. They see it does in fact 

have relati ve advantage.
• Fear/awe. More people start to use it, but sti ll there is (a) fear, alternati ng with (b) 

exaggerated expectati ons.
• Normalising. Gradually it is seen as something normal.
• Normalisati on. The technology is so integrated into our lives that it becomes invisible - 

‘normalised’.
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Finally, Cycles of Innovati on (Pennington, 2004) moves through cycles involving the in-
troducti on of the innovati on and its resulti ng adopti on. The innovati on is progressively adopted 
through the three Innovati on-Adopti on cycles, namely Conti nuity Cycle, Creati vity Cycle and 
Disconti nuity Cycle. As the innovati on is adopted, the movement is from a relati vely shallow 
processing of the innovati on with minimal adaptati on, to a deeper-level processing demons-
trated in a major adaptati on to and investment in it (Pennington 2004). Each phase includes 
the Innovati on step and the Adopti on step, with the former consti tuted by the introducti on 
of new forms in relati on to an existi ng content, and the latt er involving their disseminati on or 
adjustment between the innovati on and the context. As the innovati on becomes adopted, the 
infl uence of the context of introducti on decreases and the infl uence of the innovati on itself 
increases.

The study

Aims and methodology
Considering the purpose of verifying how publicati ons in diff erent countries conceptu-

alise the perspecti ves of innovati ng in educati on, we conducted a broad qualitati ve analysis of 
arti cles, dissertati ons and theses published in the last few 5 years in order to answer, in the 
conceptual and epistemological scope of the educati onal fi eld, the following research ques-
ti ons: 1) What is innovati on and why to innovate in educati on?; 2) Which areas/dimensions is 
this innovati ve process related to?

The methodological approach adopted was qualitati ve analysis with an interpreti ve ba-
sis, also known in Brazil as Discourse Textual Analysis (Moraes and Galiazzi, 2011), considering 
that this qualitati ve approach provides content analysis linked to discourse analysis, with data 
from descripti ve stamp. Thus, we consider reality as being socially constructed and the rese-
archer with the role of making this reality explicit throughout the investi gati on process of its 
object of study.

Therefore, from the literature and the empirical material selected, we intend to have 
identi fi ed the meaning att ributed to dimensions, such as: “Innovati on in educati on”; “Informa-
ti on and Communicati on Technologies in educati on”; and “Teaching skills and abiliti es invol-
ving innovati on”. Specifi cally, the texts selected for analysis were brought together and, then, 
the phase of “fragmenti ng the texts”, or “unitarizati on” was initi ated. In this phase, the texts 
were separated by units of meaning, that is, they were analyzed and examined in their details 
to be fragmented soon aft er in order to obtain consti tuent units and signifi cant statements 
referring to the studied phenomenon. It is from this process that “analysis units” or “meaning 
units” (meaning units) emerge, which are coded for the purpose of organizing the analysis.

Aft er the categorizati on process, the so-called “Metatexts” were produced, that is, the 
analyti cal textual producti on was carried out in which the categories were presented and in-
terpreted from the perspecti ve of the constructed theoreti cal framework, something that is 
performed on a recurring basis. The theory informs and is informed by the data and categories 
emerging from them, throughout the analysis procedure.

Procedure – corpus analysis
The data analysis process was carried out with the aid of the qualitati ve analysis soft wa-

re Atlas.ti  (Friese, 2012) in the process of organizing the data from the research corpus.  
Following the adopted methodological approach, the research corpus initi ally consisted 

of 329 texts (arti cles, dissertati ons and theses), 173 texts published in English, and writt en by 
researchers from several countries, and 226 texts published in Portuguese, writt en by Brazilian 
researchers. The texts were collected and stored from two Internet search engines: a) Google 
Scholar search/noti fi cati on system; and b) Mendeley arti cle management and sharing soft wa-
re. The period of data collecti on and consti tuti on of the corpus was from December 2019 to 
May 2020.
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However, the search returned numerous texts that were not included for reading and 
analysis, as we considered the degree of deepening and theoreti cal and conceptual arti cula-
ti on involving the previously established dimensions, as well as we sought subsidies in these 
texts that contributed to the later elaborati on of the theoreti cal scope of the research. Thus, 
for this stage of the research, out of the 329 texts, the corpus of analysis for identi fying units 
and organizing categories was reduced to 36 texts, with 16 texts in English (Figure 1) and 20 
in Portuguese (Figure 2). The analysis with the 293 remaining texts will be conducted in the 
following stage of the research.

Figure 1. A preliminary categorizati on of the English samples with Atlas.ti .

Source: Research data.
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Figure 2. A preliminary categorizati on of the Portuguese samples (Atlas.ti ).

Source: Research data.

As Figures 1 and 2 show, aft er organizing the corpus, the investi gati on relied on the 
qualitati ve modality of analysis, with the objecti ve of organizing a conceptual and theoreti cal 
map explained by the corpus composed of the 36 selected texts. Aft er the compilati on of these 
texts, we had the creati on of units of meaning that, later, will compose the analysis categories. 
Next, we present and discuss the results of this analysis. Texts were categorized according to 
the lett er T (for text), followed by numbering (1, 2, 3, et.c), and the initi al of the publicati on lan-
guage (P for Portuguese, and E, for English, designati ng texts from countries other than Brazil).

Results and Discussion
The analysis of texts writt en by Brazilian researchers showed, in the process of fragmen-

tati on of the 20 analyzed texts, about 16 units of meaning that, when reorganized, make up 2 
categories, as illustrated in Figure 4. The categories produced are: 1) Innovati on in educati on 
involves updati ng and changing the roles of teachers, as well as in their training and in other 
educati on agents; and 2) Innovati on in educati on implies the creati on, use and technological 
knowledge, with a pedagogical and social inclusion focus.
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Figure 3. Categories produced in the analysis with Portuguese texts (Brazilian resear-
chers) /Atlas.ti .

Source: Research data.

Category 1: Innovati on in educati on involves updati ng and changing 
the roles of teachers, as well as their training and other educati on 
agents

It is important to highlight that, in line with what the literature in the area has recently 
pointed out, the “voice” of researchers of the 20 analyzed texts reiterate that innovati on in 
educati on implies the acti ve presence of the teacher’s role, however, with signifi cant changes. 
Such changes are not a rupture, but a meaning of what permeates the social world and what 
skills and competencies are necessary for interacti on and performance in this world, as illustra-
ted by the excerpts collected from T1P and T131P: 

T1P: ... implies an interacti ve change in educati on professionals 
and contexts that makes a new reason for teacher training 
practi ces based on schools ...

T131P: ... any prospect of improvement or innovati on in 
educati on requires bett er training for trainers. Thus, there is 
a dependency between a highly qualifi ed faculty, att enti ve 
to the specifi c needs of various apprenti ces and the ability 
to implement successful strategies for the teaching-learning 
process[…]

In additi on to the issue of teacher qualifi cati ons, which is also extended to initi al teacher 
training, we fi nd that this change does not fall only on the teacher, but also on the content, on 
the more autonomous role of students, on the infrastructure of schools and universiti es, due 
to the interacti on in a broader context involving social, global and even economic elements, 
oft en guided by regulatory bodies and agencies, such as the OECD, for example. The questi on 
of the need for investment in educati on is linked to this dimension, as the excerpt from T119P 
illustrates.

T119P: How to implement innovati on in elementary and 
high school? Innovati on at these levels will only be possible if 
investments are made in the quality of educati on.
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The changes in the teacher’s role regarding the conditi on for innovati on are evidenced 
in the publicati ons. There is an explicit need for a reconfi gurati on in teaching practi ces, which 
involves, in a way, a change not only in methodological terms, but also in content and object, 
which transcends the mere instrumental character of DICT, interfering with subjects’ own un-
derstanding of the world.

Category 2: Innovati on in educati on implies the creati on, use and 
need for technological knowledge, with a pedagogical and social 
inclusion focus

Throughout the analysis, this category was highlighted due to the numerous references 
to the crucial role of DICT in innovati ve educati on. This occurs due to changes in social practi ces 
that are, in turn, linked to movements, someti mes of inclusion, someti mes of exclusion. The 
presence and integrati on of technologies and educati on, at diff erent levels, from early chil-
dhood educati on to higher educati on, is evident in the analysis, and this happens in references 
to distance educati on and its peculiarity. It is also related to hybrid teaching, to the use of sof-
tware in teaching, to such acti vati ng methodologies as Problem-Based Educati on, and also to 
the need to develop and expand digital literacy or technological fl uency in this scenario, as the 
excerpts from T195P and T169P illustrate:

T195P: Based on the evidence from the research made possible 
by the DBR’s ballast, it is possible to affi  rm that Massive / Small 
Open On-line Courses (MOOC/SOOC) and REA are powerful to 
generate innovati on in online and open educati on in higher 
educati on [. ..].

T169P: The use of soft ware in the classroom is already a reality 
and not accepti ng this conditi on is giving up innovati on in 
educati on [...]

Thus, the two categories are related to each other, from the moment when, considering 
the perspecti ve of “innovati on in educati on”, two major elements appear to be associated in 
Brazilian publicati ons: the change in roles, in performance, in the concepti on of teacher educa-
ti on formati ve process as well as content, teaching objects, and ways of teaching and learning. 
To conclude and organize the contrasti ve analysis, we present below what the analysis in the 
16 research texts from diff erent countries and writt en in English showed.

 The analysis of the 16 texts showed two categories: “Innovati on in educati on is closely 
related to creati on and experiences of professional practi ce”; and “Innovati on in educati on is 
strongly linked to the integrati on of DICT in educati onal contexts and the consequent changes 
brought about by this relati onship”, as illustrated in Figure 4.
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Figure 4. Categories produced in the analysis with English texts (researchers from diff e-
rent countries) - Atlas.ti .

Source: Research data.

Category 3: Innovati on in educati on is closely related to creati on and 
to experiences of professional practi ce in training processes

The analysis carried out on the corpus showed great emphasis on the role played by 
DICT in innovati ve processes related to educati on. However, even if in a reduced way in num-
ber of occurrences, it was possible to elaborate upon this category, since certain units of me-
aning could be organized in relati on to its very signifi cant role and highlighted in the texts 
regarding creati on and professional practi ce, even in training contexts: 

T236E

Some colleges and universiti es sti ll  emphasize  the  imparti ng  
of  knowledge  and neglect the culti vati on of students’ 
innovati ve ability. This kind of traditi onal educati on severely 
restricts students’ personality shaping and creati ve potenti al. 

In additi on to the questi on linked to the development of the creati ve and innovati ve 
potenti al of students, there are also criti cisms of the skills that are developed for innovati on 
purposes. Therefore, reiterati ng what we also verifi ed in the literature review, it is crucial to 
rethink the training of teachers in all areas in order to develop skills and competences aimed at 
innovati on and entrepreneurship in their areas.

 

Category 4: Innovati on in educati on is strongly linked to the integrati on 
of DICT in educati onal contexts and the consequent changes brought 
about by this relati onship

In a very similar way to category 2 built on the analysis of Brazilian texts, this category 
involves the emphasis given by authors from other contexts to DICT in educati on and the chan-
ges brought about by the eff ecti ve incorporati on of these resources in the educati onal context, 
with a focus on qualifi cati on of educati on. However, in additi on to the role played by the tech-
nologies themselves, the changes triggered by new methodologies, forms of interacti on, tea-
ching materials, etc., portrayed a complexity linked both to diff erenti ated teacher educati on, 
as excerpts T308E and T365E illustrate.
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T308E

Due to the increasing quality of educati on, it is hoped that there 
is an innovati ve idea in improving the quality of educati on in all 
types and levels of educati on. In connecti on with the expansion 
of opportuniti es, innovati on is indispensable to enable the 
secondary educati on system to reach all school-age youths to 
gain learning opportuniti es. 

T365E

Technology applicati ons need a solid theoreti cal foundati on 
based on purposeful, systemic research, and a sound pedagogy. 
(…) This evoluti on must be systemic, consistent, and scalable; 
therefore, school teachers, college professors, administrators, 
researchers, and policy makers are expected to innovate the 
theory and practi ce of teaching and learning, as well as all 
other aspects of this complex organizati on to ensure quality 
preparati on of all students to life and work. 

Thus, the analysis carried out on the 16 documents produced in diff erent countries rai-
ses a relati onship that, at ti mes, is congruent with the results verifi ed in the analysis of Bra-
zilian studies, but it also presents a point of detachment in the scenario of other countries. 
Congruent in the close associati on between innovati on in educati on and the presence of DICT, 
that is, for innovati on to take place in educati onal processes, these must be associated with 
DICT. However, detachment between these scenarios is seen: in the Brazilian context, there 
are desired and suggested changes to teachers and other sectors of the educati onal area in 
order to eff ecti vely have an innovati ve context, while other countries’ publicati ons focus on the 
development of creati ve capacity demanding changes and bett er qualifi cati on of professionals 
in the area.

Final Remarks
Concluding upon the results of the research, we can see that, for innovati on in educa-

ti on to occur, it is necessary to approach or integrate it with DICT. This is a true premise, as we 
were able to verify in publicati ons from diff erent countries, with diff erent social, economic and 
cultural realiti es.

Therefore, considering the initi al moti vati on of the study, to verify in which terms inno-
vati on is conceived in these publicati ons, why it is important to innovate in educati on, and with 
which areas or dimensions the innovati ve process is associated, we realize that the responses 
are multi faceted and vary between Brazilian publicati ons and those of other countries. Howe-
ver, in additi on to variati ons evident in the categorizati on presented in the analysis, the chal-
lenges imposed on educators around the world, especially with the COVID-19 pandemic, trans-
cend traditi onal stereotypes and views regarding the role of DICT in the pedagogical process 
in all areas and at all educati onal levels. Initi al teacher training, basic and higher educati on, as 
well as master’s and doctoral programs have, in very short periods of ti me, incorporated, in 
one way or another, technological resources and tools in conducti ng classes and interacti ons 
with students. Especially, the educati onal process (with its concepti ons, limitati ons and po-
tenti aliti es) was placed in the spotlight on the part of governments in almost all conti nents, 
involving current and future acti ons by these agents and by the private sector.

Associati ng this “new” reality with innovati on in educati on is only one of the conse-
quences for the subjects involved in educati onal acti viti es, and urgently demands new pers-
pecti ves, methodologies and interacti ons with diff erent social actors (professionals, specialists, 
mentors) who must interact eff ecti vely and globally, without borders, with educators and stu-
dents. Aft er all, if innovati on in educati on is aligned with modes of producti on and is conceived 
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as a synonym for creati vity, it is essenti al that diff erent human dimensions be aligned in this 
process.

In a context of paradigmati c transiti on also in world educati on, in which arti fi cial intelli-
gence, computati onal thinking, augmented reality, virtual reality and the internet of things 
seem to be strong trends in this sector, it is crucial that we have, globally, more and more 
focused interacti ons in the consti tuti on of subjects in professional practi ce and also in training 
with a very qualifi ed view theoreti cally and methodologically, and, above all, with a very broad 
cultural and human consti tuti on.

References
ALMEIDA, M. E. B. Educação e tecnologias no Brasil e em Portugal em três momentos de sua 
história. Educação, Formação & Tecnologias 1(1): 23-36, 2008. Available at htt ps://core.ac.uk/
download/pdf/230517819.pdf Access on 2021, August 15th.

ANDERSON, T.; VARNHAGEN, S.; CAMPBELL, K. Faculty adopti on of teaching and learning te-
chnologies: Contrasti ng earlier adopters and mainstream faculty. The Canadian Journal of 
Higher Educati on 28(2/3): 71-98, 1998. Available at htt ps://www.researchgate.net/publica-
ti on/268056552_Faculty_Adopti on_of_Teaching_and_Learning_Technologies_Contrasti ng_
Earlier_Adopters_and_Mainstream_Faculty Access on 2021, August 15th.

BAX, S. CALL – past, present and future. System, 31(2003): 13-28, 2003. Available at htt p://u.
arizona.edu/~jonrein/internett ech10/bax_03.pdf Access on 2021, August 15th.

CHAMBERS, A.; BAX, S. Making CALL work: towards normalisati on. System 34(2006): 465-479, 
2006.

DAVIS, F. D. Perceived usefulness, perceived ease of use, and user acceptance of Informati on 
Technology. MIS Quarterly 13(3): 319-339, 1989.

DOOLEY, L. M.; METCALF, T.; MARTINEZ, A. A study of the adopti on of computer technology by 
teachers. Educati onal Technology & Society, 2(4): 107-115, 1999.

FISHBEIN, M.; AJZEN, I. Belief, Atti  tude, Intenti on, and Behavior: An Introducti on to Theory 
and Research. Reading, Mass: Addison-Wesley, 1975. 

FRIESE, S. ATLAS.ti  7 - User Guide and Reference. Berlin: Scienti fi c Soft ware Development 
GmbH, 2013. Available at htt ps://atlasti .com/wp-content/uploads/2014/05/atlasti _v7_ma-
nual_201312.pdf?q=/uploads/media/atlasti _v7_manual_201312.pdf Access on 2021, August 
15th.

GARAVAGLIA, A. Innovati on in educati on technology: what is the point? Is immersive educati on 
the next step? REM – Research on Educati on and Media, 8(1), 2016.

GEOGHEGAN, W. H. Whatever Happened to Instructi onal Technology? Reaching Mainstre-
am Faculty. Norwalk, CT: IBM Academic Consulti ng, 1994. Available at htt ps://eprints.soton.
ac.uk/260144/1/Geoghegan-1994-WHAT_EVER_HAPPENED_TO_INSTRUCTIONAL_TECHNO-
LOGY.doc Access on 2021, August 15th.

HALL, G. E.; WALLACE, R.; DOSSETT, W. A Developmental Conceptualizati on of the Adopti on 
Process within Educati onal Insti tuti ons. Austi n, TX: Research and Development Center for Te-
acher Educati on, The University of Texas, 1973.



129 Revista Humanidades e Inovação v.8, n.50

HERRING, M. C.; KOEHLER, M.; MISHRA, P. Handbook of Technological Pedagogical Content 
Knowledge (TPACK) for educators. Routledge, 2nd editi on, 2016.

INEDO, P. The Technology Acceptance Model (TAM) and the conti nuance intenti on of using 
WebCT: a case of college students in Estonia. In Informati on Communicati on Technologies 
for Enhanced Educati on and Learning. Advanced Applicati ons and Developments, Lawrence 
Tomei. Hershey, New York: Informati on Science Reference, 29-44, 2009. 

JONASSEN, D. H. Computadores, ferramentas cogniti vas: desenvolver o pensamento críti co 
nas escolas. Porto: Porto Editora, 2000.

KURTZ, F. D. As tecnologias de informação e comunicação na formação de professores de 
línguas à luz da abordagem histórico-cultural de Vigotski. Tese (doutorado) - Universidade 
Regional do Noroeste do Estado do Rio Grande do Sul. Educação nas Ciências, 279f. 2015. Avail-
able at htt ps://bibliodigital.unijui.edu.br:8443/xmlui/bitstream/handle/123456789/5005/Fa-
biana%20Diniz%20Kurtz.pdf?sequence=1 Access on 2021, August 15th.

______. Ensino e aprendizagem “com” e não apenas “sobre” tecnologias: contribuições para 
o ensino superior e formação docente a parti r da abordagem histórico-cultural de Vigotski. 
Ensino de Ciências e Tecnologia em Revista, v. 6, p. 83-99, 2016. Available at htt ps://www.
researchgate.net/publicati on/315473093_Ensino_e_aprendizagem_com_e_nao_apenas_so-
bre_tecnologias_contribuicoes_para_o_ensino_superior_e_formacao_docente_a_parti r_da_
abordagem_historico-cultural_de_Vigotski Access on 2021, August 15th.

______., SILVA, D. Computati onal thinking and TPACK in science educati on: a southern-Brazil 
experience. Paradigma, vol. XLI, p. 529-549, 2020a. Available at htt p://revistaparadigma.onli-
ne/ojs/index.php/paradigma/arti cle/view/912 Access on 2021, August 15th.

______. ICT, Media and Educati on – Some Considerati ons from the Brazilian Scenario. Annales 
Educati o Nova UMCS Secti o N, vol. 5, p. 487-501, 2020b. Available at htt ps://www.researchga-
te.net/publicati on/349495813_ICT_Media_and_Educati on_-_Some_Considerati ons_from_
the_Brazilian_Scenario Access on 2021, August 15th.

MARKEE, N. Managing Curricular Innovati on. Cambridge: Cambridge University Press, 1997.

MIRANDA, G. L. As novas tecnologias e a inovação das práti cas pedagógicas. In Contextos de 
aprendizagem para uma sociedade de conhecimento: Actas das XIV Jornadas Pedagógicas 
– VIII Transfronteiriças, António Trigueiros. Castelo Branco, Portugal: RVJ Editores Lta, 77-93, 
2006. Abailable at htt ps://repositorio.ul.pt/handle/10451/2805 Access on 2021, August 15th.

MISHRA, P.; KOEHLER, M. Technological Pedagogical Content Knowledge: a framework for 
teacher knowledge. Teachers College Report ,108(6): 1017-1054, 2006. Available at htt p://
one2oneheights.pbworks.com/f/MISHRA_PUNYA.pdf Access on 2021, August 15th.

MONTEIRO, A. Ambientes educati vos inovadores na sua relação com tecnologias digitais. In 
Currículo, avaliação, formação e tecnologias educati vas (CAFTe). II Seminário Internacional, 
Carlinda Leite, Preciosa Fernandes, Angélica Monteiro, Carla Figueiredo, Fáti ma Sousa-Pereira, 
Marta Pinto. Porto: Editora da Universidade do Porto, 2019. Available at htt ps://www.fpce.
up.pt/ciie/sites/default/fi les/CIIE_Ebook_CAFTe2019_IISeminariovf.pdf Access on 2021, Au-
gust 15th.

MORAES, R., GALIAZZI, M. C. Análise textual discursiva. 2.ed. rev. Ijuí, RS: Ed. UNIJUI, 2011.



130 Revista Humanidades e Inovação v.8, n.50

NÓVOA, A. Prefácio. In As TIC na educação em Portugal: concepções e práti cas, Fernando 
Albuquerque Costa, Helena Peralta, Sofi a Viseu. Porto: Porto Editora, 2007.

PALMER, C. Innovati on and the experienced teacher. ELT Journal 47(2): 166-171, 1993.  

PENNINGTON, M. C. Cycles of innovati on in the adopti on of Informati on Technology: a view for 
language teaching. Computer Assisted Language Learning 17(1): 7-33, 2004. 

ROGERS, E. M.  Diff usion of Innovati ons. New York: Free Press, 1983/1995/2003. Available 
at htt ps://teddykw2.fi les.wordpress.com/2012/07/everett -m-rogers-diff usion-of-innovati ons.
pdf Access on 2021, August 15th.

SAHIN, I.; THOMPSON, A. Analysis of predicti ve factors that infl uence faculty members’ tech-
nology adopti on level. Journal of Technology and Teacher Educati on 15(2): 167-190, 2007. 
Available at htt ps://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.552.1911&rep=rep1
&type=pdf Access on 2021, August 15th.

SHERRY, L.; TAVALIN, F.; GIBSON, D. New insights on technology adopti on in schools. T.H.E. 
Journal (Technological Horizons in Educati on), 27(7): 42-48, 2000. Available at htt ps://thejour-
nal.com/arti cles/2000/02/01/new-insights-on-technology-adopti on-in-schools.aspx Access on 
2021, August 15th.

SILVA, J. B.; OLIVEIRA, R. N. L.. Inovação educacional escolar: uma análise a parti r de um caso 
inti tulado Seminário de Diversidade Quebrando o Tabu. Exitus 10: 1-29, 2020. Available at 
htt p://www.ufopa.edu.br/portaldeperiodicos/index.php/revistaexitus/arti cle/view/1138 Ac-
cess on 2021, August 15th.

SUGAR, W.; CRAWLEY, F.; FINE, B. Examining teachers’ decisions to adopt new technology. Edu-
cati onal Technology and Society, 7(4): 201-213, 2004. Available at htt ps://www.researchgate.
net/publicati on/220374696_Examining_Teachers’_Decisions_To_Adopt_New_Technology Ac-
cess on 2021, August 15th.

TAGARRO, W. X.; LIMA, A. A.; FONSECA, J. J. R.; STAVRAKAKIS, R.; JATOBÁ, A.; FREITAS, V. G. G. 
Uti lização das ferramentas de tecnologias digitais da informação e comunicação pelo professor 
no ensino superior. RECITE, 4(2): 39-59, 2019. Available at htt ps://recite.unicarioca.edu.br/
rccte/index.php/rccte/arti cle/view/73 Access on 2021, August 15th.

TANG, Y.; WU, X. On the culti vati on of innovati on ability of Mathemati cs normal students based 
on the second classroom. Journal of Contemporary Educati onal Research, 4(3): 70-73, 2020. 
Available at htt p://ojs.bbwpublisher.com/index.php/JCER/arti cle/view/1125 Access on 2021, 
August 15th.

WAGNER, T. Creati ng Innovators. The Making of Young People who will Change the World. 
New York: Scribner, 2012. 

WING, J. M. Computati onal thinking. Communicati ons of the ACM, 49(3): 33, 2006. Available 
at htt ps://www.cs.cmu.edu/~15110-s13/Wing06-ct.pdf Access on 2021, August 15th.

______. Computati onal Thinking Benefi ts Society. Social Issues in Computi ng, 2014. Available 
at htt p://socialissues.cs.toronto.edu/2014/01/computati onal-thinking/  Access on 2021, Au-
gust 15th.

ZAPATA, G. C. Second language instructors and CALL: a multi disciplinary research framework. 
Computer Assisted Language Learning 17(3): 339-356, 2004.



131 Revista Humanidades e Inovação v.8, n.50

ZAWADZKA, E. Nauczyciele języków obcych w dobie przemian. Cracow: Ofi cyna Wydawnicza 
„Impuls, 2004.

Recebido em 18 de dezembro de 2020
Aceito em 25 de junho de 2021


